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- INSTRUCTIONS 

Update for Plant Maintenance/Training Manual (RADL 2-37). 

Section 4 - Valves 

The material contained in Books 1 and 2 of the July 1981 version of this 
Section has been updated to make corrections to existing material and to add 
new valve information that became available after the July 1981 printing. The 
additional new material has necessitated printing the September 1982 version 
of Section 5 in 3 books. These documents, as currently published, totally 
replace the 2 books printed in July of 1981. 

Modifications and additions have been made to the following paragraphs in 
each book: 
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PREFACE 

This document is provided by the McDonnell Douglas Astronautics Company (MDAC) 
in accordance with Department of Energy Contract Number DE-AC03-79SF10499, 
Reports and Deliverables List Item 2-37. The material presented here is 
intended for training and maintenance usage by Southern California Edison 
Operations Personnel. 

Specific notes on the organization and content of the document are as follows: 

1. This document is organized in major sections that reflect the top 
level breakdown of the Master Equipment List as defined in RADL Item 2-19. This 
is in contrast to the subsystem approach used in designing the plant, however, 
is consistent with the Southern California Edison operating plant equipment lists. 

Section 1 
Section 2 
Section 3 
Section 4 
Section 5 
Section 6 
Section 7 
Section 8 

- Rotating Apparatus 
- Stationary Apparatus 
- Electrical Apparatus 
- Valves 
- Instrumentation 
- Control and Data Systems 
- Collector System 
- Special Heliostat Instrumentation and Meteorological 

Measurements Equipment 
Section 9 - Heating Ventilating and Air Conditioning 
Section 10 - Facilities 

2. Assignments to categories are made on the basis of the lowest level 
tag numbers. For example, maintenance information for the thermal storage 
extraction pump skid assembly (SA-309) is not listed in the stationary apparatus 
section, but broken down to the generic categories as defined by the tag number; 
i.e., pumps (Section 1.2), air operated stop valves (Section 4.2), pressure 
transmitter (Section 5.2), etc. 

3. The Process Instrumentation Section (Section 5.0) is organized on the 
basis of sensor type as defined by the first letter of the designating tag 
number. It contains sensor-related information only. Signal conditioning 
equipment is treated in Section 6.0. 

4. The information on the Collector System, which was provided by the 
Martin Marietta Corp. (MMC) and the major items of the Electrical Power Genera
tion System equipment, provided by Southern California Edison is not provided 
herein. However, the various sections were structured for their inclusion 
where applicable. 

Technical questions concerning this RADL Item should be directed to 
Mr. R. G. Riedesel at (714) 896-3357 or Mr. R. J. Perkins at (714) 896-3073. 
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Equipment Maintenance P&ID Dwg. 

Number Descrie_tio_n Section Number 

V-T0-12-316 Extraction Pump Oil Stop-check Valve 4.6.18 5163145 

V-T0-12-318 Superheater Oil Check Valve 4.6.19 5163145 

V-T0-13-319 Extraction Pump Oil Stop-check Valve 4.6.18 5163145 

V-T0-13-321 Superheater Oil Check Valve 4.6.19 5163145 

V-T0-25-326 Boiler Oil Check Valve 4.6.20 5163145 

V-T0-26-327 Boiler Oil Check Valve 4.6.20 5163145 

V-T0-307-325 Aux. Pump Oil Stop - Check Valve 4.6.21 5163145 

V-VT-11-3 4.6.22 5163149 

V-VT-(SCE)-3 4.6.23 5163149 

V-VT-(SCE)-6 4.6.23 5163149 
.,i. V-VT-(SCE)-9 Check Valve for PV-640 4.6.24 5163149 
i?> - (RBWISK-04) thru Boiler Panel Water Inlet Stop - Check Valve 4.6.26 5163134 thru 

(RBWISK-21) 5163139 

(RPNCK-1) Preheater Panel Nitrogen Check Valve 4.6.27 5163140 

(RPNCK-2) Preheater Panel Nitrogen Check Valve 4.6.27 5163140 

(RMNCK-1) Downcomer Manifold Nitrogen Check Valve 4.6.28 5163140 

(RMNCK-2) Downcomer Manifold Nitrogen Check Valve 4.6.28 5163140 

(TDCCK) Bootleg Drain Check Valve 4.6.29 5163143 

(THSWSK-1) Condenser Blanket Steam Stop - Check Valve 4.6.30 5163144 

(THSWSK-2) Condenser Blanket Steam Stop - Check Valve 4.6.30 5163144 

(TSSBCK-1) Superheater Steam Bleed Check Valve 4.6.31 5163143 

(TSSBCK-2) Superheater Steam Bleed Check Valve 4.6.31 5163143 

(TSSWCK-1) Superheater Blanket Steam Check Valve 4.6.32 5163146 

(TSSWCK-2) Superheater Blanket Steam Check Valve 4.6.32 5163146 

(TDWCK) Desuperheater Water Check Valve 4.6.33 5163143 
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Equipment 
Number 

NV-625 
NV-627 
NV-629A 
NV-629B 
NV-631 
V-C0-3-303 
V-C0-4-304 
V-FP-1-1 
V-FP-3-5 
V-FP-7-13 
V-FW-10-301 
V-FW-10-302 
V-FW-200-202 
V-ST-9-4 
V-ST-5-301 
V-ST-5-302 
V-SW-5-3 
V-SW-5-5 
V-SW-8-9 
V-SW-8-11 
V-SW-29-15 
V-T0-2-2 
V-T0-4-307 
V-T0-5-308 

Description 

Extraction Line Non-return Valve - 1st Point 
Extraction Line Non-return Valve - 2nd Point 
Extraction Line Non-return Valve - 3rd Point 
Extraction Line Non-return Valve - 3rd Point 
Extraction Line Non-return Valve - 4th Point 
Steam Tap Water Check Valve 
Steam Trap Water Check Valve 
CP #9 Furnished Valves 
CP #9 Furnished Valves 
CP #9 Furnished Valves 
Preheater Water Stop - Check Valve 
Preheater Water Stop - Check Valve 
Preheater Panel Feedwater Inlet Check Valve 
CP #9 Furnished Valve 
Superheater Steam Check Valve 
Superheater Steam Check Valve 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
Charging Pump Oil Stop-check Valve 
Charging Pump Oil Stop-check Valve 

-

Maintenance 
Section 

4.6.1 
4.6.2 
4.6.3 
4.6.3 
4.6.4 
4.6.5 
4.6.5 
4.6.7 
4.6.7 
4.6.7 
4.6.9 
4.6.9 
4.6.10 
4.6.7 
4.6.12 
4.6.12 

4.6.17 
4.6.17 

P&ID Dwg. 
Number 

5163149 
5163149 
5163149 
5163149 
5163149 
5163144 
5163144 
5163161 
5163161 
5163161 
5163146 
5163146 
5163133 
5163149 
5163146 
5163146 
5163159 
5163159 
5163159 
5163159 
5163146 
5163163 
5163142 
5163142 
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4.G 

4.6.5 

4. 6. 5. 1 

4.6.5.2 

4.6.5.3 

4.6.5.4 

4.6.5.5 

4.6.5.6 

Check and Stop Check Valves 

Steam Trap Water Check Valves 

Identification 
Tag Numbe.::_ 

V-C0-3-303 

v-co-4-304 

Description_ 

Description 

Steam Trap Water Check Valve 

Steam Trap 1.Jater Check Va 1 ve 

Manufacturer: Rockwell Edward, Pittsburgh, Pennn. 

Part Number: 4 inch Figure 4094Y 

Specification No.: Rocketdyne Specification SP42-103 (following) 

Material: Body: Carbon Steel 

\./eight: 160 lb 

Prescribed Service 

Water 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwel 1 Edward Maintenance Manual V-377Rl (See parzgraph 4.6.5. 11) 

Periodic Service 

See Rockv1ell Ed1t1ard Maintenance Manual V-377Rl (See p.3ragraph 4.6.5.11) 

4.6.5.7 Parts List 

See Rockwel 1 Edv1ard l•1aintenance Manual V-377R1 (See paragraph 4.6.5. ·,:) 

4.6.5.8 Special Tools 

See Rockwell Edward Maintenance Manual V-377Rl (See paragraph 4.6.5. 11) 

4.6.5.9 Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-377R1 (See par€graph 4.6.S. 11! 

4.6.5. 10 Acceptance Tests 

4.6.5-1 



PREPARED BY 

J. K. CHENG 

Tl TLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

STEAM TRAP CHECK VALVE 

FORM R 131-H-1 REV 2-78 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

E!"gineering. 

( <i, - INDICATES CHANGE) 
4.6.5-2 

NUMBER 

SP42-103 
TYPE 

EQUIPMENT 

DATF 
4-30-81) 

SUPERSEDES SPEC. 
2-14-80 

REV. L TR. 
A 

PAGE 

--
DATED: 

1 of 2 

-

I 

J -
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NUMBER 

TAG NUMBER: 

TYPE: 

CONNECT IONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACK PRESSURE: 

SP42-103 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131-H-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETT!:R 
1-----.--...---~--,,------.----,--,-- PAGE 

A, 2 

TTWCK-1, TTWCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

PISTOt~ 

4 INCH BUTTWELD 

ASTM AlOG GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

WATER 

1550 PSIG@ 675°F 

2 PSID MAXIMUM 

Cv = 83 MINIMUM 

900 LB CLASS 

16° TO ll3°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 
AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 
STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 INCH. 
THICK INSULATION AFTER ATTACHMENT TO LINE 

4.6.5-3 



4 .6. 5. 11 Manufacturers Instructions: 

Rock,ve 11 Edward Maintenance Manual V-377R1 

Rockvie 11 Edward Maintenance Manual v-376 

Rock,·,e 11 Ed1,1a rd Maintenance Manual V-380 

Rockwe 11 Edward Maintenance Manual V-370 

-

-
4.6.5-4 
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GLOBE STOP 

MAINTENANCE ·1·· ·ROCKWELL-EDVVARD 

MANUAL.FOR . . PRESSURE-SEAL VALVES 
FLITE-FLOW ~ 

"),j 
I 

A 
f - ~' 
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'l' Rockwell 
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4.6.5-5 
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ROCKWELL-EDWARD 
PRESSURE SEAL VALVES 
MAINTENANCE MANUAL 
INTRODUCTION 
This manual ha.s hcen prepared to serve as a guid: for the 

maintenance of Edward valves of the pressure-seal bonnet joint 

construction. It is designed to help you in obtaining the most 

satisfactory service from these valves. Although rigid metallur

gical, radiographic, physical and visual inspection is the standard 

procedure for all Rockwell-Edward products, it is inevitable 

that some valves. after a period of time, may occasionally require 

repair. When this happens, this manual will assist you so that 

your valve may be satisfactorily restored to good working con

dition with a minimum of time and expense. 

SCOPE 
Before starting, it will be helpful to have some understanding 

of the valve's physical construction. Consequently, the four 

basic types of pressure-seal constructions are discussed and 

illustrated first. All Edward pressure-seal valves employ one of 

these four basic types, or a minor modification thereof. Non
pressure seal, or bolted bonnet type valves, are not in
cluded in this manual. 

The next major section of this manual discusses the more 

common service problems and failures. It identifies the problem 
and explains the reasons for certain failures. The reason should 

be understood before work is actually started. 

Then the procedure to be followed in making the repair is 

explained. This includes normal valve maintenunce as well 

as major valve repair. Field repair equipment. available from 

Rockwell-Edward, is described and illustrated. Valve lubrication 

and welding rod recommendations are also made. These pro

cedures are adequate for almost any pressure-seal valve repair 

or maintenance problem that may arise in the field. 

Following is the section describing the disassembly procedures 

for the various valve components; for example, manual or 

Limitorque operators, valve yokes, and the four basic bonnet 
types. It is very important that the Introduction and the 
paragraphs titled "First Determine the Area of Failure" be 
read and understood before any disassembly work is 
begun. Several procedures are described, depending upon 
the area of failure. Considerable time can often be saved 
by first selecting the proper disassembly procedure. 

The last major section explains how the various valve construc

tions are to be reassembled. Information on how to contact 

Rockwell-Edward for additional advice. if required. and how to 

order parts is included. 

FIGURE NUMBERS OF ROCKWELL-EDWARD PRESSURE SEAL VALVES DESCRIBED IN THIS MANUAL 

602Y 694Y 1560Y 2007Y 3902Y 3946Y 
606 695 1561 2014Y 3906 3947 
606Y 695Y 1561Y 2016Y 3906Y 3947Y 
607 702Y 1570Y 2017Y 3907 3948Y 
607Y 714Y 1602Y 2042Y 3907Y 3992Y 
614Y 792Y 1614Y 2046Y 3914Y 3994 
616 960 1692Y 2047Y 3916 3994Y 
616Y 960Y 1802Y 2070Y 3916Y 3995 
617 961 1814Y 2092Y 3917 3995Y 
617Y 961Y 1892Y 2094Y 3917Y 4006 
692Y 970Y 2002Y 2095Y 3942Y 4006Y 
694 1560 2006Y 2570Y 3946 4007 

DESCRIPTION OF PRESSURE-SEAL VALVE TYPES 

Edward pressure-seal valves are built with four basic bonnet 

arrangements to provide the most suitable designs for the wide 

range of sizes and pressure classes offered. 

TYPE I 1s the studded bonnet design as shown. It uses the basic pull-up 

construct1011 w,th studs in the bonnet projecting through the retainer for 

tightening by use of nuts. It is a simplified design employed 1n moderate 

pressure appilcat1ons and certain valve sizes, as shown in the table at right. 

TYPEI 

Illustration No. 1 

4.6.5-7 

4007Y 
4016 
4016Y 
4017 
4017Y 
4046 
4046Y 
4047 
4047Y 
4094 
4094Y 
4095 

Fig. No. 

602Y 

606 and 
606Y 

607 and 
807Y 
614Y 

618 and 
616Y 

617 and 
617Y 
692Y 

694 and 
694Y 

695 and 
695Y 
702Y 

714Y 

792Y 

1602Y 

1614Y 

1692Y 

1802Y 

1814Y 

1892Y 

4095Y 4416Y 4570Y 7542Y 
4306Y 4417Y 4592Y 7546 
4307Y 4442Y 7502Y 7546Y 
4316Y 4446Y 7506 7547 
4317Y 4447Y 7506Y 7547Y 
4370Y 4448Y 7507 7548Y 
4394Y 4470Y 7507Y 7592Y 
4395Y 4492Y 7514Y 7594 
4402Y 4494Y 7516 7594Y 
4406Y 4495Y 7516Y 7595 
4407Y 4502Y 7517 7595Y 
4414Y 4514Y 7517Y 

Presauro Rating Type of Valve Size 

600 Flile-Flow Globe 16-20 
Stop-Check (Y-TypeJ 

600 Globe Stop-Check 6-14 

600 An11le StOP·Check 8-14 

600 Flite-Flow Globe 16-20 
Stop (Y-TypeJ 

600 Globe Stop 8-14 

600 Angle Stop 8-14 

600 Flite-Flow Check 16-20 
(Y-TypeJ 

600 Horizontal Check 6-14 

600 Angle Check 8-14 

600-SP-66 Flite-Flow Globe 16-20 
Stop-Check (Y-Type) 

600-SP-66 Flite-Flow Globe 16-20 
Stop (Y-TypeJ 

600-SP-66 Flite-Flow Check 16-20 
(Y-Type) 

Special Flite-Flow Globe 16-20 
Stop-Check (Y-Type) 

Special Flite-Flow Globe 16-20 
Stop (Y-Type) 

Special Flite-Flow Check 16-20 
(Y-Type) 

Special-SP-66 Flite-Flow Globe 16-20 
Stop-Check (Y-Type) 

Special-S P-66 Flite-Flow Globe 16-20 
Stop (Y-Type) 

Special-S P-66 Flite-Flow Check 16-2C 
(Y-TypeJ 



TYPE II 1s the push-up design 1n which the bonnet retainer ring is screwed 
on to the bonnet, and cap screws develop the upward force This design is 
employed on both mtermed1ate and high-pressure applications A three-
01ece construction 1s used tor the pressure-seal parts 

Fig. No. 

2006Y 
2007Y 
2016Y 
2017Y 
2046Y 
2047Y 
3902Y 

3906 and 3906Y 
3907 and 3907Y 
3914Y 

3916 and 3916Y 
3917 and 3917Y 
3942Y 

3946 and 3946Y 
394 7 and 394 7Y 
3948Y 
4006 and 4006Y 
4007 and 4007Y 
4016 and 4016Y 
4017 and 4017Y 
4046 and 4046Y 
404 7 and 404 7Y 
4306Y 
4307Y 
4316Y 
4317Y 
4402Y 

4406Y 
4407Y 
4414Y 

4416Y 
4417Y 

Pressure Raling 

1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 

2500 

2500 
2500 
2500 

2500 
2500 
2500 

2500 
2500 
2500 

900 
900 
900 
900 
900 
900 

900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 

2500-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 

2500-SP-66 
2500-SP-66 

Type ol Valve 

Globe Stop-Check 
Angle Stop-Check 
Globe Stop 
Angle Stop 
Globe Slop-Check 
Angle Stop-Check 
Flile-Flow Globe 

Stop-Check (Y-Type) 
Globe Stop-Check 
Angle Slop-Check 
Flile-Flow Globe 

Stop (Y-Type) 
Globe Stop 
Angle Stop 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Globe Stop-Check 
Angle Stop-Check 
Elbow Down Stop-Check 
Globe Stop-Check 
Angle Stop-Check 
Globe Stop 
Angle Stop 
Globe Stop-Check 
Angle Stop-Check 
Globe Slop-Check· 
Angle Stop-Check 
Globe Stop 
Angle Stop 
Flile-Flow Globe 

Stop-Check (Y-Type) 
Globe Stop-Check 
Angle Stop-Check 
Flile-Flow Globe 

Stop (Y-Type) 
Globe Stop 
Angle Stop 

Size 

2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
6-20 

2½-12 
2½-22 
6-24 

2½-12 
2½-22 
6-24 

2½-12 
2½-22 
10-16 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
2½-4 
6-24 

2½-12 
2½-22 
6-24 

2½-12 
2½-22 

TYPE Ill also uses the three-piece pressure-seal construction but combines 
1t with the basic pull-up bonnet. This design 1s utilized extensively in the 
larger valves 

Fig. No. 

6C2Y 

607Y 
614Y 

617Y 
692Y 

695Y 
702Y 

714Y 

792Y 

960 and 960Y 
961 and 961 Y 
970Y 
1 560 and 1 560Y 
1561and1561Y 
1570Y 
1602Y 

1614Y 

1692Y 

1802Y 

1814Y 

1892Y 

2002Y 

2006Y 
2007Y 
2014Y 

2016Y 
2017Y 
2042Y 

2046Y 
2047Y 
2070Y 
2092Y 
2094Y 
2095Y 
2570Y 
3992Y 
3994 and 3994 Y 
3995 and 3995 Y 
4006 and 4006Y 
4007 and 4007Y 

Pressure Rating 

600 

600 
600 

600 
600 

600 
600-SP-66 

600-SP-66 

600-SP-66 

900 
900 
900 

1500 
1500 
1500 

Special 

Special 

Special 

Special-SP-66 

Special-SP-66 

Special-SP-66 

1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 

2500 
2500 
2500 
2500 

900 
900 

Type of Valve 

Fl1te-Flow Stop-Check 
(Y-Type) 

Angle Stop Check 
Flite-Flow Globe 

Stop (Y-Type) 
Angle Slop 
Flile-Flow Check 

(Y-Type) 
Angle Check 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Flite-Flow Globe 

Stop (Y-Type) 
Flite-Flow Check 

(Y-Type) 
Separated Stop-Check 
Separated Stop-Check 
Tilting Disk Check 
Separated Stop-Check 
Separated Stop-Check 
Tilting Disk Check 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Flite-Flow Globe 

Stop (Y-TypeJ 
Flite-Flow Check 

(Y-Type) 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Flite-Flow Globe 
Slop (Y-Type) 

Flite-Flow Check 
(Y-Type) 

Flite-Flow Globe 
Stop-Check (Y-Type) 

Globe Stop-Check 
Angle Stop-Check 
Flite-Flow Globe 
Stop IY-Type) 

Globe Stop 
Angle Stop 
Flile-Flow Globe 
$top-Check (Y-Type) 

Globe Stop-Check 
Angle Stop-Check 
Tilling Disk Check 
Flite-Flow Check (Y-Type) 
Horizontal Check 
Angle Check 
Tilting Disk Check 
Flite-Flow Check (Y-Type) 
Horizontal Check 
Angle Check 
Globe Stop-Check 
Angle Stop-Check 

Size 

24-32 

24-30 
24-32 

24-30 
24-32 

24-30 
24-32 

24-32 

24-32 

4-8 
4-8 
2½-24 
4-8 
4-8 
3-24 
24-32 

24-32 

24-32 

24-32 

24-32 

24-32 

6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
3-24 
6-18 
2½-14 
2½-24 
3-24 
6-24 
2½-12 
2½-24 
5-14 
5-24 

Fig. No. 

4442Y 

4446Y 
4447Y 
4448Y 
4502Y 

4514Y 
4592Y 
7506 and 7506Y 
7507 and 7507Y 
7516 and 7516Y 
7517 and 7517Y 
7546 and 7546Y 
7547 and 7547Y 

Fig. No. 

401 6 and 4016 Y 
4017 and 4017Y 
4046 and 4046Y 
4047 and 4047Y 
4094 and 4094 Y 
4095 and 4095Y 
4306Y 
4307Y 
4316Y 
4317Y 
4370Y 
4394Y 
4395Y 
4470Y 
4492Y 
4494Y 
4495Y 
4570Y 
7502Y 

7506 and 7506Y 
7507 and 7507Y 
7514Y 

7516 and 7516Y 
7517 and 7517Y 
7542Y 

7546 and 7546Y 
7547 and 7547Y 
7548Y 
7592Y 
7594 and 7594Y 
7595 and 7595Y 
7598Y 

TYPEffl 

4.6.5-8 

Pressure Rating 

2500-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 

4500 

4500 
4500 
1500 
1500 
1500 
1500 
1500 
1500 

Type of Valve 

Flite-Flow Globe 
Stop-Check (Y-Type) 

Globe Stop-Check 
Angle Stop-Check 
Elbow Down Stop-Check 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Flite-Flow Stop (Y-Type) 
Flile-Flow Check (Y-Type) 
Globe Stop-Check 
Angle Stop-Check 
Globe Stop 
Angle Stop 
Globe Stop-Check 
Angle Stop-Check 

Illustration No. 2 

Pressure Rating 

900 
900 
900 
900 
900 
900 

900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 
2500-SP-66 

4500 
1500 

1500 
1500 
1500 

1500 
1500 
1500 

1500 
1500 

Special 
1500 
1500 
1500 

Special 

Type of Valve 

Globe Stop 
Angle Stop 
Globe Stop-Check 
Angle Stop-Check 
Horizontal Check 
Angle Check 
Globe Stop-Check 
Angle Stop-Check 
Globe Stop 
A·ngle Stop 
Tilting Disk Check 
Horizontal Check 
Angle Check 
Tilting Disk Check 
Flite-Flow Check (Y-Type) 
Horizontal Check 
Angle Check 
Tilting Disk Check 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Globe Stop-Check 
Angle Stop-Check 
Flite-Flow Globe 

Stop (Y-Type) 
Globe Stop 
Angle Stop 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Globe Stop-Check 
Angle Stop-Check 
Elbow Down Stop-Check 
Flite-Flow Check (Y-Type) 
Horizontal Check 
Angle Check 
Elbow Down Check 

Illustration No. 3 

Size 

6-20 

2½-12 
2),,-22 
10-16 
8-10 

8-10 
8-10 
2½-4 
2Vi-4 
2)/2-4 
2½-4 
2)/2-4 
2½-4 

Size 

5-14 
5-24 
5-14 
5-24 
2)1,-14 
2)~-24 
5-14 
5-24 
5-14 
5-24 
2'./2-20 
2!"2-14 
2½-24 
3-24 
6-24 
21/2-12 
2½-24 
6-10 
6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
10-18 
6-t8 
2½-14 
2½-24 
10-18 

-

-
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TYPE Ill 

Illustration No. 4 

TYPE JV design used in the 4500 lb. valve is unique in that the gasket 
retainer segments are located below the bonnet. The pressure seal force 
is derived by pulling the bonnet retainer down. 

Fig. No. Pressure Rating Type of Valve 

4502Y 4500 Flite-Flow Globe 
Stop-Check (Y-Type) 

4514Y 4500 Fl ite-Flow Globe 
Stop• (Y-Type\ 

4592Y 4500 Flite-Flow Check (Y-Type) 

SERVICE PROBLEMS 
PACKING CHAMBER LEAK 

Size 

4-6 

4-6 

4-6 

Where moisture appears or actual dripping occurs at the 
packing chamber around the stem, gland or gland flange, 
which cannot be eliminated by re-torquing the gland bolt 
nuts, the following points should be considered. 
I. The packing m:iy have become hard. Replace the packing. 
2. Gland travel has been fully taken up. Repack with new 

packing. 
3. The wrong packing is being used. See packing recom

mendations shown on this page. 
4. A stem should be replaced when it has become deeply 

scratched, burred, or otherwise mutilated from careless 
handling, or where the stem has worn, tapered or has 
been bent. 

5. The gaps in the rings of split packing have not been 
staggered around the stem. They should be inserted in 
this manner. 

6. The packing gland may be binding against the packing 
chamber or stem and does not compress the packing 
properly. Make certain the gland fits_ the packing chamber 
and is tightened down equally on each side. 

PACKING RECOMMENDATIONS 
John Crane Style 187-1 packing is used for the upper and 
lower rings on standard Edward pressure-seal valves with 
the exception of 2500 lb. and 4500 lb. valves, where it is 
used for all rings. John Crane style 6DCR packing is used 
for the middle rings. The designation 187-I indicates molded 
rings of graphited asbestos with an asbestos yarn jacket rein
forced with monel wire. The 6DCR packing is composed 

4.6.5-9 

of molded rings of graphited asbestos with a Neoprene cement 
binder. Both types are treated with a thin coating of paraf
fin to prevent water absorption. All are split rings and can 
be installed without disassembly of the valve. 
The valve stem should be thoroughly cleaned before install
ing new packing" to insure the best possible seal. Install each 
new packing ring separately, pushing each one to the bottom 
of the chamber. Make certain the lap joints of e:ich consecu
tive ring are staggered 120 degrees so the lap of the fourth 
ring is in the same position as the first. When the chamber is 
filled, tighten the gland down solidly with a 24 inch wrench. 
This should make room for insertion of one or two more 
rings. 

PRESSURE-SEAL LEAK 
A torque wrench should be used for tightening the bonnet 
or cover retainer studs or cap screws which are used to 
preload the pressure-seal gasket. 
The following procedure is recommended: 
l. Guard against leakage by having these bolts tight at all 

times. 
2. With line pressure in the valve, all nuts should be tightened 

to the torque shown below. 

Bolt Diameter, Inches 1/2 9/16 5/8 3/4 7/8 1 11/8 11/4 
Nut Torque, Ft. Lbs. 45 68 90 150 240 370 585 750 

3. In addition, these torques should be used for all stud nuts 
and cap screws. 

An average man on a 12 inch wrench can develop about !00 
ft. lh. oi torque. Therefore, if a torque wrench is not available, 
use the following wrench-bolt combinations: 

Bolt Sizes, Inches 1/2 9/16 5/8 3/4 7/8 1-1/8 
Wrench Sizes, Inches 6 9 12 18 24 36 

Should the leak fail to stop after tightening, it must be con
cluded that there is an imperfect pressure seal, and the valve 
will have to be opened for examination. (Note: Regardless of 
the cause of failure, opened pressure-seal bonnets should 
always be reassembled with a new gasket. These are available 
from stock via Air Express from Raleigh, North Carolina.) 
Such a leak may result from any of the following causes: 
I. Incomplete Seal Between Bonnet and Gasket. An incom

plete seal around the gasket seating surface of the bonnet 
( or cover on check valves) may be caused by corrosion, 
dirt, chips, or other foreign matter on the mating surfaces 
of the sealing angle. Edward pressure-seal gaskets are de
signed with a blunt lower end to minimize susceptability 
to accidental damage. However, they are made of soft 
Armco iron with a very soft malleable coating and should 
be handled carefully. 

2. Incomplete Seal Between Body 1.0. and Gasket. An incom
plete seal in the area of the gasket and body I.D. contact 
may be caused by surface imperfections in the body wall 
in the form of pin holes, extended cracks, or indentations 
where the. metal has failed sometime after valve installation 
and use. Such imperfections may be surface indications of 
deeper flaws in the body casting which may cause a by-pass 
around the pressure seal. 
If a gasket is ever removed, examine it very carefully for 
imperfections on its outside diameter, usually in the form 
of deep vertical score marks made by removing it from its 
tightly wedged position in the body. While these score 
marks were not made until the gasket was removed and 
are not the reason for the original disassembly of the valve, 
!hey may readily giv_e rise to future leak areas if the gasket 
1s used a second time. Such deep vertical score marks 
should be cause enough to install a new gasket. 

3. Leakage at the Gasket. The possibility of a leak through 
the pressure-seal gasket itself, while more remote, should 
still be considered. This may not be the result of external 
flaws on the sealing edge of the gasket. 
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1r-----YOKE BUSHING USED ON VALVES 
WITH NON-REVOLVING STEMS ( CALLED 
STEM BUSHING ON LIMITORQUE 
OPERATED VALVES) 

TYPICAL YOKE-USED ON VALVES 
WITH NON-REVOLVING STEMS (YOKES 
USED ON OTHER VALVE TYPES DIFFER) 

STEM THREADS 
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SEAT AND DISK JOINT LEAK 

A leak existing between the seat and disk of a closed valve 
might be indicated by one of the following: a definite pressure 
loss in the high-pressure side of the valve; continued flow 
through an inspection drain on the low-pressure side; or, in 
hot water or steam lines, a downstream pipe that remains hot 
beyond the usual length of time and conductivity range. 

Such a leak may be the result of a distorted seat caused by 
uneven welding and stress relieving temperatures that were 
present in the body when mounting the valve in the pipe line. 
It may also develop because of the operator's failure to close 
the valve tightly. An increased velocity is imparted to a flow 
forced through a very small opening. This increased velocity 
subsequently gives rise to the "cutting" of both disk and seat, 
particularly by particles of line scale or rust in suspension or 
normal solids in solution; or, in spite of the fact that the 
stellited hard facing material on the seat and disk is corrosion 
and erosion resistant, grooves, pit marks, or other surface 
irregularities may be formed on the seat and disk joint surfaces 
when the disk is closed against a foreign body on the seat. This 
sometimes occurs during the initial start up of a piping system. 

Leakage of steam through a valve which is badly steam cut has 
a whistling or sonorous sound. If the valve is only slightly 
steam cut, however. leakage is identified by subdued gurgling 
or weakly popping sounds. These sounds can be heard through 
a stethoscope or by placing one end of a stick against the 
valve body while holding the other end between the teeth, 
with hands over the ears. 

To check for a properly closed valve, on valves with non
rising type handwheels ( non-revolving stem), an indicator is 
attached to the lower side of the yoke bushing which coincides 
with a pointer attached to the yoke, when the valve is tightly 
closed. This can be viewed through one of the yoke windows 
and it represents the same relative position between the yoke 
and yoke bushing, as when the valve was hydrostatically seat 
tested and found to be tight at the factory. The hydrostatic 
pressure is stamped on the indicator. It is only natural that 
the indicator will travel past this mark after repeated closings. 
Some operators hesitate to force the valve crossarm under the 
handwheel further than this button, but no harm will be done 
even if the indicator travels more than an inch past the mark 
when holding a desired pressure. If a tight seal is not made 
after repeated impact blows, it must be concluded that the 
pressure is by-passing either at the seat joint or body dia
phragm between the inlet and the outlet passage. Inspection 
of the interior of the valve now is advisable. 

BODY WALL LEAK 

This is a visual leak through the body wall, welding end or 
end flanges and may be the result of a shrink cavity or other 
void rn the casting. If small at first, such a leak may go un
noticeJ for a time. particularly if the valve is heavily insulated 
anJ the pipe line at that point is sufficiently warm to keep the 
insulation Jry enough to escape notice. 

OBJECTIONABLE VIBRATION, NOISE OR EXCESSIVE 
PRESSURE DROP 

Excessive vibration noise or humming coming from within a 
stop-check. non-return or check valve indicates the possibility 
that the disk-piston assembly is wedged inside the body. Such 
sticking may be caused by uneven body guide rib wear on the 
Jownstream side induced by oversizi.ig the valve, or by corro
sion, by flakes of line scale, or by particles of weld spatter 

that may have entered the valve during construction of the 
piping, and which later washed up into the piston bearing 
area of the body I.D. 

On stop-check and non-return valves, the stem position is 
indicated by the stem guide collar on non-revolving stems, or 
by the position of the handwheel on revolving stems; the stem 
should normally be fully open against the bonnet backseat "in 
order that the disk-piston can lift the full amount. When the 
disk is not touching the bottom of the stem or the bottom stop 
lugs on the bonnet ( due to a wedged disk-piston or insufficient 
flow, for example), then the disk assembly is free to move 
laterally within the body. This motion in most cases causes a 
slight vibration which can be felt through the body, yoke and 
handwheel. Screwing the stem down slowly to contact the disk 
first increases the intensity of vibration to the hand and to the 
ear, but further downward movement of the stem builds up 
sufficient contact pressure and eliminates the vibration. This 
also tends to dislodge any foreign particles which may have 
been the initial cause for disk-piston wedging. 

The position of the lift indicator on the yoke, where vibration 
ceased. should be noteJ and any increase in pressure drop 
indicated on available gages, recorded. It may be that when 
the stem is screweJ back to the full open position, the disk 
will again remain in a floating position which could indicate 
oversizing of the valve for the flow conditions. It is always 
recommended that check valve size selection be governed by 
flow conditions rather than by adjacent piping. Oversizing 
induces vibration or noise and causes excessive, uneven guide 
rib wear giving rise to greater disk-piston assembly clearance 
on one side of the body. 

By means of other valves in the line, it may be possible to 
vary the rate of flow through a noisy check valve sharply 
enough ( in a short period of time) to dislodge the piston from 
its wedged position. 

LUBRICATION 

In order to obtain full service life, valves require periodic 
lubrication of the bearings and stem threads, as does any 
rotating machinery. 

On valves where the stem bushing and bearings are in the 
motor operator, the bearings are lubricated by the operator 
lube supply. which should be maintained at the recommended 
level. ( See Illustration No. 17, page I 6) 

Valves which have bearings in the top of the yoke have lube 
fittings on the valve yoke for convenient re-lubrication. (See 
Illustration No. 18, page 16). 

Stem threads also require periodic replenishment of the lubri
cant. Exposed threads should be wiped clean of old grease 
and accumulated dirt and fresh lubricant applied. This is 
most effectively done with the valve in the closed position. 

For valves that see frequent operation. the lubricant should 
be replenished on bearings and stem threads every three 
months. If extreme service conditions dictate, the plant operat
ing engineer should establish a more frequent re-lube scheJule. 

For valves that are operated infrequently, relubrication at 
least once a year is recommended. The recommended lubricant 
for both bearings and stem threads is Rykon EP #2, manu
factured by The American Oil Company. This is an extreme 
pressure, extreme temperature lubricant of high quality. 

Valves equipped with automatic stem lubricators should be 
maintained in accordance with the above instructions for the 
bearings and as required to maintain the lube level in the stem 
lubricator reservoir. 
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REPAIR PROCEDURES 

VALVE BODY REPAIRS 
Body Bore Gasket Seal , Area Repair 

Pressure-seal valves made prior to 195::! were made with a 
~ 7: ronnet seal :rngle and the body bore seal was in the 
parent metal of the botly castings. In 195::! the design was 
changc,J to a 25 · seal angle and the botly castings were in
!." eJ "ith 18-8 ,tainles, at the seal area. When a leak de
, ,ilopeJ on the o!Jer valves, the gasket as well as the body 
bore were wire drawn. 

If the depth of Jefects are .01 O" or less, the seal area can be 
honed using a portable Sunnen Hone. This device is adjustable 
for different bore sizes and can be operated by one man using 
a portable electric drill of 112" to ~-'.i" capacity. When the 
Jefects are greater than .010", weltling will be required to cut 
down the repair time. 

First make visu.il inspecticm all aroun<l this area. noting, if 
po,sible, where flaws may occur. Next wash the area with a 
,u1table solvent. drying ,, ith cle:in rags and, if necessary, 
rolishing with a fine graue of emery cloth to remove any 
undesirable scale or foreign matter which may have been 
deposited on the area suspected of having flaws. Use a dye 
penetrant test if cracks are suspected. 

Where it is necessary to repair the body inlay by welding, 
note the following: 

I. Prior to any cutting or welding operations being performed 
on the valve, it is necessary that adequate seat joint protec
ti,rn be provided and some means of insur:ince against 
gctting chips. \\Cid 1patter or other foreign m.itter into the 
pipe line if the , :dve is permanently mounted. A thick bed 
ot a.,bestos raper placeJ over the scat anJ ..:cmented in 
p!ace will furnish adequate protection. 

~ Chip out the Jefrccive area in the body, being careful to 
remove the affectcJ portion to its end. inside the casting, 
anJ to thoroughly clean it away. 

With :i small hand grinder, grinJ the chipped area smooth. 

4 Preheat an area large enough :iround the imperfection so 
that Juring the entire welding operation heat will be re
raincJ at approxim:itely 400 Jegrees Fahrenheit. 

5. L se a st:ii nless steel inlav selected from either 18-8 stainless 
steel rod. Harstain l s:8, Stainlend ·'K" 18-8, Stainweld 
I 8-8 or equivalent. 

r.. L1y the welJ in thin, even layers, peening each layer before 
proceeding with the next, anu being carpful to maintain 
:, temperature ;ihovc ..100 Jegrces Fahrenheit in the area 
he1ng repaired. Peening the bead ::ictually stretches it and 
..:,,unteracrs its tcndencv to contract and shrink a5 it cools. 
! he· l.,sc Liver ,,f weld must overlap onto tl,e sound metal 

1,·, in,ure ~ wclJ without an undercut at the edges. The 
overlapping shoulJ be done along this edge by using a 
weltling rou of 1,s" maximum diameter. The last layer 
should bring the height of the weltled area up to 1/ 16" 
above the original surface, as checked with a straight edge 
along the body bore. 

For this type of weld repair, it is recommended that the 
last layer be pounded while still hot with the flat face of the 
hammer. Thermal stress relieving is not recommended. 

With a hand grinder, rough grind the welded surface to 
within about .010'" of the finished surface. A simple tem
p!Jte cut from thin sheet metal and h,:iving the same arc 
as the bodv bore diameter, and a straight edge laid along 
the bodv bore can be used as a guide. A final cut then can 
be made, using a fixture similar to the one shown in 
Illustration No. 9, page I!. Final finishing can be done 
with the aJjustable Sunnen hone described ·on this page. 

After removing all dirt, chips, slag, spatter, and grinding 
dust from the body, the bore should be polished with fine 
emery cloth and then thoroughly cleaned before reassembly 
of the valve. 

It is best that a new pressure-seal gasket be used upon 
reassembly. 

Body Bore Guide Rib Repair On Globe and Angle Piston 
Check Valves 

Where more than one guide rib is involved, each rib should 
be preheated and welded before proceeding to the next. 

l. Follow steps 1 through 3 of the section titled "Body Bore 
Gasket Seal Area Repair." 

2. Heat the body area adjacent to the guide rib to approxi
mately 200 degrees Fahrenheit. This can be done locally 
with an oxyacetylene torch. 

3. Select the proper welding rod to suit the body material 
( 1ii! " maximum size rod is recommended here). See page 
10. Because of slag conditions and easy maneuverabil
ity, class 7010 rods are recommended. Using the same 
welding procedure as described for step 6, build up the 
guide rib at least 1 / 16" above the original finished surface. 
The welding should be started at the bottom so as to create 
a small shelf, and then proceeded up the guide rib. 

If stainless steel inlay is desired on the guide ribs, use 
either 18-8 stainless steel roJ, Harstain 18-8, Stainlend "K" 
J 8-8. StainwelJ I 8-8 or equivalent. 

4. Finishing after we!Jing is also similar to that described in 
this section and in addition, the edges of the guide ribs 
should be rounded off smooth. Check the progress of the 
grinding by using a straight edge and feeler gauges. As the 
bonnet bore and guide rib approach alignment a light can 
be placed on one side of the straight edge and the high 
spots in the guide rib observed on the other. Where a check 
valve or stop-check (non-return) body is being repaired, 
the progress of the finishing cuts can also be measured by 
slipping some long pieces of shim stock between the LD. 
of the body guide ribs and the O.D. of the disk-piston as
sembly, which has been placed centrally in position on the 
seat joint. A shim should pass around the disk at all three 
guide ribs with equal clearance. The original design clear
ance is .020 to .030 inches on the diameter. The disk-piston 
assembly should :1lso be moved up and down to make sure 
that 11 is free. 

It is recommended that where guide rib repairs have heen 
made, the scat .ind disk joint he checkeJ for distortion and 
rclapped, if necessary. 

Seat and Disk Repairs 

The following description does not apply to Tilting-Disk 
check valves. For repair information on these valves. contact 
your local Rockwell-Edward Sales representative. 

A valve seat joint will require repairing in any instance 
where the seating surface permits a leak because it has been 
altered from the original state in which it was shipped from 
the factory; where corrosion has set in to cause pit marks on 
the seating surfaces of either the body or disk; where the seat 
has become distorted because of an abnormal heating condi
tion; or. where a groove has been formed on the seat or disk 
by closing the valve against a foreign body. Verification of 
such a fauity condition may be obtained by a seat blueing 
test or by careful visual examination. 
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The stellited seats in these pressure-seal valves are not easily 
scored. but where reconditioning is necessary, the following 
pomts should be observed: 

Where an indention or pit marks on the valve seat joint 
are deep ( ( .0 IO or greater), a cast iron lap with suitable 
lappmg compoun~ will speed up repair. The included angle 
of the valve seat 1s 90 degrees and the cast iron lap should 
be closely guided m the body bore during the lapping. 

Lap first with the cast iron lap and finish with the valve 
disk, which has been reground or relapped, if necessary. 
For mitial lapping. use Clover compound .. A." Norton 320 
mixed with olive oil or sperm oil to a molasses consistency 
1~ also recommended for finish lapping. For rough lapping, 
Carborundum H20 coarse 1s also recommended. 

In the lapping operation. lap against the seat with a small 
quantity of the lapping compound placed between the 
mating surfaces. It is important that not too much pressure 
he applied on the lap or disk against the seat. With the 
lapping compound in place between the mating surface. 
the lap or disk should he reciprocally rotated as far as arm 
movements will pe_rmit while standing in one position; the 
strokes should he light, and the lap or disk should he lifted 
frequently and turned to a new position circularly around 
the valve hody so that lapping will he rotated over a new 
area. To make certain the pressure strokes are light. it is 
necessary on large valves to suspend the disk and stem 
assembly from a coil spring in such a manner as to allow 
the disk to hear. hut lightly, against the seat. See Fig. A page 
11: /or another type see Illustration No. 7. 

For smaller size valves. a driving handle can he easily made 
of % " diameter wire. hent as per Fig. B These small assem
hlies_. heing much_ lighter. do not require a supporting spring. 
Stelhted seating laces are hard and lapping time is variable. 
d_epending on the extent of flaws on the surface and the po
s1t1on ot the_ valve 1n the l_ine. If a seat requires machining 
prior to lapping. a fixture similar t0 that shown in Figs. 8 and . 
9. page 11. can he used. -

The disk of stop valves will also require refinishing. When 
the only defects that can be found on the disk-stem assembly 
occur on the seating surface, it becomes very convenient to 
push the stem into a lathe spindle and chuck on the disk nut 
diameter without taking the assembly apart. ( However, if the 
stem is too large to fit through the lathe spindle, it will have to 
be taken apart as described in the following paragraph). Hold 
the disk using a four jaw chuck so that the large O.D. and 
seating surface run true. Grind the seating surface using a 
tool post grinder. Just go deep enough to clean the surface. 
Polish the seating surface with fine emery cloth. 

If when checking the disk-stem assembly, it is found that the 
assembly is tight or does not swivel freely, it will be necessary 
to disassemble. Occasionally it is possible to cut the lock welds 
with a hack saw and unscrew the disk from the disk nut. 
However, it will usually be found expedient to chuck the disk 
0.D. in a lathe and cut the lock welds, including that weld 
which penetrates the first thread. After this weld metal has 
been cleaned away, the disk nut will readily unscrew. Repair 
any damaged surfaces on the stem, disk nut, stem collars or 
Jisk. Then proceed to repair the disk seating surface as de
scribed above. When finishing the disk in this manner, it will 
not be necessary to lap it to the seat. 

Body Wall Repair, Welding and Flanged End Valves 

The four basic ~teps in repairing a casting defect in these 
areas are: ( I l cut out to the sound metal, ( 2) pre-heat, 
( 3) weld. and ( 4) stress relieve. The steps are simple. but 
many exceptions are encountered in working on valves which 
are operating in the field. Defects in these areas may be in
spected in a variety of ways. Radiography and Magnaflux are 
two standard methods. Etching with acid is sometimes effec
tive. _Castings _which have been in water service and may 
contam water m the defect can be heated to show porosity. 

This is very advantageous in determining the source of a 
leak as well as its exit point. Cutting may be done by chip
ping. grinding or flame gouging. Generally speaking, the 
amount of metal removed should be held to a minimum so 
as to avoid distortion upon subsequent welding. For example, 
small pinhole leaks in a casting wall I 1/2" thick may often 
be effectively welded by cutting down only ¼" deep at the 
inlet and outlet of the leak. 

Preheating to 400° F is called for in most piping fabrication. 
However, in finished valve repair there may be weld locations 
wherein the preheat would do more harm than good. For 
example._ in building up worn guide ribs the preheat may 
detract _lrom the welder's efficiency without making a cor
respondmg metallurgical gain. Here, keep the heat down 
to 200°F maximum. 

The ~elding rod should generally match the valve body 
analysis. See page 10. However, many individual considera
tions such as welding position and rod availability will 
influence the choice. 

Stress i:elieving _is ~lso generally recommended for piping 
fabrication. Agam, It 1s not always practical in field valve 
casting repair. Heating which will distort the valve may do 
irreparable harm. Stress relieving is unnecessary for very 
small welds and a heavy peening is sufficient. 

Where any work involving great heat has been done near the 
stellited sea~ join~. it is b~st to check the concentricity of the 
seat _by bluemg with the disk. Should the joint be out of round, 
11_ will b~ necessary to relap following the instructions pre
v10usly given under "Seat and Disk Repairs," pages 8 and 9. 

VALVE COMPONENT REPAIR 
Disk-Piston Assembly Repairs 

It is possible that the bearing surfaces on the O.D. of the 
disk-piston assembly and I.D. of the body can become scored 
deeply enough to cause a binding or wedging of the piston 
assembly in a full, or partially, open or closed position. Such 
scores and resulting burrs may be caused by particles of weld 
spatter, flakes of hard line scale or other foreign matter which 
has madvert_ently_ gotten into the line. Upon disassembly, any 
hody and d1sk-p1ston assembly burrs must be removed with 
emery cloth, and the bearing surfaces otherwise made smooth 
and clean again. Where the burrs on the piston are very 
large, 1t may be more convenient to chuck the assembly in 
an engine lathe and file them off. 

Illustration No. 6 

PRESSURE SEAL BONNET 
SEAL ANGLE 

2s· +½' 
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Bonnet or Cover Repairs 

In late 1951 and early 1952 important changes were made 
in the pressure-seal gasket design. These changes have greatly 
reduced the likelihood of gasket seal leakage. In any case of 
gasket or bonnet leakage necessitating repair or replacement, 
it is strongly recommended that the valve be converted to the 
new style by replacing the bonnet, or cover, and the pressure
seal gasket. 

WELDING ROD RECOMMENDATIONS 
MATERIAL TO BE WELDED 

Carbon Steel 
1. ASTM-A216- Grade WCB 
2. ASTM-A105 - Grade 11 

Carbon-Molybdenum Steel 
1. ASTM-A217 - Grade WCI 

Chromium-Molybdenum Steel 
1. ASTM-A217 - Grade WC6 
2. ASTM-A182 - Grade Fl l 

Chromium-Molybdenum Steel 
1. ASTM-A217 - Grade WC9 
2. ASTM-A182 - Grade F22 

18-8 Mo Stainless Steel 
1. ASTM-A351 - Grade CF8M 

2. AISI -Type 316 

ROD RECOMMENDATION 
AWS-ASTM CLASS" 

ASTM-A233 

E 7018 
ASTM-A316 
E 7018-Al 
ASTM-A316 

E 8018-B2 
ASTM-A316 

E 9018-B3 
ASTM-A298 
E 316-15 

or 
E 316-16 

Where foreign matter of any son is responsible for a gasket 
seal leak on the outer angular sealing surface of the bonnet, it 
is very likely that it has caused an impression in this same 
sealing surface which must be removed completely before 
reassembling. This can be done by taking a shaving or skin 
cut on the sealing surface. ln so doing, it is mandatory that 
the work be chucked concentric and square to all existing 
diameters and surfaces and that the angle" be remachined at 
25 ', plus Y2 ', minus O' as shown in Illustration No. 6, page 9. 
For old style valves the angle should be 47', plus ½ ', minus 
O'. When finished, this surtace must be smooth and free from 
any marks or ~urface blemishes, and the circumferential point 
where the largest O.D. meets the angular seal surface must 
be lighlly honed to remove any sharp edges or fins. 

Weld metal deposit chemistry and procedures should conform to the 
requirements of ASTM 488 (See Table I, below, this manual), and Section 
IX of the Boller Code. 

TABLE 1 - CLASSIFICATION OF WELD DEPOSIT MATERIAL• 

P-Number Material Covered 
Type of 

Weld Deposit 

P-1 

p.3 

p.4 

A 216, Grades WCA and WCB; Carbon steel 
Carbon steels such as: } 

A 352, Grades LCB; 
A 27, all Grades 

Steels with less than ¾ per cent} 
Chromium and total alloy less 
than 2 per cent such as: ·· 

A 217, Grade WCl; 
A 352, Grade LCl 

Steels with Chromium ¾ to 2 per cent 
and alloy steels with total alloy 
less than 2 ¾ per cent such as: 

A 217, Grades WC4, WC5, dnd 
WC6 

A 352, Grade LC2 

Carbon-Molybdenum 

Chromium-Molyb-
denum (½ to 2 per 
cent Chromium) 

Nickel-Molybdenum 

P-5 Total alloy content less than 10 per 

P-5A 

P-6 

cent such as: 
A 217. Grades WC9, CS, and Cl2. Chromium-Molyb-

denum (2 to 10 per 
cent) 

Total alloy content 1ess than 6 per } 
cent such as: 
A 148; ... 
A 352, Grades LC3 

High alloy steel martensitic, such as: 
A 351, Grade CA-15 High alloy marten-

High alloy steel austenitic. such as: 

A 351. Grades CF-B, CF-BM, 
CF-BC, CH-20, and CK-20 

sitic 

j
. Chromium-Nickel 

containing more 
than 1 per cent 
ferrite 

Chromium-Nickel 

l fully austenilic 
Austenitic Manganese 

Weld Deposit Analysis 

Chromium ~
1
°~~.; Nickol M•n1an1se Slllcon 

1.25 max• 0.50 maxt 

0.50 0.40 to 1.25 max• 0.50 maxt 
max 0.65 

0.50 lo 0.40 to 1.00 max 1.00 max 
2.00 0.65 

0.30 to 1.50 to 1.00 max 1.00 max 
1.00 3.75 

2.0 to 0.4 to 1.00 max 2.00 max 
10.0 1.5 

To provide comparable mechanical properties 
of the base metal 

11.00 to 0.70 2.00 max 1.00 max 
15.00 max 

AISI Types 302, 304, 308, 309, 316, 317, 318, 
347, 348, 309 Mo, 309 Cb 

AISI Types 310, 310Cb, 310 Mo, 330 

Electrode Coatings 

F-1 
XX20 
XX24 
XX27 
XX28 
XX30 

F-2b F-3b 
XX12 XXlO 
XX13 
XX14 

F-4b 
XXlS 
XX16 

XXll 

F-5 
XX16 
XX15 

t Grades P·l and P-3 where qualification under the ASME Boiler and Pressure Vessel Code is not required, the following limits may be used: 
P-1 P-2 

Manganese, max, per cent 1.25 1.50 
Srlrcon, max, oer cent. .. 0.60 0.60 

b f:>erfcrmance qualification of a we!der under any ·'f" number up to and including F-4 shall qualify a welder for all lower "F" numbers. 
" Wrth permrssron of ASME, From Section IX, Boiler and Pressure Vessel Code. 
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FIELD REPAIR EQUIPMENT 
Available from the Rockwell-Edward Manufacturing plant at 
Raleigh, N.C. are some basic tools for repairing valves in the 
field. This equipment was developed for customer use on a 
rental basis. Of course. an emphasis has been placed on large 
valve repairs where economics justify extensive repairs in the 
field rather than removing the valve from the pipe line for 
return to the factory. Contact your local Rockwell-Edward 
sales representative for more information. A list of this equip
ment follows: 

I. Lapping equipment for all pressure seal valves from 2 ½ to 
18" in all pressure classes. See Figs. A. B and Tllustration 
No. 7. 

~ Self centering lap guide fixtures for lapping valve seats 

in valves 8" and up in all pressure classes. Sec Figs. C, D. 
This fixture can he used when the valve is installed in any 
position. and is suggested in place of (I) a hove, when the 
stem is horizontal or mounted down. 

3. Sunnen Portable Hone for honing pressure seal bores from 
4" to 14\/2" diameter. ( Not illustrated) 

4. Van Norman portable boring machine for reboring valves 
in the field. Grinding attachments are also available for 
some sizes for grinding seat joints. See Illustrations No. 8 
and No. 9, this page. 

5. Air driven portable boring machine for reboring guide ribs 
and seats of valve bodies in the line. ( Not illustrated) 

YOKE LOCK n 
RING =#== 

STEEL PILOT 

DISK DRIVER FOR 
LAPPING LARGE VALVES 

Fig. B 

DISK DRIVER FOR 
LAPPING SMALL VALVES 

Illustration No. 7 
PORTABLE LAPPING TOOL 

FOR LARGE VALVES 

+--- @ • PLATE 

SEAT AND DISK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 
DOWN OR HORIZONTAL 
(SHOWING VALVE WITH YOKE 
LOCK RING CONNECTION 
TO BODY) 
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SEAT AND DISK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 
DOWN OR HORIZONTAL 
(SHOWING VALVE WITH 
STUDDED YOKE CONNECTION 
TO BODY) 

Illustration No. 9 
VAN NORMAN PORTABLE 

BORING MACHINE 



DISASSEMBLY PROCEDURES 
FOR PRESSURE SEAL VALVES 

INTRODUCTION 

Step-by-step disassembly procedures are described for all 
types of Edward pressure-seal bonnet "'.al"'.es, including those 
with manual and motor operators. It 1s important that the 
following paragraphs be read and understood before any 
specific disassembly work is started. 

FIRST DETERMINE THE AREA OF FAILURE 

Failures or maintenance problems, for other than check 
valves, can be divided into three major areas. The area 
involved will affect the disassembly procedure to be followed. 
These areas, in general, are: 

WMiiMThe Impactor Handwheel or Handle, or the Limi
torque Operator. 

Cii¥#WThe yoke assembly, including the yoke ~nd yoke 
bushing, and in addition on non-revolving stem 
valves, the yoke bearings and stem guide collar. 

•-:•a•1•+-•• The valve internals, including the bonnet, body, 
stem, disk, disk-nut, gland and seats. 

If failure is indicated in Area 1, refer to the applicable sec-
tion ·•Disassembly Procedure for Impactor . 
Handles," page 13, or "Disassembly Procedure for Removing 
Limitorque Operators from Valve Yokes," page 15. 

If failure is indicated in Area 2, it will be necessary to first 
remove the valve operator. Therefore, refer first to the :ippli
cable operator disassembly procedure described in the above 
paragraph. Then proceed to the section "Disassembly Pro~e
dure for Yoke Assemblies," page 18, for the actual dis
assembly of Area 2. 

If failure is indicated in Area 3, two methods are available. 
In method l, the operator and yoke assembly may be removed 
from the valve body as a unit. This requires less time but 
requires adequate clearance area above the valve. Also, large 
handwheels, say 48" diameter and above, are massive and 
sometimes difficult to handle when attached to the yoke assem
bly. For these reasons, the second method is to first remove 
the operator from the yoke, and then the yoke from the body, 
in separate steps. 

For Method I, first remove the operator-yoke assembly 
combination as described in "Procedure for Removing 
Valve Operator and Yoke Assembly as a Unit," page 18. 
Then proceed to the section "Disassembly Procedure of 
Bonnet Types," page 20, omitting any steps preceded by 
an asterisk ( *) for the actual disassembly of Area 3. On 
all revolving stem and Type IV bonnets, only method 2, as 
follows, should be used. 

For Method 2, first remove the operator by following the 
applicable section, "Disassembly Procedure for Impactor 
Handwheels and Handles," page 13, or "Disassembly 
Procedure for Removing Limitorque Operators from Valve 
Yokes," page 15. Then, proceed to the section, "Dis
assembly Procedure of Bonnet Types," page 20, for actua: 
disassembly of Area 3. On Type IV bonnets, reverse this 
procedure and complete steps I through 9, page 27, before 
beginning operator disassembly. 

If failures are indicated in any combination of Areas 1, 2, 
or 3, then each of the respective procedures must be followed. 
For check valves without stems or operators, simply use the 
proper section under "Disassembly Procedure of Bonnet 
Types," page 20. Separated Stop-Check Feedline Valves 
should be treated as two valves, as a stop-check and a piston 
lift check. See the respective disassembly procedure covering 
the area to be serviced. 

CAUTION 
As a general reminder, make sure all pressure is removed 
from valves, both upstream and downstream, before any 
disassembly work is started. An exception to this is valves 
requiring service only on the operator (Area 1) or Yoke 
Assembly (Area 2), where the valve can remain in service. 
NOTE: Removal of the yoke assembly under pressure does 
not apply to revolving stem valves, only non-revolving. The 
following stem positions should be observed: 

1. For service in Area 1. 
a. If pressure is to be maintained in the valve, backseat 

to the full open position. On Limitorque operated 
valves, only torque-only operators will permit service 
in Area 1 under pressure. (See definition of "torque
only" units on page 15). 

b. If no pressure is to be maintained in the valve, close 
the valve fully and open approximately 1/a ". 

2. For service in Area 2. 
a. For non-revolving stems only, if pressure is to be 

maintained in the valve, backseat to the full open 
position. Never service revolving stem valves in Area 
2 while under pressure. 

b. If no pressure is to be maintained in the valve, close 
the valve fully and open approximately 1/a ". 

3. For service in Area 3. 

Close the valve fully and open approximately 1/a ". 
Service Area 3 only without pressure in the valve. 
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DISASSEMBL V PROCEDURES 
FOR IMPACTOR HANDLES AND HANDWHEELS 

(With or Without lmpactogear Air Wrench Operators) 

-AREA1-

Rockwell-Edward pressure-seal valves use several designs of 
Impactor handles or handwheels, depending upon the valve 
size and pressure class. 

Handwheels can be removed while the valve is pressurized, 
but caution must be observed to make certain that it's first 
in the backseated or fully opened position. See "Caution", 
page 12. 

Valves equipped with Impactogear air wrench operators do not 
require disassembly of the lmpactogear itself. However, during 
regular Impactor Handwheel disassembly, the Impactogear 
pinion gear and the handwheel gear will be separated. 

All of the following Handwheel disassembly procedures are 
arranged in accordance with the general comments on page 
12. Study these pages carefully before beginning disassembly. 

To disassemble, first determine the type of handwheel on the 
valve by measuring its diameter or referring to the valve 
dimension drawing. Then select the proper procedure, as listed 
below. 

Non-Ball Bearing Type Impactor Handles and Handwheels 

All have 12, 14, 16, 20, 26, or 30 inch diameters. See 
illustrations Nos. 10, 11 and l 2, this page. 

These handwheels are of relatively simple design and utilize 
fewer parts than the ball bearing type. (Not to be confused 
with ball bearings in the valve yoke.) Not illustrated. but of 
similar construction to Illustration No. I 0, are Impactor 
handles. The following instructions apply, in general, to all 
non-ball bearing types. 

I. Remove the handwheel locknut, which is the uppermost 
part on the top of the valve stem. On some designs, it is 
a friction device and is merely unscrewed. On others, a 
roli pin must first be driven out. On another design, a small 
lock screw must be unscrewed. 

2. Mark the relative position of the handwheel and cross arm 
so the original relationship can be restored when reassem
bling. If this is not done, the handwheel could be reassem
bled 180° out of the original position. 

3. Lift the handwheel off the valve, using a suitable capacity 
chain hoist for large handwheels. If the stem of the valve 
is mounted vertically, position the hoist directly above the 
handwheel. Otherwise, the hoist should be positioned 
slightly away from the handwheel in line with the stem. 

4. Crossarm Removal: For all valves being serviced in Area 
l or revolving stem valves in Area 2, the crossarm can be 
removed by tapping lightly with a hammer on the under
side. If the crossarm is keyed to the yoke bushing, as in 
non-revolving stem valves, the haodwheel bushing is first 
removed by unscrewing the cap screws holding the hand
wheel bushing to the handwheel, and then unscrewing the 
handwheel bushing from the yoke bushing. The keyed 
crossarm can now be removed by tapping the underside 
with a hammer and lifting off. 

4.6.5-17 

ROLL PIN I HANDWHEEL LOCKNUT 

Illustration No. 10 

Illustration No. 11 

Illustration No. 12 

NON-BALL BEARING TYPE IMPACTOR HANDWHEELS 



Ball Bearing Type Impactor Handwheels 

( \\'ith or without lmpactogears) 

All have 28. 36. • 8 or 72 inch diameters. See Illustration 
No. 13. this page. 

These Impactor Handwheels differ in diameter and design 
from the non-bearing type in that the handwheel turns on 
ball bearings. The following instructions apply to all sizes. 

I. Remove the cover plate screws and the cover plate. 

'"' Backoff all of the locking screws. 

3. Mark the relative position of the handwheel and crossarm 
so the original relationship can be restored when reassem
bling. If this is not done, the handwheel could be reassem
bled I 80° out of the original position. 

4. Provide a suitable capacity chain hoist, at least 1500 lb., 
to remove the handwheel. If the stem of the valve is 
mounted vertically, position the hoist directly above the 
hanJwheel. Otherwise the hoist should be placed slightly 
away from the handwheel in line with the stem. 

GEAR COVER 
ASS'Y 

BALL BEARING 

KEY 

a. The handwheel bearing nut and handwheel are removed 
as an assembly. 

b. Unscrew the handwheel bearing nut using a tool to 
engage the two drive holes in the top of the nut or a 
strap wrench on the O.D. To prevent the yoke bushing 
from turning, hold it with a strap wrench or other suit- ,. A 
able tool. W 

c. Begin with all slack out of the hoist, and retain a taut 
chain by simultaneously taking up the slack as the 
handwheel bearing nut is fully unscrewed and lifted off 
the valve. 

5. Crossarm Removal: For all valves being serviced in Area 
l or revolving stem valves in Area 2, the crossarm can 
be removed by tapping lightly with a hammer on the 
underside until it is free of the key(s). 

6. If malfunction is indicated within the handwheel bearing, 
the balls can be removed by unscrewing the filler hole set 
screw, tipping the handwheel so the hole is down, and 
'fishing' out the individual balls. Need for this should be 
rare, if ever. 

(VALVE YOKE) 

SHOWN WITH 
IMPACTO GEAR 

-

Illustration No. 13 

BALL BEARING TYPE IMPACTOR HANDWHEEL 

-
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PROCEDURES FOR REMOVING LIMITORQUE OPERATORS 
FROM VALVE VOKES 

Rockwell-Edward pressure-seal valves use various types of 
Limitorque operators, depending upon the size and pressure 
class, which determines the torque requirements, whether the 
stem is revolving or non-revolving, and whether the valve 
takes the stem thrust {torque only unit) or the operator 
takes the stem thrust ( torque and thrust unit). The procedures 
below describe the removal of these various types from the 
valve yoke. Also included are complete instructions for reset
ting the torque and limit switches. Disassembly procedures for 
the Limitorque operators themselves are not included and 
appropriate instructions should be obtained before starting. 
Consult the Philadelphia Gear Corp. 

On torque only Limitorques the operator can be removed 
while the valve is pressurized, but caution must be observed 
to make certain that the valve is first in the backseated or fully 
open position. See "Caution," page 12. 

All of the following disassembly procedures are arranged in 
accordance with the general comments on page 12. Study 
these pages carefully before beginning. 

Determine first whether the valve stem is revolving or non
revoJving. For non-revolving stem valves, several procedures 
are shown, depending upon the operator type. Then deter
mine whether the operator is a torque only or torque and 
thrust unit. 

Illustration No. 14 
TORQUE ONLY LIMITORQUE OPERATOR 

USED ON REVOLVING STEM VALVES 
SMA OR SMB TYPE 

All Revolving Stem Valves, or Non-Revolving Stem Valves 
with Torque only Units ("XT" Type Not Included) 

s;-..IA or SM B Type. See Illustrations No. 14, No. I 5. and 
:-lo. 16. page 15. 

All revolving stem valves use torque only units. The operator 
drive nut is connected to the stem through a key. See Illustra
tion No. 14. Non-revolving stem valves using SMB-4T or 
SMB-ST are torque only units and have their drive nut splined 
to the valve yoke bushing. See Illustration No. 15. On non
revolving stem valves using the older SMA type torque only 
Limitorques. the operator drive nut is also connected to the stem 
through a key. but in a different manner. See Jllustration No. 16. 

1. Disconnect the electrical wiring to the operator. 

2. Position a sling on the motor operator and attach a chain 
hoist of suitable capacity to the sling. 

3. Remove the nuts from the underside of the yoke flange. 

4. Lift the operator up and completely off the stem and stem 
key ( on SMA type), or the yoke bushing splines ( on 
SMB type). 

5. Position the operator away to a clean area for further 
disassembly, if required. 

Illustration No. 15 
TORQUE ONLY LIMITORQUE OPERATOR 

USED ON NON-REVOLVING STEM VALVES 
NEW SMB-4T OR SMB-ST TYPE 

Illustration No. 16 

TORQUE ONLY LIMITORQUE OPERATOR 
USED ON NON-REVOLVING STEM VALVES 

(OLD SMA TYPE) 
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Non-Revolving Stem Valves with Torque and Thrust Units 
SMA or SMB Type, See Illustration No. 17. 

I. Disconnect the electrical wiring to the operator. 

, Make certain the packing gland nuts are tight. 

3. Position a chain hoist of suitable capacity so the operator 
is supported in such a manner that the handwheel can 
still be rotated. If the valve is installed with its stem other 
than vertical, the hoist should be positioned slightly away 
from the handwheel in line with the stem. 

4. Remove the nuts from the underside of the yoke flange. 

5. Turn the operator handwheel in a direction to close the 
valve, thus unscrewing the operator from the stem. Try to 
keep the weight on the hoist as the handwheel is turned 
to prevent damage to the stem threads. 

6. With the hoist, lift the operator clear of the stem and 
place down on a clean area for further disassembly, if 
required. 

Illustration No. 17 

TORQUE AND THRUST LIMITORQUE OPERATOR 
USED ON NON-REVOLVING STEM VALVES 

SMA OR SMB TYPE 

Non-Revolving Stem Valves, Torque only Units with "XT'' 
Boxes. Type SMA or SMB, See Illustration No. 18. 

"XT" Limitorques are large spur gear units connected to a 
basic SM type operator to increase the torque output. On 
SMA types they are sometimes used on both the 3 and 4 
mes ( SMA-3XT and SMA-4XT). On the new SMB series, 
thev are sometimes used on the SMB-5 size (SMB-5XT). Con
str~ction is basically the same and in both series the large gear 
is keyed to the valve yoke bushing. The procedure for remov
ing these units from the valve yoke is as follows: 

I. Disconnect the electrical wiring to the operator. 

, Loosen amJ remove :i.11 but three of the cap screws hold
ing the cover :i.nd operator to the gear housing. 

3. On the bottom of the gear housing and below the pinion 
is a flange holding the pinion lower bearing. Remove the 
cap screws holtling this on. Next to these through holes 
are threaded holes. Screw the cap screws into these 
tapped holes and jack the flange and bottom bearing off 

the pinion shaft. 

4. Position a sling and chain hoist of suitable capacity 
around the operator and take up all slack. 

5. Remove the remaining cap screws holding the cover and 
operator to the gear housing. 

6. Prv the cover loose from the gear housing and hoist the 
cover-operator assemblv away. Position down on clean 
rags or paper, for further disa;;sembly, if required. 

7. The large gear can be removed by driving down the tab 
on the lock washer and unscrewing the two locknuts. 

8. Pull the gear and position away to a clean area. 

Illustration No. 18 

TORQUE ONLY LIMITORQUE OPERATOR WITH "XT" BOX 
USED ON NON-REVOLVING STEM VALVES 

SMA OR SMB TYPES 

9. The gear housing can be removed by positioning a sling 
around the housing, removing the cap screws holding it 
to the yoke, and lifting away. 

I 0. One locknut should be reassembled on the yoke b1Jshing 
so the bearing-yoke bushing assembly is secured. 

Limitorque Limit Switch and Torque Switch Setting Pro
cedures 
The following descriptions apply only to Limitorque valve 
controls made by the Philadelphia Gear Corporation. If an
other type valve control is used, the appropriate manual 
should be consulted to determine the proper setting 9f the 
limit switch and torque switch. 

Geared Limit Switch ( See Illustration No. 19, page 17.) 

Numbers in parenthesis ( ) refer to callouts on Illustration 
No. 19, "Geared Limit Switch Assembly." 

When reassembling the Limitorque valve control, the rotor 
type geared limit switch should be reset as follows: 

I. Make certain the electric current is off. 

2. Open the valve by hand until the valve disk strikes the 
back seat. Note the direction the intermittent gear shaft 
(D) is turning. This slocted' shaft is extended through the 
gear case and can be seen just above the rotor connected 
to the open contactor coil. 

3. Back the valve off to allow for coast of the moving parts. 

4. With the valve in this position, declutch the drive pinion 
(A) by inserting a screwdriver in the drive pinion setting 
rod ( B ) and turning clockwise until it is tight. The inter
mittent gear shaft (D) can now be turned by inserting a 
screwdriver in its slot. 

5. a. Turn the intermittent gear shaft (D) in the same direc
tion as noted when the valve was opened until the 
contact on the rotor ( C ) connected to the open con
tactor circuit opens. 

b. In the event this contact is already open, turn this shaft 
in the opposite direction until it closes; then back off 
on the shaft until the contact opens. 

6. Unscrew the drive pinion setting rod ( B) until it reaches 
a firm stop, but do not jam. This train of gears and con
tacts is now set. 

7. Connect the electric current and check this setting as 
follows: 

a. Run the valve to mid-position by hand. 

b. Press the "open" pushbutton - make st,re the valve is 
moving in the •'open" direction. 

c. Allow the limic switch to stop the motor. 

d. After the motor has stopped, turn the valve by hand 
to make certain there is sufficient clearance between the 
position at which the valve stem comes to rest and the 
valve back seat. 
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8. To set the position for operation of the indicating light, make 
sure the torque switch is properly wired into the closing circuit 
I see procedure for setting torque switch below), and run the 
valve to the closed position. Back the valve off the seat to the 
desired position and set the "closed"' light contact using the 
same procedure outlined under steps 4. Sa. Sb, and 6, but use 
the intermittent gear shaft for the light contacts. 

9. When the settings are complete. the setting rod should remain 
in the position described in step 6. 

Torque Switch See Illustration No. 20, page I 7. 

The procedure for setting the torque switch, both single and 
double. is as follows: 

Single Torque Switch 

l. Make sure the electric current is off. 

2. Loosen the jam nut (Fl. 

J. Move the socket head adjusting screw I G) in for light seating. 

4. Close the valve by the motor and test for tightness of clos
ing. If the valve closes tightly enough, tighten the jam nut. 

5. For heavier seating move the adjusting screw ( G) out and 
re-tighten the jam nut. 

6. The threaded bushing (El is intended to limit the maximum 
setting of this torque switch and is locked in position to limit 
the output torque to the maximum safe rating for the unit. 
The setting of this bushing should not be disturbed without 
advice from the Philadelphia Gear Corporation. 

Double Torque Switch 

I. See Step I 

2. See Step 2 above. Note: The right side of this switch (K) 
normally limits the torque applied in closing the valve. There 
are cases of special valve assemblies where the right side of 
this switch limits the torque in the open direction. In all cases 
it is recommended that this be checked upon installation. 

J. Move the socket head adjusting screw (H) in for light seating. 

4. See Step 4 above. 

5. For heavier seating move the adjusting screw (H) out and 
re-tighten the jam nut. 

6. For setting the torque switch for the opening direction of 
valve travel the same procedure as outlined in steps 2. J, 4 
and 5 is followed. except this adjustment is made on the left 
side of the switch. using the lower adjusting screw. 

7. The threaded bushing (J) is intended to limit the maximum 
setting of this torque switch and is locked in position to limit 
the output torque to the maximum safe raring for the unit. 
The setting of this bushing should not be disturbed without 
advice from the Philadelphia Gear Corporation. 

Torque Switch Setting 
The procedure outlined for setting torque switches is to be used 
only on occasions when maintenance on the switch itself or 
adjacent components requires it. 

WARNING 
SHOULD IT BECOME NECESSARY TO CHANGE THE TORQUE SWITCH SETTING FOR ANY 
REASON, THE LOCAL ROCKWELL-EDWARD REPRESENTATIVE SHOULD BE CONTACTED AND 
HE WILL OBTAIN FROM THE FACTORY THE CORRECT NEW SETTING. 
THE TORQUE SWITCH OF THE MOTOR OPERATED VALVE IS SET DURING FACTORY ASSEMBLY 
TO CLOSE THE VALVE AGAINST THE SPECIFIED UNBALANCED PRESSURES AND REQUIRES 
THE SAME SPECIAL ATTENTION FOR RESETTING. 

C ® 
Illustration No. 19 

GEARED LIMIT SWITCH ASSEMBLY 
SINO-LE TOR.QUE SWITCH DOUBLE TOR.QUE SWITCH 

Illustration No. 20 K 

SINGLE AND DOUBLE TORQUE SWITCH ASSEMBLIES 
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DISASSEMBLY PROCEDURE FOR YOKE ASSEMBLIES 

-AREA 2-

This procedure describes the method for 1) removing the 

yoke assembly from the valve, atter the operator has been 

removed (procedure described elsewhere), and 2) disassem

bling the yoke assembly itself. 

This procedure should be used if service is required in the 

yoke assembly itself (Area 2), which includes the yoke and 

yoke bushing on revolving stem valves, and in addition, on 

non-revolving stems, the yoke bearings and stem guide collar. 

All of the following yoke disassembly procedures are ar

ranged in accordance with the general comments on page 12. 

Study these pages carefully before beginning disassembly. 

The following is a step-by-step instruction. First determine 

whether the valve to be serviced has a revolving or a non

revolving stem. Then determine the bonnet type. For a review 

of bonnet types, see pages 3, 4 and 5. 

Revolving Stem Valves - Valves with Type I Bonnets 

See lllustration No. 21, page 19. 

Due to the con,truction. it is not practical to remove the 

\'Oke assembly ,eparately ( without also removing the bonnet) 

in Type I bonnets. In aJJition. the basic simplicity minimizes 

any time savings. Therefore. remove the operator in accordance 

w11h instructions page 13 or 15, and then refer directly to the 

proceJure for Honnct Disassemhly. Type I. page 20. 

Revolving Stem Valves - Valves with Type II Bonnets 

See lllustration No. 23, page 22. 

I. The manual or Limitorque operator must first be removed 

in accordance with instructions page I 3 or I 5. 

, Mark the body and yoke with prick punch marks so that 

the parts are referenced for reassembly. 

3. Loosen the gland stud nuts. 

-+. Remove the yoke stud nuts. 

5. Lift the yoke and stem to clear the studs, and spin the 

yoke completely off the stem. 

6. The yoke bushing can be removed from the yoke hy 

breaking the tack welds on the flats and unscrewing. 

Non-Revolving Stem Valves - Valves with either Type 11 

or 111 Bonnets 
See illustrations Nos. 24 and 25, pages 23 and 24. 

I. The manual or Limitorque operator must first be removed 

in accordance with instructions page 13 or I 5. 

2. Mark the body, yoke, and yoke lock ring with prick 

punch marks so that the parts are referenced for re· 

assembly. 

3. Make certain the packing gland nuts are tight. 

4. Remove the yoke lock ring studs and nuts. 

5. Remove the yoke lock ring using a small pry bar to 

separate the halves. 

6. Loosen the stem guide collar lock nut, back off the stem 

guide collar lock screw and remove the stem guide collar 

key. Lift the collar to the top of the stem. 

7. Turn the crossarm in a direction to close the valve, thus 

unscrewing the yoke assembly from the stem. 

8. If the valve is installed with its stem other than vertical, 

a chain hoist will have to be attached to the yoke to 

allow the parts to turn freely. 

9. With the hoist, lift the yoke assembly clear of the stem 

and body assembly, simultaneously slipping the stem 

guide collar off of the stem. 

I 0. Set the yoke assembly down on its side and remove the 

hoist. 

I I. Disassembly of the yoke assembly itself is as follows; 

a. Remove the crossarm as explained under "Disassembly 

Procedure for Impactor Handles and Handwheels," 

step 4, page 13 or step 5, page 14. Be careful that the 

yoke bushing does not drop out of the yoke and 

bearings. 

b. Prepare a bed of clean rags or paper for the bearings 

and yoke bushing. 

c. While holding the yoke bushing, place a clean wood 

block over the top and tap to drive the yoke bushing 

out of the bearings or yoke. 

d. Remove the bearing washers (if any) and the bearings 

from the yoke or yoke bushing, being very careful 

not to contaminate the grease with dirt of any kind. 

Keep the bearings protected. 

Valves with Type IV Bonnets 

See Illustration No. 28, page 27. 

It is possible to remove the operator and yoke assembly as 

a unit on Type IV bonnets, but it then is not possible to dis

assemble the valve bonnet since use of the yoke is required. 

Therefore, only "Method 2" is recommended for disassembly 

of Type IV bonnets. See page 12. 

REMOVING OPERATOR AND YOKE ASSEMBLY AS A UNIT 

-AREAS 1 & 2-

This procedure describes the method for removing the oper

ator, either handwheel or Limitorque type, and yoke assembly 

from the valve as a unit. 
This procedure should be used to remove the operator and 

yoke assembly in order to gain access for servicing the valve 

internals (Area 3), i.e., body, seats, bonnet, disk, etc. It is 

not suggested if service is required on either the operator 

(Area 1) or yoke assembly (Area 2) themselves. 

It has been arranged in accordance with the general com

ments on page 12, and is specifically referenced in "Method 

l." Study this carefully. 

Before beginning, first determine if the valve has a revolving 

or non-revolving stem. Then determine the bonnet type. For 

a review of bonnet types, see pages 3, 4 and 5. 

Revolving Stem Valves - Valves with Type I Bonnets 

See illustration No. 21, page 19. 

Due to the construction of Type l bonnets, it is not practical 

to remove the yoke without also removing the bonnet. There

fore, refer to page 12 and use the "Method 2" procedure. 

Revolving Stem Valves - Valves with Type II Bonnets 

See valve illustration No. 23, page 22. See operator Illustra

tion No. 14, page 15. 

Impactor handwheels used on Type II bonnets with revolving 

stems arc not attached to the yoke (only the stem) and the 

two, therefore, cannot be removed as a unit. Refer to page 

12 and use the "Method 2" procedure. 

On Limitorque operated valves, due to the construction, it 

is not possible to remove the operator and yoke assembly as 

a unit. Therefore, refer to page 12 and use the "Method 2" 

procedure. 
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Non-Revolving Stem Valves - Valves with Type II, Ill, or 
IV Bonnets 

See valve illustrations No. 24. page 23; No. 25. page 24 and 
No. 28. page 27. See handwheel illustrations pages 13 and 
14. See Limitorque illustrations No. 17, page 16, No. 18, 
page 16 and No. 16, page 15. 

The following is applicable for Impactor Handwheels and all 
types of Limitorque operators, including the XT type. 

I. Disconnect the electrical wiring to Limitorque operated 
valves. 

2. Mark the body, yoke and yoke lock ring with prick punch 
marks so that the parts are referenced for reassembly. 

3. Make certain the packing gland nuts are tight. 

4. Position a chain hoist of suitable capacity so the operator 
and yoke assembly are supported in such a way that the 
handwheel can still be rotated. If the valve is installed with 

its stem other than vertical, the hoist should be positioned 
slightly away from the handwheel in line with the stem. 

5. Remove the yoke lock ring studs and nuts. 

6. Remove the yoke lock ring using a small pry bar to sep
arate the halves. 

7. Loosen the stem guide collar nut, back off the stem guide 
collar lock screw and remove the stem guide collar key. 
Lift the collar to the top of the stem. 

8. Turn the Impactor handwheel or Limitorque handwheel in 
a direction to close the valve, thus unscrewing the operator
yoke assembly from the stem. Keep the weight on the 
hoist as the handwheel is turned to prevent damage to the 
stem threads. This is important. 

9. With the hoist, lift the whole assembly clear of the stem, 
simultaneously slipping the stem guide collar off of the 
stem. 

Illustration No. 21 

STOP AND STOP-CHECK (ILLUSTRATED) VALVE 
WITH TYPE I PRESSURE SEAL BONNET 

(ALL TYPE 1 BONNETS HAVE REVOLVING STEMS) 
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DISASSEMBL V PROCEDURES OF BONNET TYPES 

-AREA 3-

(For a definition of Area 3, see page 12). 

( See Illustration No. 5. page 6. for an explan,1tion of valve parts nomenclature) 

Step-by-step disassembly procedures are described for each of 
the four basic bonnet types. For a review of bonnet types, 
rcl..:r to pages J. • and 5. The procedures for each bonnet type 
include disassembly instructions for stop, stop-check (non
r.:turn). and piston lift check valves. A section is also included 
under bonnet Type lll for Tilting Disk check valves. The 
applicable mstructions should be read thoroughly before the 
start of disassembly. 

All of the following bonnet disassembly procedures are 
arranged in accordance with the general comments on page 
12. Study these pages carefully before beginning. 

Type I Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See illustration No. 21, page 19. 

Note: All Type I bonnets have revolving stems. 

I. Loosen the gland bolt nuts and tap the gland which 
should relieve any pressure which might be trapped in 
the valve. This is important. 

Note: Care must be taken in removing the yoke stud nuts, 
in case the above step has not relieved all pressure which 
might be trapped in the system. Once the yoke stud nuts 
are completely removed, the yoke-bonnet-stem assembly 
is held only by the friction of the pressure-seal gasket 
ag:iinst the body bore. Trapped pressure could cause these 
parts to be blown out with considerable force. Therefore, 
care must be taken to break the bonnet and pressure-seal 
gasket loose before the yoke stud nuts are completely 
removed. 

., Remove the crossarm by tapping with a hammer on the 
underside. 

_,_ Carefully remove the yoke stud nuts, observing the cau
tion in step l. 

•. Remove half of the bonnet stud nuts, alternating to leave 
those remaining equally spaced. 

5 Remove the gland bolt nuts. 

6. B::ick off the remaining bonnet stud nuts part way. Raise 
the \oke, anJ insert uniform shims in at least three places 
bet...:•een the yoke flange and the body. 

7 Raise the pressure-seal gasket by tightening the bonnet 
stuJ nuts uniformly a fraction of a turn at a time using 
a star pattern. It is possible to damage the valve parts 
by cocking the bonnet, so uniform turning of these nuts 
is very important. Note that it will only be possible to raise 
the gasket a distance equal to the thickness of the shims 
used in step 6. When this point is reached, the nuts 
should be backed off again, more shims added, and the 
process repeated until the gasket comes free of the body. 

S. Use a chain hoist in line with the stem to lift the stem
yoke-bo.1net assembly out of the body. During this pro
cess. mark the boJy, yoke. bonnet, and pressure-seal gas
kec Jt corresponding points ( other than sealing surfaces) 
so chat their relative position can be dupli;;:ated in reassem
bly. In laying the parts aside for inspection, it is impera
tive chat they be placed carefully on a bed of rags or 
other soft material to avoid marring any machined sur
face, particularly any seating and sealing surfaces. 

9. Unscrew the stem from the yoke bushing. 

10. Remove the bonnet stud nuts; separate the yoke and 
bonnet. 

11. On stop valves, the disk and disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the stem and 
must be removed separately. See step 12. 

12. Screw ½ in.-13 bolts (3/s in.- 16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

13. The bonnet end opening should be kept covered when
ever possible. 

Type I Pressure Seal Bonnets - Piston Lift Check Valves 

See Illustration No. 22, page 21. 

Piston lift check valves are constructed with valve bodies 
similar to the corresponding stop or stop-check (non-return) 

type valves. Assembly is simplified by the absence of a yoke 
and stem . 

Note: Care must be taken in removing the cover retainer 
nuts, in case pressure should be trapped in the body ( down
stream piping). Check to make certain al! downstream 
pressure is relieved. Once the cover retamer nuts are 
completely removed, the cover-cover retainer a,sembly is 
held only by the friction of the pressure-seal gasket against 
the body bore. Trapped pressure could cause these parts 

to be blown out with considerable force. Therefore, care 
must be taken to relieve all pressure and break the cover 
and pressure-seal gasket loose before the cover retainer 
nuts are completely removed. 

1. Carefully remove the cover retainer nuts, observing the 
above caution. 

2. Remove half of the cover stud nuts, alternating to leave 
those remaining evenly spaced. 

3. Back off the remaining bonnet stud nuts or cap screws 
part way. Raise the cover retainer and insert uniform 
shims in at least three places between the cover retainer 
and body. 

4. Raise the pressure-seal gasket by tightening the bonnet 
stud nuts or cap screws uniformly, a fraction of a turn 
at a time using a star pattern. It is possible to damage the 
valve parts by cocking the cover, so uniform turning is 
very important. Note that it will only be possible to raise 
the gasket a distance equal to the thickness of the shims 
used in step 3. When this point is reached, the nuts or cap 
screws should be backed off again, more shims added, and 
the process repeated until the gasket comes free of the 
body. 
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5. Lift the cover and cover retainer assembly out of the 
\'alve. During this process. mark the body, cover, cover 
retainer, and pressure-seal gasket at corresponding points 
( but not on sealing surfaces) for reference and reassem
bly. In larger sizes where this assembly is too heavy to 
manhandle. remove the cover retainer cover and install 
an evebolt in the threaded hole in the cover. Use the 
eyebolt to fasten a chain hoist directly above the valve 
centerline. J n laying the parts aside for inspection, it is 
imperative that they be placed carefully on a bed of rags 
or other soft material to avoid marring any machined 
surface, particularly any seating and sealing surfaces. 

6. Screw ½ in.-13 bolts ( 1/a in.- I 6 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet bore, 
use caution to avoid marring the sealing surface in any 
way. 

7. The bonnet end opening should be kept covered whenever 
possible. 

\ 
\ 

\ 

\ - \ 
\ ,, - '' 
'':..---}' 

Illustration No. 22 
PISTON LIFT CHECK VALVE 

WITH TYPE I PRESSURE SEAL BONNET 
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Type II Pressure Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Revolving Stems 

Sec Illustration No. 23. page 22. 

' I. Remove the crossarm by tapping with a hammer on the 
underside. 

'~ Mark the body and yoke with prick punch marks so that 
the parts can be reassembled in their original position. 

• 3. Remove the yoke stud nuts. 

4. Remove the gland stud nuts and gland. 

"5. Lift the voke and stem to clear the studs, and spin the 
yoke completely off the stem. 

6. :'\lark the bonnet, bonnet retainer ring, ar.d body with 
adjacent prick punch marks so that their relative position 
can be duplicated in reassembly. 

7. Replace the crossarm and handwheel nut on the stem 
and with a chain hoist mounted in line with the stem, 
puil the stem up snugly against the bonnet backseat. On 
Limitorque operated valves, thread an eyebolt into the 
threaded top end of the stem. 

8. Loosen the bonnet retainer cap screws. 

9. Unscrew the bonnet retainer ring. 

l 0. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the bonnet 
and gasket retainer segments. This is important 

11. Slack off the chain hoist slightly. If the bonnet does not 
drop away from the pressure-seal gasket, tap gently until 
it does. When the bonnet is free, lower it as far as it will 
go into the body. 

12. With a copper or brass drivepin, or small clean hardwood 
block, drive the gasket retainer segments downward to 
the bottom of the retainer groove t about I/ 16 in.) in 
the body. 

I 
Illustration No. 23 

I 3. Remove the gasket retainer segments. 

14. Lift the bonnet into contact with the pressure-seal gasket, 
again using the chain hoist. 

15. Screw back on the bonnet retainer ring, using shims to 
to provide additional clearance for further upw:ird move
ment of the bonnet. 

I 6. Use three or four nuts, in a uniform spacing on the 
bonnet studs, to pull the bonnet and pressure-seal gasket 
out of the body. Ail nuts should be turned uniformly, a 
fraction of a turn at a time using a star pattern. It is 
possible to damage valve parts by cocking the bonnet, 
so uniform turning of the nuts is very important. 

17. Remove the stem and bonnet assembly. During this 
process, mark the spacer. ring and pressure-se:il ~asket 
at points (other than sealmg surfaces) correspondmg_ to 
the previous mark on the body (see step 6). In laymg 
the parts aside for inspection, it is imperative that they 
be placed carefully on a bed of rags or other soft mate
rial to avoid marring any machined surface, particularly 
any seating and sealing surfaces. 

18. On stop valves, the disk and disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the stem and must 
be removed separately. See step 19. 

19. Screw½ in.-13 bolts(¾ in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will pre
vent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

20. The bonnet end opening should be kept covered when
ever possible. 
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Type II Pressure Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Non-Revolving Stems 
See Illustration No. 24, page 23. 

., I. Mark the body, yoke and yoke lock ring with prick punch 
marks so that the parts can be reassembled in their 
original position. 

* 2. Remove the yoke lock ring studs and nuts. 

'' 3. Remove the yoke lock ring using a small pry bar to sep
arate the halves. 

'4. Loosen the stem guide collar lock nut, back off the stem 
guide collar lock screw, and remove the stem guide collar 
key. 

• 5. Turn the crossarm in a direction to close the valve, thus 
unscrewing the yoke from the stem. The stem must be 
restrained from turning; a flat tool held in the stem guide 
collar key slot is convenient, being careful not to damage 
the slot. 

*6. If the valve is installed with its stem other than vertical, 
attach the chain hoist to the yoke in such a manner as 
to permit rotation of the crossarm. 

*7. With the chain hoist lift the yoke assembly clear of the 
stem and body assembly, simultaneously slipping the 
stem guide collar off the stem. 

8. Mark the bonnet, bonnet retainer ring, and body with 
adjacent prick punch marks so that their relative posi
tion can be duplicated in reassembly. 

9. Remove the gland bolt nuts and gland. 

10. Place an eye bolt in the threaded end of the stem. 

11. With a chain hoist mounted in line with the stem and 
fastened to the eyebolt, pull the stem into firm contact 
at the bonnet backseat. 

- 12. Loosen the bonnet retainer cap screws. 

-

13. Unscrew the bonnet retainer ring. 

14. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the bonnet 
and gasket retainer segments. This is important. 

15. Slack off the chain hoist slightly. If the bonnet does not 
drop away from the pressure-seal gasket, tap gently until 
it does. When the bonnet is free, lower it into the body 
to clear the gasket retainer segments. 

16. With a copper or brass drive pin, or a small clean hard
wood block, drive the gasket retainer segments downward 
to the bottom of the retainer groove ( about I /16 in.) 
in the body. 

17. Remove the gasket retainer segments. 

18. Lift the bonnet into contact with the pressure-seal gasket, 
again using the chain hoist. 

19. Screw back on the bonnet retainer ring, using shims to 
provide additional clearance for further upward move
ment of the bonnet. 

20. Use three or four nuts, in a uniform spacing on the 
bonnet studs, to pull the bonnet and pressure-seal gasket 
out of the body. All nuts should be turned uniformly, a 
fraction of a turn at a time using star pattern. It is 
possible to damage the valve parts by cocking the bonnet, 
so uniform turning of the nuts is very important. 

21. Remove the stem and bonnet assembly. During this 
process. mark the spacer ring and pressure-seal gasket at 
points ( other than sealing surfaces) corresponding to 
the previous mark on the body ( see step 8). In laying 
the parts aside for inspection, it is imperative that they 
be placed carefully on a bed of rags or other soft material 
to avoid marring any machined surface, particularly any 
seating and sealing surfaces. 

4.6.5-27 

22. On stop valves, the disk and disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the stem and must 
be removed separately. See step 23. 

23. Screw ½ in.-13 bolts(¾ in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure-seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

24. The bonnet end opening should be kept covered when
ever possible. 

Illustration No. 24 

NON-REVOLVING STEM STOP (ILLUSTRATED) AND 
STOP CHECK VALVE WITH TYPE II 

PRESSURE SEAL BONNET 



Type Ill Pressure Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See Illustration No. 25, page 24. 

'I. Mark the body, yoke and yoke lock ring with prick punch 
marks so the parts can be reassembled in their original 
position. 

,., Remove the yoke lock ring studs and nuts. 

• 3. Remove the yoke lock ring using a small pry bar to sep
arate the halves. 

•4_ Loosen the stem guide collar lock nut, back off the stem 
guide collar lock screw and remove the stem guide collar 
key. 

• 5. Turn the crossarm in a direction to close the valve, thus 
unscrewing the yoke from the stem. The stem must be 
restrained from turning; a flat tool held in the stem guide 
collar key slot is convenient, being careful not to damage 
the slot. 

* 6. If the. valve is installed with its stem other than vertical, 
attach the chain hoist to the yoke in such a manner as 
to permit rotation of the crossarm. 

*7. With the chain hoist, lift the yoke assembly clear of 
the stem and body assembly, simultaneously slipping the 
stem guide collar off the stem. 

8. Mark the bonnet, bonnet retainer ring, and body with 
adjacent prick punch marks so their relative position 
can be duplicated in reassembly. 

9. Remove the gland bolt nuts and gland. 

10. Screw an eyebolt in the threaded end of the stem. 

11. With the chain hoist mounted in line with the stem and 
fastened to the eyebolt, pull the stem into firm contact 
at the bonnet backseat. 

12. Remove the bonnet stud nuts and bonnet retaining ring. 

13. With clean rags and air hose, thoroughly clean the top 
of the valve and all exposed surfaces of the bonnet and 
gasket retainer segments. This is important. 

14. Slack off the chain hoist slightly. If the bonnet does not 
drop away from the pressure-seal gasket, tap gently until 
it does. When the bonnet is free, lower it as far as it will 
go into the body. 

15. With a copper or brass drive pin, or a clean hardwood 
block, drive the gasket retainer segments downward to 
the bottom of the retainer groove (about 1/ 16 in.) in 
the body. 

16. Remove the gasket retainer segments. 

i 7. Lift the bonnet into contact with the pressure-seal gasket, 
again using the chain heist. 

18. Replace the bonnet retainer ring, using shims to provide 
additional clearance for further upward movement of 
the bonnet. 

19. use three or four nuts in a uniform spacing on the bon
net studs to pull the bonnet and pressure-seal gasket out 
of the body. All nuts should be turned uniformly, a 
fraction of a turn at a time using a star pattern. It is 
possible to damage valve parts by cocking the bonnet, so 
uniform turning of the nuts is very important. 

20. Remove the stem and bonnet assembly. During this 
process, mark the spacer ring and pressure-seal gasket 
at points ( other than seal-rnrfaces) corresponding to the 
previous mark on the body (see step 8). In laying the 
parts aside for inspection, it is imperative that they be 
placed carefully on a bed of rags or other soft material 
to avoid marring any machined surface, particularly any 
seating and sealing surfaces. 

21. On slop valves, the disk and disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the stem and must 
be removed separately. See step 22. 

22. Screw ½ in.-13 bolts(¾ in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure-seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

23. The bonnet end opening should be kept covered when
ever possible. 

Illustration No. 25 

SHOWN WITH 
IMPACTOGEAR 

STOP (ILLUSTRATED) AND STOP-CHECK VALVE 

WITH TYPE 111 PRESSURE SEAL BONNET 
(ALL TYPE 111 BONNETS HAVE NON-REVOLVING STEMS) 
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Type Ill Pressure-Seal Bonnets - Piston Lift Check Valves 
See Illustration No. 26, page 25. 

1. Remove the cover retainer cover. 

2. Screw an eyebolt into the tapped hole in the cover. 

3. Fasten a chain hoist to the eyebolt and pull up just 
enough to eliminate all slack in the hoist. 

4. Remove all cover stud nuts or cap screws. 

5. Remove the cover retainer. 

6. Mark the body, cover and gasket retainer segments with 
adjacent prick punch marks so that their relative position 
can be restored on reassembly. 

7. With clean rags and an air hose thoroughly clean the top 
of the valve and all exposed surfaces of the cover and 
gasket retainer segments. This is important. 

.8 Slack off on the chain hoist to permit the cover to slip 
down into the valve body. If necessary, tap lightly to 
loosen. If the cover resists all attempts to force it into 
the valve body, high-pressure fluid may be trapped in 
the bonnet cavity (and downstream) of the check valve. 
The cover will drop easily when this pressure is relieved. 
Lower the cover until it rests on top of the valve piston. 

9. With a copper or brass drive pin or a clean hardwood 
block, drive the gasket retainer segments downward to 
the bottom of the retainer groove ( about l / 16 in.) in the 
body. 

10. Remove the gasket retainer segments. 

4.6.5-29 

11. Lift the cover back into contact with the pressure-seal 
gasket, again using the chain hoist. 

12. Replace the cover retainer, using shims to provide addi
tional clearance for further upward movement of the 
cover. 

13. Use three or four nuts or screws in a uniform spacing on 
the bonnet studs to pull the cover and gasket out of the 
body. All nuts or screws should be turned uniformly, a 
fraction of a turn at a time using a star pattern. It is 
possible to damage valve parts by cocking the cover, so 
uniform turning of the nuts is very important. 

14. Lift out the cover assembly. During this process, mark the 
spacer ring and pressure-seal gasket at points ( other than 
the sealing surfaces) corresponding to previous marks 
on the body and cover ( see step 6). In laying the parts 
aside for inspection it is imperative that they be placed 
carefully on a bed of rags or other soft material to avoid 
marring any machined surface, particularly any seating 
and sealing surfaces. 

15. Screw 1,/i in.-13.bolts (1/s in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved. this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet 
bore, this must be done very carefully to avoid marring 
the sealing surface in any way. 

16. The bonnet end opening should be kept covered when
ever possible. 

Illustration No. 26 
PISTON LIFT CHECK VALVE 

WITH TYPE Ill PRESSURE SEAL BONNET 



Type Ill Pressure-Seal Bonnets - Tilting Disk Check Valves 

Sizes 6"and larger. 
See lllustration No. 27, page 26. 

As explained under "Seat and Disk Repairs", page 8, this 
manual does not include information for repair of the seat 
and disk of Tilting Disk Check Valves. Consult your Rock
well-Edward Sales Representative. 

l. Remove the cover retainer cover. 

-, Sc..:rew an eyebolt into the tapped hole in the cover. 

3. Fasten a chain hoist to the eyebolt and pull up just enough 
to eliminate all slack in the hoist. 

4. Remove all cover stud nuts or cap screws. 

5. Remove the cover retainer. 

6. Mark the body, cover and gasket retainer segments with 
adjacent prick punch marks so that their relative position 
can be restored on reassembly. 

7. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the cover and 
all exposed surfaces of the cover and gasket retainer 
segments. This is important. 

8. Slack off on the chain hoist to permit the cover to slip 
down into the valve body. If necessary, tap lightly to 
loosen. If the cover resists any reasonable attempts to 
force it into the valve body, high-pressure fluid may be 
trapped in the bonnet cavity (and downstream) of the 
check valve. The cover will drop easily when this pressure 
is relieved. Lower the cover until it rests 0:1 top of the 
disk. 

9. With a copper or brass drive pin. or a clean harwood 
block, drive the gasket retainer segments downward 
to the bottom of the retainer groove ( about I/ 16 in.) 
in the body. 

10. Remove the g1sket retainer segments. 

11. Lift the cover back into contact with the pressure-seal 
gasket, again using the chain hoist. 

12. Replace the cover retainer, using shims to provide addi
tional clearance for further upward movement of the 
cover. 

13. Use three or four nuts or screws in a uniform spacing 
on the bonnet studs to pull the cover and gasket out 
of the body. All nuts or screws should be turned uni
formly, a fraction of a turn at a time using a star 
pattern. It is possible to damage valve parts by cocking 
the cover, so uniform turning of the nuts is very im
portant. 

14. Lift out the cover assembly. During this process. mark 
the spacer ring and pressure-seal gasket at points ( other 
than the sealing surfaces) corresponding to the previous 
marks on the body and cover ( see step 6). In laying 
the parts aside for inspection. it is imperative that they 
be placed carefully on a bed of rags or other soft 
material to avoid marring any machined surface, par
ticularly any seating and sealing surfaces. 

l 5. Inspection of the seat and hinge pins can be made with
out further disassembly. 

16. If removal of the disk is necessary, proceed as follows: 

NOTE: ·Pressure may be trapped in the valve even 
though the system is down, and care must be 
taken in removing the hinge pin retainer. Once 
the retainer bolts are completely removed, the 
hinge pins are held only by the friction of the 
pressure-seal gasket against the hing11 pin bore. 
Trapped pressure could cause the retainer and 
hinge pin to be blown out with considerable 
force. Therefore, care must be taken to break 
the hinge pin and hinge pin pressure-seal gasket 

loose before the three retainer bolts are com
pletely removed. 

a. Carefully loosen but do not remove, the hinge pin 
retainer bolts. 

b. Place a suitable spacer between the hinge pin retainer 
and the body. Insert a threaded stud ( same thread 
as the retainer bolts) through the center hole of the 
hinge pin retainer and thread into the puller hole in 
the hinge pin. 

c. Support the disk inside the hody; thread a nut onto 
the stud, and tighten the nut until the pressure-seal 
gasket and hinge pin is loose and any pressure that 
may be trapped in the valve is relieved. If the hinge 
pin will not move, heat the body boss (not more 
than 300° F) with an acetylene torch. 

d. Remove the hinge pin retainer bolts, hinge pin re
tainer, roll pin, hinge pin, pressure-seal gasket and 
torsion spring. During this process, mark the position 
of the hinge pin relative to the body with prick punch 
marks. Tag each hinge pin and torsion spring so that 
each may be replaced on the proper side of the valve. 
The torsion springs are wound counter to each other 
to provide a slight restraint to valve opening and assist 
in valve closing, making it extremely important to 
reassemble them correctly. 

e. Remove the other hinge pin. 

f. The disk can now be removed from the body. Use 
caution not to damage any machined or seating sur
faces. In laying the parts aside for inspection, it is 
imperative that they be placed carefully on a bed of 
rags or other soft material to avoid damage. 

17. The cover end opening should he kept covered whenever 
possible. 
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(SIZES 6" AND LARGER) 

-

-

-



-

-

-

Type IV Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See Illustration No. 28, page 27. 

NOTE: All Type III Bonnets have non-revolving stems. 

I. Mark the bodv. yoke and yoke lock ring with prick 
punch marks so that the parts can be reassembled in 
their original position. 

2. Loosen the gland bolt nuts and lap the gland, which 
should relieve any pressure which might be trapped 
in the valve. This is important. 

3. Remove the bonnet retainer ring cap screws. Due to 
space limitations, a special tool may have to be used. 
Make it from a standard Allen socket wrench. 

4. Open the valve fully so the stem is backseated on the 
bonnet and impact with the handwheel several times 
to break the pressure-seal gasket loose from the body. 
Once the gasket is free, discontinue turning the hand
wheel. 

5. Remove the yoke lock ring studs and nuts. 

6. Remove the yoke lock ring using a small pry bar to 
separate the halves. 

7. To make certain the pressure-seal gasket is free in the 
body, attach a chain hoist to the handwheel and lift 
the yoke and bonnet assembly up a maximum of ¼ ". 
Do this with a hoist of at least 1000 lb. capacity. If 
the stem of the valve is not mounted vertically, position 
the hoist slightly away from the handwheel in line with 
the stem. 

8. Lower the hoist and valve assembly back to a slack 
position. 

9. Loosen the stem guide collar lock nut, back off the 
stem guide collar lock screw and remove the stem guide 
collar key. 

4..6.5-31 

10. Turn the crossarm in a direction to close the valve, 
thus unscrewing the yoke from the stem. The stem must 
be restrained from turning; a flat tool held in the stem 
guide collar key slot is convenient, being careful not to 
damage the slot. 

11. The hoist may have to be used for step 10, if the stem 
is not vertical, to allow the parts to turn freely. 

12. Lift the yoke assembly clear of the stem and body 
assembly, simultaneously slipping the stem guide collar 
off of the stem. 

13. Mark the bonnet, bonnet retainer ring and body with 
adjacent prick punch marks so that their relative posi
tion can be duplicated in reassembly. 

14. Remove the gland bolt nuts and gland. 

15. Remove the bonnet retainer ring. 

16. With clean rags and air hose, thoroughly clean the top 
of the valve and all exposed surfaces of the bonnet and 
pressure-seal gasket. This is important. 

17. Mark the pressure-seal gasket at a point (other than 
seal surfaces) corresponding to the previous mark on 
the body ( see step 13). 

18. Screw an eyebolt in the threaded end of the stem. 

19. For Stop Valves: 
a. With the chain hoist mounted in line with the stem 

and fastened to the eyebolt, pull the stem, bonnet 
and pressure-seal gasket out of the valve so the disk 
nut contacts the gasket retainer segments. Back off 
1/s". 

b. Slide the bonnet, spacer ring (if used) and pressure
seal gasket up to the top of the stem and fasten in 
place by wrapping the stem with electrical tape, or 
other suitable means. 

SHOWN WITH 
IMPACTOGEAR 

Illustration No. 28 
STOP (ILLUSTRATED) AND STOP-CHECK VALVE 

WITH TYPE IV PRESSURE SEAL BONNET 
(ALL TYPE IV BONNETS HAVE NON-REVOLVING STEMS) 



20. 

21. 

For Stoo-Check (non-return) Valves: With the chain 

hoist mounted in line with the stem and fastened to 

the evebolt. pull the stem, bonnet. spacer ring (if used), 

am! pressure-seal gasket completely out of the valve. 

In laying the parts aside for inspection, it is imperative 

that they be placed carefully on a bed of rags or other 

soft material to avoid marring any machined surface, 

particularly any seating and sealing surfaces. 

With a copper or brass drift pin, or a clean hardwood 

block, tap the gasket retainer segments to free them in 

the body retainer groove. ( Note that they cannot be 

driven downward in Type IV construction). 

, , Remove the gasket retainer segments using two pieces 

of approximately 3/ 32 dia. wire bent 90° a half an 

inch from the end. Insert the bent end into the Ya" 

holes provided for this, removing each segment one at 

a time. 

23. For stop valves. remove the stem and disk assembly 

from the valve, and lay it down carefully as explained 

in step :'.0. 

2-+. For stop-check ( non-return) valves, the piston-disk 

assembly is not attached to the stem and must be re

moved separately. Reach down into the body bore and 

lift out the piston, being careful not to marr any sealing 

surfaces such as the body pressure-seal area or piston 

seating surface. Occasionally a vacuum may be formed 

by the coolil'g fluid in the pipe line below the valve. 

Until relieved, this vacuum will prevent removal of 

the piston. 

25. The bonnet end opening should be kept covered when

ever possible. 

Type IV Pressure-Seal Bonnets - Piston Lift Check Valves 

See Illustration No. 29, page 28. 

1. If used, remove the cover retainer cover. 

-, NOTE: Checks should be made to make certain all pres

sure is relieved in the valve body (downstream 

piping). Once the cover retainer bolts or nuts are 

completely removed, the cover-cover retainer as

sembly is held only by the friction of the pressure

sea I gasket against the body bore. Trapped 
pressure could cause the cover-cover retainer as

sembly to be blown out with considerable force. 

Therefore, care must be taken to break the cover 
and pressure-seal gasket loose before the cover 

retainer bolts or nuts are completely removed. 

3. Carefully loosen, but do not remove, the cover retainer 

bolts or nuts. If used. loosen the large bolt in the center 

of the cover retainer. 

-+. Mark the body and cover retainer at corresponding 

poincs for reference and reassembly. 

5. Place a suitable spacer between the cover retainer and 

the body. Unless already equipped, insert a threaded 

stud through the center hole of the cover retainer and 

thread into the puller hole in the cover. 

6. Place a heavy washer over the stud to bridge the cover 

retainer hole and thread a nut onto the stud. Tighten 

the nut ( or the large center bolt) until the pressure-seal 

gasket and cover is loose and any pressure is relieved. 

7. Remove the cover retainer bolts or nuts and draw the 

cover retainer-cover assembly out of the body. An eye

bolt may be inserted in the threaded cover hole and 

the assembly lifted out with a chain hoist, if desired. 

In laying the parts aside for inspection, it is imperative 

that they be placed carefully on a bed of rags or other 

soft material to avoid marring any machined surface. 

8. Before disassembling the cover-cover retainer assembly, 

mark the cover and pressure-seal gasket at points ( other 

than sealing surfaces) corresponding to the previous 

mark on the cover-retainer ( see step 4). 

9. With a copper or brass drift pin, or a clean hardwood 

block, tap the gasket retainer segments to free them 

in the body retainer groove. (Note that they cannot be 

driven downward. in Type IV construction). 

IO. Remove the gasket retainer segments using two pieces 

of approximately 3/ 32 diameter wire bent 90° a half 

an inch from the end. Insert the bent end into the Ys" 

holes provided for this, removing each segment one at 

a time. 

11. Remove the piston by reaching down into the body bore 

and lifting out, being earful not to mar any sealing 

surfaces such as the body pressure-seal area or piston 

seating surface. Occasionally a vacuum may be formed 

by the cooling fluid in the pipeline below the valve. 

Until relieved, this vacuum will prevent removal of the 

piston. 

12. The bonnet end opening should be kept covered when

ever possible. 

Illustration No. 29 

PISTON LIFT CHECK VALVE 

WITH TYPE IV PRESSURE SEAL BONNET 

4.6.5-32 

-

-



-

-

-

REASSEEMBL V PROCEDURES 
FOR PRESSURE-SEAL VALVES 

Introduction 

The reassembly procedures in this manual are not as de
tailed as the disassembly instructions since, in many cases, 
just a reverse procedure is used. However, step by step in
structions are provided for each of the four bonnet types. 
In addition, the following general points should be con
sidered. 

1. The most important consideration in the reassembly of 
pressure-seal valves is cleanliness. All flaky scales should 
be removed with a wire brush, emery cloth, or acid 
solvent. Oil and grease should be removed from all 
parts with a suitable solvent to prevent any foreign mat
ter from collecting on sealing and seating surfaces. 

., Unless it is impossible to do so, use a new pressure-seal 
gasket when reassembling a bonnet which has been dis
assembled, whether it was leaking or not. 

3. When reassembling valve bonnets, always examine the 
stem packing and replace if necessary. 

4. Observe all of the reference marks or prick punch marks 
assigned during disassembly so that the original part 
relationships can be maintained. 

5. Reassemble stud nuts and cap screws using the torque 
values shown on page 5. 

6. When reassembling the bearings in the yoke assembly 
of non-revolving stem valves, use the following pro
cedure to obtain the proper bearing preload; 

Handwheel Operated Valves 

a. Close the valve hand tight. 

b. Impact the handwheel. 
1) Two men. one blow - for valves with spherical 

roller bearings. 
2) One man, one blow - for valves with tapered 

roller bearings. 
c. Tighten the handwheel bearing nut, using a tool to 

engage the two drive holes in the top or a strap 
wrench on the O.D. Use a reasonable length of bar 
>tc,ck. or ade4uate size strap wrench, so the nut is 
firmed up well. 

J. Tighten the set screws in the handwheel bearing nut 
against the yoke bushing. This completes the pre
loading of the lower bearing. 

e. If desired, the valve can now be closed tightly for 
a seat joint test. 

f. To preload the upper bearing, open the valve fully 
tc the bonnet backseat so it is hand tight. 

g. Repeat step b. 
h. Loosen the set screws in the handwheel bearing nut. 

1. Repeat step c. Attempt to line up the existing set 
screw holes in the handwheel bearing nut with those 
in the yoke bushing. This will duplicate the original 
factory preload. However, it is important that the 
preloading be performed as described above and if the 
holes cannot be lined up, new ones should be drilled 
and tapped. When drilling, be careful that no chips 
enter the yoke bushing - stem threads. 

j. Refasten the safety wire. 

Limitorque Motor Operated Valves 

This preloading procedure applies only to the yoke 
bearings ( on non-revolving stem valves) on valves using 
operators of the 'torque only' type. Valves using torque 
and thrust units do not have bearings (they are in the 
operator instead). For an explanation of the various 
operator types, refer to the section "Procedure for 
Removing Limitorque Operators from Valve Yokes," 
page 15. 

a. Turn the manual handwheel on the Limitorque opera
tor to apply 10 per cent of the handwheel torque re
quired to seat the valve against maximum pressure. 

b. Tighten the lock nut on the large bull gear of "XT" 
operators. For valves without "XT" operators, tight
en the yoke bushing nut so the keyways in the yoke 
bushing and the nut line up, and insert the key. This 
completes the preloading of the lower bearing. 

c. If desired, the valve can now be closed tightly for a 
seat joint test. 

d. To preload the upper bearing, open the valve fully 
to the bonnet backseat. 

e. Repeat step a. 
f. On "XT" operators, retighten the bull gear lock nut. 

For other operators, remove the key, retighten the 
yoke bushing nut and reinsert the key, as in b. 

g. On "XT" operators, bend the tabs on the lockwasher 
to fix the position of the nuts. For other operators, 
drive the rollpin into the yoke bushing nut to fix 
the position of the key. 

7. When threading a yoke bushing back onto the stem 
threads, particularly on non-revolving stem valves with 
heavy operators attached to the yoke assembly, use cau
tion in order not to damage the threads. Start the stem 
threads by rotating the handwheel and keeping the 
weight on the hoist. 

8. When reassembling handwheels with Impactogears, make 
certain that the pinion gear meshes properly with the 
large gear on the underside of the handwheel before 
tightening the bearing nut. After the bearing nut is 
properly tightened, in accordance with point 6 above, 
retighten the locking screws and install the safety wire. 

Type I Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return Valves) 
See Illustration No. 29, page 19. 

I. Insert the disk, disk-nut, stem assembly, or the disk
piston and stem, lowering carefully until they rest on 
the valve seat. Hold the stem centraily in the valve bore. 

2. Install a new pressure-seal gasket on the bonnet and 
lower this assembly carefully into the body until it rests 
on top of the stem back seat or disk-piston. 

3. Lower the yoke into position, rotating the stem as 
necessary to engage the yoke bushing threads. 

4. Turning the stem in a direction to open the valve, raise 
the bonnet and pressure-seal gasket up into contact 
with the yoke. 
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5. Install and tighten the yoke stud nuts using the torque 

values on page 5. 

6. Open valve to the backseat with the bonnet studs loose. 
Use the handwheel to backseat the valve-2 or 3 light taps. 
This will align the bonnet with the other parts. 

7. Install and tighten the bonnet stud nuts in accordance 
with the torque valves shown on page 5. All nuts 

mtl'it he tightened uniformly in a star pattern to avoid 
cocking the bonnet. 

'j_ Reassemble the operator to the valve using a procedure 

opposite the disassembly. 

Type I Pressure-Seal Bonnets - Piston Lift Check Valves 

See Illustration No. 22, page 21. 

I. Insert the disk-piston, lowering it carefully until it 
rests on the valve seat. 

, Reassemble the cover, pressure-seal gasket, and cover 

retainer, leaving the parts loose and using a new gasket. 

3. Lower the cover. gasket, and cover retainer assembly 
carefully into the valve. 

-+. 1 nstall and tighten the cover re winer stud nuts using 
the torque values on page 5. 

5. lnst:ill and tighten the cover stud nuts in accordance 
with the torque values shown on page 5. All nuts should 

be tightened uniformly in a star pattern to avoid cocking 
the cover. 

Type II Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Revolving Stems 

See Illustration No. 23, page 22. 

I. Insert the disk. disk-nut, stem assemblv, or the disk

piston and stem. lowering carefully until they rest on 
the valve seat. Hold the stem centrally in the valve bore. 

, Install a new pressure-seal gasket and the spacer ring 

on the bonnet. Lower· this assembly carefully into the 

body until it rests on top of the stem backseat or disk
piston. 

3. Insert the gasket retainer segments in the body groove. 

-+. Install the bonnet retainer screw thrust washer on the 
body. 

5. Lower the bonnet retainer ring over the stem. 

6. Lift the stem, pulling the bonnet. pressure-seal gasket, 

spacer ring assembly up to the gasket retainer segments. 

7. Screw the bonnet retainer ring on to the bonnet to the 

position marked in the disassembly. 

8. Tighten the bonnet retainer cap ;crews in accordance 

with the torque valves shown on page 5. All screws 
must be tightened uniformly in a star pattern to avoid 

cocking the bonnet. The stem can now be lowered to 
the closed position. 

9. Retrace disassembly steps 5, 4, 3, and 1 on page 22. 

10. Reassemble the operator to the valve using a procedure 
oppo,1te the disassembly. 

Type II Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Non-Revolving Stems 

See Illustration No. 24, page 23. 

I. Insert the disk. disk-nut, stem assembly, or the disk

piston and stem, lowering carefully until they rest on 
the Yalve seat. Hold the stem centrally in :he valve bore. 

1 lnst;:,ll a new pressure-seal gaskl"t and the spacer ring 

on 1he bonnet. Lower this assembly carefully into the 
body until it rests on top of the stem backseat or disk

piston. 

3. Insert the gasket retainer segments in the body groove. 

4. Install the bonnet retainer screw thrust washer on the 

body. 

5. Lower _the bonnet retainer ring over the stem. 

6. Lift the stem, pulling the bonnet, pressure-seal gasket, 

spacer ring assembly up to the gasket retainer segments. 

7. Screw the bonnet retainer ring on to the bonnet to the 

position marked in disassembly. 

8. Retighten the bonnet retainer cap screws in accordance 

with the. torque valves shown on page 5. All screws 

must be tightened uniformly in a star pattern to avoid 
cocking the bonnet. The stem can now be lowered to 

the closed position. 

9. Retrace disassembly steps 9, 7, 6, 5, 4, 3, and 2 on 

page 23. 

10. Reassemble the operator to the valve using a procedure 

opposite the disassembly. 

Type Ill Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See lllustration No. 25. page 24. 

1. Insert the disk. disk-nut, stem assembly, or the disk
piston and stem, lowering carefully until they rest on 

the valve seat. Hold the stem centrally in the valve bore. 

' Install a new pressure-seal gasket and spacer ring on the 

bonnet. Lower this assembly carefully into the body 

until it rests on top of the stem backseat or disk-piston. 

3. Insert the gasket retainer segments in the body groove. 

4. Lower the bonnet retainer over the stem. 

5. Lift the stem, pulling the bonnet, pressure-seal gasket, 

spacer ring assembly into contact with the gasket retainer 
segments. Assemble the bonnet retainer nuts on the 

bonnet studs. 

6. Tighten the bonnet retainer nuts in accordance with 
the torque values shown on page 5. All nuts must 

be tightened uniformly in a star pattern to avoid cocking 

the bonnet. The stem can now be lowered to a closed 

position. 

7. Retrace disassembly steps 9, 7, 6, 5, 4, 3, and 2 on 

page 24. 

8. Reassemble the operator to the valve using a procedure 

opposite the disassembly. 

Type Ill Pressure-Seal Bonnets - Piston Lift Check Valves 

See Ilustration No. 26, page 25. 

1. Insert the piston in the body, lowering carefully until 

it rests on the valve seat. 

, Install a new pressure-seal gasket and spacer ring on 

the cover and lower the assembly carefully into :he 

body until it rests on top of the piston. 

3. Insert the gasket retainer segments in the body groove. 

4. Install the cover retainer. 

5. Lift the cover, pressure-seal gasket. spacer ring assembly 

into contact with the gasket retainer segments. Install 

the cover stud nuts. 

6. Tighten the cover stud nuts in accordance with the 

torque values shown on page 5. All nuts should be 

tightened uniformly in a star pattern to avoid cocking 
the cover. 

7. Replace the cover retainer cover. 
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Type Ill Pressure-Seal Bonnets - Tilting Disk Check Valves 
See Illustration No. 27, page 26. 

I. Insert the Jisk through the cover end of the body and 
holJ it against the valve seat. 

, Checking the tags or parts, place the proper torsion 
spring in each hinge pin so the tang end enters the 
small hole in the bottom of the hinge pins. 

3. Observing the relative position of the parts as marked 
( disassembly step l 6d, page 26), insert the hinge pin 
and torsion spring through the body and into the disk. 
The other extended tang of the spring must slip into 
1he hole at the base of the hinge pin bearing hole in 
the Jisk. 

4. Install a new pressure-seal gasket on the hinge pin. 

5. Position the hinge pin retainer so the roll pin enters 
the hole in the hinge pin and the projecting diameter 
is against the pressure-seal gasket. The hinge pin retainer 
must be rotated about 20° in the direction of spring 
wind to line up with the holes for the cap screws. 

6. Tighten the retainer cap screws in 10 ft-lb increments 
to the torque value shown on page 5. 

7. Install a new pressure-seal bonnet gasket and spacer 
ring on the cover and lower the assembly carefully into 
the body until it rests on top of the disk. 

8. Insert the gasket retainer segments in the body groove. 

9. Install the cover retainer. 

10. Lift the cover, pressure-seal gasket, spacer ring assem
bly into contact with the gasket retainer segments. 
Install the cover stud nuts. 

11. Tighten the cover stud nuts in accordance with the 
torque values shown on page 5. All nuts must be 
tightened uniformly in a star pattern to avoid cocking 
the cover. 

12. Replace the cover retainer cover. 

Type IV Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See Ilustration No. 28, page 27. 

l. Insert the disk, disk-nut, stem assembly, or the disk
piston and stem, lowering carefully until they rest on the 
valve seat. Hold the stem centrally in the valve bore. 

2. Insert the gasket retainer segments in the body groove. 

3. Install a new pressure-seal gasket on the bonnet. Lower 
this assembly carefully into the body until it rests on 
the gasket retainer segments. 

4. If used, slip the spacer ring over the bonnet and down 
on to the pressure-seal gasket. 

5. Lower the bonnet retainer over the stem. 

6. Install the bonnet retainer cap screws in accordance 
with the torque values shown on page 5. All nuts must 
be tightened uniformly in a star pattern to avoid cocking 
the bonnet. 

7. Retrace disassembly steps 14, 12, 11, I 0, 9, 6, and 5 
on page 27. 

8. Reassemble the operator to the valve using a procedure 
opposite the disassembly. 

Type IV Pressure-Seal Bonnets - Piston Lift Check Valves 
See Illustration No. 29, page 28. 

I. Insert the piston in the body, lowering carefully until 
it rests on the valve seat. 

2. Insert the gasket retainer segments in the body groove. 

3. Install a new pressure-seal gasket on the bonnet. Lower 
this assembly carefully into the body until it rests on 
the gasket retainer segments. 

4. If used, slip the spacer ring over the bonnet and down 
on to the pressure-seal gasket. 

5. Install the bonnet retainer. 

6. Screw in the bonnet retainer cap screws m accordance 
with the torque values shown on page 5. All nuts must 
be tightened uniformly in a star pattern to avoid cocking 
the bonnet. 

7. Replace the large center bolt, inserting it through the 
cover retainer and threading it into the cover. 

SUPPLEMENTARY REPAIR INFORMATION 
In analyzing valve trouble in the field, it is important 
to consider the following factors: 

1. Size of the valve. 

2. Figure number of the valve. 

3. Type of service (water, oil, gas, superheated steam, 
etc.). 

4. Operating pressure and temperature. 

5. Direction of flow through stop valves (inlet pressure 
above the disk or below the disk). 

6. Rate of flow through the valve (lbs. per hour or 
gallons per minute). 

7. At what pressure, temperature or flow rate does the 
reported trouble occur. 

8. Pressure drop across the valve. 

INFORMATION REQUEST 
If the maintenance problem looks particularly difficult, 
it is suggested that you contact your local Rockwell
EJwarJ representative. He is familiar with these main
tenance instructions and has a variety of engineering data 
sheets. In all communications with your local represen-

tative concerning service Jifficulties. mention the valve 
size, figure number, registration number (if one is given) 
and as many of the eight conditions listed above as pos
sible. Some of this information is found on the nameplate 
fastened to the valve yoke. 

ORDERING PARTS 

All requests for replacement parts for cast steel valves 
should be forwarded to vour local Rockwell-Edward 
Sales Office for shipment from the Rockwell Manufac-

turing Plant, Raleigh, North Carolina. Specify shipment 
requirements ( Air Express, REA Express, etc.) 
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ATLANTA, GEORGIA 
(Doraville-30340) 
3500 McCall Place 
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CHICAGO, ILLINOIS 
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1-S-132 Summit Aver,ua 

620-8840 Area Code 312 

DALLAS,TEXAS75247 
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P.O. Box 47767 

631-1890 Area Code 214 

HOUSTON, TEXAS 77092 
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682-665 1 Area Code 713 

LIVINGSTON, NEW JERSEY 07039 
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533-0511 Area Code 201 
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P.O. Box 5100 
171 Scuth An.ita Drive, Suite 210 

978-6811 Area Code 714 

NEW ORLEANS, LOUISIANA 70119 
2609 Canal Street 
P.O. Box 19438 

822-2524 Area Code 504 

NEW YORK, NEW YORK 

CANADA 

ROCKWELL INTERNATIONAL 
OF CANADA LTD. 

MISSISSAUGA, ONTARIO L4Y 3Y3 
2345 Stanfield Road 

275-1942 Area Code 416 

CALGARY, ALBERTA T2H 2L9 
7710 Fifth Avenue, S.E. 

259-5360 Area Coda 403 . 
EUROPE, AFRICA AND MIDDLE EAST 

ROCKWELL INTERNATIONALS.A. 
FLOW CONTROL DIVISION 
430 Bath Road 
Slough, SLl 6BB England 
Cabla Address: ROCKFLOW SLOUGH 

For France: 
ROCKWELL VALVES S.A. 
56 rue des Acacias 
75017 Paris, France 
Telex: RVSAPAR 640 658 F 
Telephone: (1) 380.36.27 

FOR LATIN AMERICA AND FAR EAST 

(Sae LIVINGSTON, NEW JERSEY listing) 
ROCKWELL INTERNATIONAL 
FLOW CONTROL DIVISION 
400 N. Lexington Avenue 
Pittsburgh, Pa. 15208 

In New York, Call (212) 563-4055 

PHILADELPHIA, PENNSYLVANIA 
(Bala-Cynwyd-19004) 
211 Rock Hill Road 

e39-4850 Area Code 215 

PITTSBURGH, PENNSYLVANIA 15208 
390 N. Lexington Avenue 

247-3200 Area Code 412 

SAN FRANCISCO, CALIFORNIA 
(Corte Madera-94925) 
21 Tamai Vista Blvd. 
P.O. Box 689 

924-6767 Area Code 415 

TULSA, OKLAHOMA 74145 
4845 South Sheridan Road 
Suite510 
P.O. Box 45210 

622-0330 Area Code 918 

Cable Address: ROCKWL INT PGH 

RepreHntetlves Throughout The World 

'!' Rockwell International 

V-377 RI SM 5/80 PM 

Flow Control Division 
400 North Lexington Avenue 
Pittsburgh, Pennsylvania 15208 
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ROCKWELL EDWARD 
CAST STEEL BOLTED 
BONNET VALVES 
MAINTENANCE MANUAL 

INTRODUCTION CAST STEEL 
BOLTED BONNET 
This manual has been prepared to serve as a guide for the 
maintenance of Rockwell Edward bolted bonnet valve con
struction. It is designed to help you in obtaining the most 
satisfactory service from these valves. Although rigid metal
lurgical. radiographic, physical and visual inspection is 
the standard procedure for all Rockwell Edward products. 
it is inevitable that some valves, after a period of time, may 
occasionally require repair. When this happens, this manual 
will assist you so that your valve may be satisfactorily re
stored to good working condition with a minimum of time 
and expense. 

Before starting. it will be helpful to have some understand
ing of the valve's physical construction. The drawing on 
page 4 will give you some idea of how the valve is put to
gether. 

The next major section of this manual discusses the more 
common service problems and failures. It identifies the 
problem and explains the reasons for certain failures. The 
reason should be understood before work is actually 
started. 

Then the procedure to be follov,ed in making the repair 
is explained. This includes normal valve maintenance as 
well as major valve repair. Field repair equipment, avail
able from Rockwell, is described and illustrated. Valve 
lubrication and welding rod recommendations are also 
made. These procedures are adequate for almost any valve 
repair or maintenance problem that may arise in the field. 

The next major section describes the disassembly pro
cedures for the various valve components. 

It is very important that the Introduction and the para
graphs titled "First Determine the Area of Failure" be 
read and understood before any disassembly work is be
gun. Several procedures are described, depending upon 
the area of failure. Considerable time can often be saved 
by first selecting the.proper disassembly procedure. 

The last major section explains how the various valve 
constructions are to be reassembled. Information on how 
to contact Rockwell for additional advice, if required, and 
how to order parts is included. 

FIGURE NUMBERS OF ROCKWELL 
EDWARD SOL TED BONNET VALVES 
DESCRIBED IN THIS MANUAL 
302 
302Y 
303 
303Y 
318 
318Y 
319 
319Y 
328 
328Y 
329 

329Y 
390 
390Y 
391 
391Y 
392 
392Y 
393 
393Y 
604 
604Y 

605 
605Y 
618 
618Y 
619 
619Y 
690 
690Y 
691 
691Y 
1441 

1441Y 
1443 
1443Y 
1641 
1641Y 
1643 
1643Y 
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SERVICE PROBLEMS 

PACKING CHAMBER LEAK 
Where moisture appears or actual dripping occurs at the 
packing chamber around the stem, gland or gland flange, 
which cannot be eliminated by re-torquing the gland bolt 
nuts, the following points should be considered. 
1. The packing may have become hard. Replace the pack

ing. 
2. Gland travel has been fully taken up. Install additional 

packing. 
3. The wrong packing is being used. See packing recom

mendations shown on this page. 
4. A stem should be replaced when it has become deeply 

scratched, burred, or otherwise mutilated from careless 
handling, or where the stem has worn, tapered or has 
been bent. 

5. The gaps in the rings of split packing have not been 
staggered around the stem. They should be inserted as 
shown below under packing recommendations. 

6. The packing gland may be binding against the packing 
chamber or stem and does not compress the packing 
properly. Make certain the gland fits the packing 
chamber and is tightened down equally on each side. 

PACKING RECOMMENDATIONS 
Packing for the upper and lower rings on standard valves 
is made up of molded rings of graphited asbestos with an 
asbestos yarn jacket reinforced with monel wire. Packing 
for the middle rings is composed of molded rings of graph
ited asbestos with a Neoprene cement binder. Both types 
are treated with a thin coating of paraffin to prevent water 
absorption. All are split rings and can be installed without 
disassembly of the valve. · 

The valve stem should be thoroughly cleaned before in
stalling new packing to insure the best possible seal. In
stall each new packing ring separately, pushing each one 
to the bottom of the chamber. Make certain the lap joints 
of each consecutive ring are staggered 120 degrees so the 
lap of the fourth ring is in the same position as the first. 
When the chamber is filled, tighten the gland down solidly. 
This should make room for insertion of one or two more 
rings. 

The following procedure is recommended: 
1. After the packing has been properly installed. the gland 

nuts should be evenly tightened to the torque shown 
below. 

NOMINAL VALVE SIZE, Inches 

Pressure I 300 2112 3 4 5 6 8 10 12 

Class I 600 - 2½ 3 4 5 6 - -
Nut Torq!.le, Ft. Lbs. 20 20 20 35 45 50 75 110 

2. After approximately one hour, step number one should 
be repeated. This is because the initial tightening of the 
gland nuts may cause only the top three or four rings of 
packing to compress to the necessary level. The waiting 
period allows the compression to be distributed through 
the lower rings. 

3. Should leaking occur, step number two must be re
peated. If the leaking continues, the applicable torque 
can be increased by twenty-five per cent of the recom
mended value. 

Caution should be taken not to exceed the recommended 
torque values because: 
1. When soft packing is used, it could be extruded through 

the packing chamber. 



2. When standard packing is used, over compression can 
make the packing harden and therefore not properly 
seal. 

3. The packing may act like a 'brake' on the stem, causing. 
friction and making operation of the valve difficult or im• 
possible. 

BONNET GASKET LEAK 
A torque wrench should be used for tightening the bonnet 
or cover retainer studs or cap screws which are used to 
preload the soft iron gasket. 
The following procedure is recommended: 
1. Guard against leakage by having these bolts tight at all 

times. 
2. With line pressure in the valve, all nuts or capscrews 

should be tightened to the torque shown below. 

Bolt Diameter, Inches ½ 9,,. 51a '.1/4 7/a 11/a 1 ¼ 

Nut Torque, Ft. Lbs. 45 68 90 150 240 370 585 750 

An average man on a 12-inch wrench can develop about 
100 ft. lb. of torque. Therefore, if a torque wrench is not 
available, use the following wrench-bolt combinations: 

TYPICAL 

Bolt Diameter, Inches ½ '½, 5/a ¾ 1/a 1 11/a 1 ¼ 

Wrench Sizes, Inches 6 9 12 18 24 36 36 36 

Should the leak fail to stop after tightening, it must be con
cluded that there is an imperfect seal, and the valve will 
have to be opened for examination. Such a leak may result 
from either of the following causes: 

1. Incomplete Seal Between Bonnet and Gasket Or Body 
and Gasket. An incomplete seal around the gasket seat
ing surfaces may be caused by corrosion, dirt, chips, or 
other foreign matter on the mating surfaces. An incom
plete seal may be caused by surface imperfections in the 
body or bonnet surfaces in the form of pin holes, ex
tended cracks, or indentations where the metal has 
failed sometime after valve installation and use. Such 
imperfections may be surface indications of deeper flaws 
in the body casting which may cause a by-pass around 
the gasket. 

2. Leakage at the Gasket. The possibility of a leak through 
the gasket itself, while more remote, should still be con
sidered. This may not be the result of external flaws on 
the sealing surfaces of the gasket. 
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SEAT AND DISK JOINT LEAK 
A leak existing between the seat and disk of a closed valve 
might be indicated by one of the following: a definite pres
sure loss in the high-pressure side of the valve; continued 
flow through an inspection drain on the low-pressure side; 
or, in- hot water or steam lines, a downstream pipe that 
remains hot beyond the usual length of time and conduc
tivity range. 

Such a leak may be the result of a distorted seat caused 
by uneven welding and stress relieving temperatures that 
were present in the body when mounting the valve in the 
pipe line. It may also develop because of the operator's 
failure to close the valve tightly. An increased velocity is 
imparted to a flow forced through a very small opening. 
This increased velocity subsequently gives rise to the 
"cutting" of both disk and seat, particularly by particles of 
I ine scale or rust in suspension or normal solids in solution; 
or, in spite of the fact that the stellited hard facing material 
on the seat and disk is corrosion and erosion resistant, 
grooves, pit marks, or other surface irregularities may be 
formed on the seat and disk joint surfaces when the disk is 
closed against a foreign body on the seat. This sometimes 
occurs during the initial start up of a piping system. 

Leakage of steam through a valve which is badly steam 
cut has a whistling or sonorous sound. If the valve is only 
slightly steam cut, however, leakage is identified by sub
dued gurgling or weakly popping sounds. These sounds 
can be heard through a stethoscope or by placing one end 
of a stick against the valve body while holding the other end 
between the teeth, with hands over the ears. 

BODY WALL LEAK 
This is a visual leak through the body wall, we:C!ing end or 
end flanges and may be the result of a shrink cavity or other 
void in the casting. If small at first, such a leak may go un
noticed for a time, particularly if the valve is heavily insu
lated and the pipe line at that point is sufficiently warm to 
keep the insulation dry enough to escape notice. 

OBJECTIONABLE VIBRATION, NOISE 
OR EXCESSIVE PRESSURE DROP 
Excessive vibration noise or humming coming from within a 
stop-check (non-return) or check valve indicates the possi
bility that the disk-piston assembly is wedged inside the 
body. Such sticking may be caused by uneven body guide 
rib wear on the downstream side induced by oversizing the 
valve, or by corrosion, by flakes of line scale, or by particles 
of weld spatter that may have entered the valve during con
struction of the piping, and which later washed up into the 
piston bearing area of the body I.D. 

The stem should normally be fully open but not in the 
backseated position in order that the disk-piston can lift the 
full amount. When the disk is not touching the bottom of the 
stem or the bottom stop lugs on the bonnet (due to a 
wedged disk-piston or insufficient flow, for example), then 
the disk assembly is free to move laterally within the body. 
This motion in most cases causes a slight vibration which 
can be felt through the body, bonnet and handwheel. 
Screwing the stem down slowly to contact the disk first in
creases the intensity of vibration to the hand and to the ear, 
but further downward movement of the stem builds up suffi
cient contact presst.:re and eliminates the vibration. This 
also tends to dislodge any foreign particles which may have 
been the initial cause for disk-piston wedging. 

The position of the stem, where vibration ceased, should 
be noted and any increase in pressure drop indicated on 
available gages, recorded. It may be that when the stem is 
screwed back to the full open position, the disk will again 

remain in a floating position which could indicate oversiz
ing of the valve for the flow conditions. It is always recom
mended that check valve size selection be governed by flow 
conditions rather than by adjacent piping. Oversizing in
duces vibration or noise and causes excessive, uneven 
guide rib wear giving rise to greater disk-piston assembly 
clearance on one side of the body. 

Another way to dislodge a wedged piston is to use other 
valves in the line. If possible, vary the rate of flow through a 
noisy check valve sharply enough (in a short period of time) 
to dislodge the piston from its wedged position. 

LUBRICATION 
In order to obtain full service life, valves require periodic 
lubrication of the bearings and stem threads, as does any 
rotating machinery. 

On valves where the stem bushing and bearings are in 
the motor operator, the bearings are lubricated by the op
erator lube supply, which should be maintained at the rec
ommended level. (See illustration No. 6, page 10.) 

Stem threads also require periodic replenishment of the 
lubricant. Exposed threads should be wiped clean of old 
grease and accumulated dirt and fresh lubricant applied. 
This is most effectively done with the valve in the closed 
position. 

For valves that see frequent operation, the lubricant 
should be replenished on bearings and stem threads every 
three months. If extreme service conditions dictate, the 
plant operating engineer should establish a more frequent 
re-lube schedule. 

For valves that are operated infrequently, relubrication at 
least once a year is recommended. The recommended 
lubricant for stem threads is Rykon EP #2, manufactured 
by The American Oil Company. This is an extreme pressure, 
extreme temperature lubricant of high quality. 

REPAIR PROCEDURES 
BODY BORE GUIDE RIB REPAIR 
Where more than one guide rib is involved, each rib should 
be preheated and welded before proceeding to the next. 
1. Prior to any cutting or welding operations being per

formed on the valve, it is necessary that adequate seat 
joint protection be provided and some means of ins_ur
ance against getting chips, weld spatter or other foreign 
matter into the pipe line if the valve is permanently 
mounted. A thick bed of asbestos paper placed over the 
seat and cemented in place will furnish adequate pro
tection. 

2. Chip out the defective area in the body, being careful to 
remove the affected portion to its end, inside the casting, 
and to thoroughly clean it away. 

3. With a small hand grinder, grind the chipped area 
smooth. 

4. Heat the body area adjacent to the guide rib to 200 de
grees Fahrenheit. This can be done locally with an oxy
acetylene torch. 

5. Select the proper welding rod to suit the body material 
(Va" maximum size rod is recommended here). See page 
7. Because of slag conditions and easy maneuverability, 
class 7010 rods are recommended. 

If stainless steel inlay is desired on the guide ribs, use 
either 18-8 stainless steel rod, Harstain 18-8, Stainlend 
"K" 18-8, Stainweld 18-8 or equivalent. 

6. The welding should be started at the bottom so as to 
create a small shelf, and then proceeded up the guide rib. 
Lay the weld in thin, even layers, peening each layer 
before proceeding with the next, and being careful to 
maintain a temperature of 200 degrees Fahrenheit in the 
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area being repaired. Peening the bead actua1ly stretches 
it and counteracts its tendency to contract and shrink 
as it cools. The last layer of weld must overlap onto the 
sound metal to insure a weld without an undercut at the 
edges. The overlapping should be done along this edge 
by using a welding rod of 1/a .. maximum diameter. The last 
fayer should bring the height of the welded area up to 
1115·· above the original surface, as checked with a 
straight edge along the body bore. 

For this type of weld repair, it is recommended that 
the la~t layer be pounded while still hot with the flat face 
of a hammer. Thermal stress relieving is not recom
mended. 

7. With a hand grinder, rough grind the welded surface to 
within about .010" of the finished surface. The edges of 
the guide ribs should be rounded off smooth. Check the 
progress of the rough grinding by using a straight edge 
and feeler gages. As the bonnet bore and guide rib ap
proach alignment a light can be placed on one side of 
the straight edge and the high spots in the guide rib ob
served on the other. Where a check valve or stop-check 
(non-return) body is being repaired, the progress of the 
finishing cuts can also be measured by slipping some 
long pieces of shim stock between the I.D. of the body 
guide ribs and the O.D. of the disk-piston assembly, 
which has been placed centrally in position on the seat 
joint. A shim should pass around the disk at all three 
guide ribs with equal clearance. The disk-piston assem
bly should also be moved up and down to make sure 
that it is free. 

It is recommended that where guide rib repairs have 
been made. the seat and disk joint be checked for dis
tortion and relapped, if necessary. 

SEAT AND DISK REPAIRS 
A valve seat joint will require repairing in any instance 
where the seating surface permits a leak because it has 
been altered from the original state in which it was shipped 
from the factory; where corrosion has set in to cause pit 
marks on the seating surfaces of either the body or disk; 
where the seat has become distorted because of an ab
normal heating condition; or, where a groove has been 
formed on the seat or disk by closing the valve against a 
foreign body. Verification of such a faulty condition may 
be obtained by a seat blueing test or by careful visual ex
amination. 

The stellited seats in these bolted bonnet valves are not 
easily scored, but where reconditioning is necessary, the 
fellowing points should be observed: 

Where an indention or pit marks on the valve seat joint 
are deep (.010 or greater), a cast iron lap with suitable 
lapping compound will speed up repair. The cast iron lap 
should be closely guided in the body bore during the lap
ping. 

Lap first with the cast iron lap and finish with the valve 
disk, which has been reground or relapped, if necessary. 
For initial lapping, use Clover compound "A." Norton 320 
mixed with olive oil or sperm oil to a molasses consistency 
is recommended for finish lapping. For rough lapping, 
Carborundum H20 coarse is recommended, 

In the lapping operation, lap against the seat with a small 
quantity of the lapping compound placed between the 
mating surfaces. It is important that not too much pressure 
be applied on the lap or disk against the seat. With the 
lapping compound in place between the mating surface, 
the lap or disk should be reciprocally rotated as far as arm 
movements will permit while standing in one position: the 
strokes should be light, and the lap or disk should be lifted 
frequently and turned to a new position circularly around 
the valve body so that lapping will be rotated over a new 
area. To make certain the pressure strokes are light, it is 

necessary on large valves to suspend the disk and stem 
assembly from a coil spring in such a manner as to allow 
the disk to bear, but lightly, against the seat. See Fig. A 
page 8. 

For smaller size valves, a driving handle can be easily 
made of ¼" diameter wire bent as per Fig. 8. These small 
assemblies, being much lighter, do not require a support
ing spring. Stellited seating faces are hard and lapping 
time is variable, depending on the extent of flaws on the 
surface and the position of the valve in the line. If a seat 
requires machining prior to lapping, portable boring ma
chines are available from Rockwell. 

The disk of stop valves will also require refinishing. 
When the only defects that can be found on the disk-stem 
assembly occur on the seating surface, it becomes very 
convenient to push the stem into a lathe spindle and chuck 
on the disk nut diameter without taking the assembly apart. 
(However, if the stem is too large to fit through the lathe 
spindle, it will have to be ta~en apart as described in the 
following paragraph.) Hold the disk using a four jaw 
chuck so that the large O.D. and seatirig surface run true. 
Grind the seating surface using a tool post grinder. Just go 
deep enough to clean the surface. Polish the seating sur
face with fine emery cloth. 

If when checking the disk stem assembly, it is found 
that the assembly is tight or does not swivel freely, it will 
be necessary to disassemble. 

The lock key weld and locking ke~, can be drilled out. After 
the key has been removed. the disk nut will readily un
screw. Repair any damaged surfaces on the stem, disk 
nut, stem collars or disk. Then proceed to repair the disk 
seating surface as described above. When finishing the 
disk in this manner, it will not be necessary to lap it to the 
seat. 

BODY WALL REPAIR, WELDING AND 
FLANGED END VALVES 
The four basic steps in repairing a casting defect in these 
areas are: (1) cut out to the sound metal, (2) pre-heat. 
(3) weld, and (4) stress relieve. The steps are simple, but 
many exceptions are encountered in working on valves 
which are operating in the field. Defects in these areas may 
be inspected in a variety of ways. Radiography and Mag
naflux are two standard methods. Etching with acid is 
sometimes effective. Castings which have been in water 
service and may contain water in the defect can be heated 
to show porosity. 

This is very advantageous in determining the source of a 
leak as well as its exit point. Cutting may be done by chip
ping, grinding or flame gouging. Generally speaking, the 
amount of metal removed should be held to a minimum so 
as to avoid distortion upon subsequent welding. For exam
ple, small pinhole leaks in a casting wall 1 ½" thick may 
often be effectively welded by cutting down only :14" deep 
at the inlet and outlet of the leak. 

Preheating to 400°F is called for in most piping fabrica
tion. However, in finished valve repair there may be weld 
locations wherein the preheat would do more harm than 
good. For example, in building up worn guide ribs the pre
heat may detract from the welder's efficiency without mak
ing a corresponding metallurgical gain. Here, keep the 
heat down to 200'F. 

The welding rod should generally match the valve body 
analysis. See page 7. However, many individual consider
ations such as welding position and rod availability will 
influence the choice. 

Stress relieving is also generally recommended for pip
ing fabrication. Again, it is not always practical in field 
valve casting repair. Heating which will distort the valve 
m3y do in eparable harm. Stress relieving is unnecessary 
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for very small welds and a heavy peening is sufficient. 

Where any work involving great heat has been done 

near the stellited seat joint, it is best to check the concen

tricity of the seat by blueing with the disk. Should the 

joint be out of round, it will be necessary to relap follow

ing the instructions previously given under "Seat and Disk 
Repairs," page 6. 

VALVE COMPONENT REPAIR
DISK-PISTON ASSEMBLY REPAIRS 
It is possible that the bearing surfaces on the O.D. of the 

disk-piston assembly and I.D. of the body can become 

scored deeply enough to cause a binding or wedging of 

the piston assembly in a full, or partially open or closed 

position. Such scores and resulting burrs may be caused 

by particles of weld spatter, flakes of hard line scale or 

other foreign matter which has inadvertently gotten into the 

line. Upon disassemb,y, any body and disk-piston assem

bly burrs must be removed with emery cloth, and the bear

ing surfaces otherwise made smooth and clean again. 

Where the burrs on the piston are very large, it may be 

more convenient to chuck the assembly in an engine lathe 

and file them off. 

GASKET SEAL AREA REPAIR 
Where foreign matter of any sort is responsible for a gas
ket seal leak on the sealing surface of the bonnet, it is, very 

TABLE 1-CLASSIFICATION OF 
WELD DEPOSIT MATERIAL 

Type of 
P-Number Material Covered Weld Deposit 

P-1 Carbon steels such as: 
A216. Grades WCA and WCB; Carbon steel 
A352, Grades LCB; 
A27, all Grades 

P-3 Steels with less than ¼ per cent 
Chromium and total alloy less 
than 2 per cent such as: Carbon-Molybdenum 

A217, Grade WCI; 
A352, Grade LC I 

P-4 Steels with Chromium 1/i to 2 per Chromium-Molybdenum 
cent and alloy steels with total ( \'1 to 2 per cent 
alloy less than 2% per cent such as: Chromium) 
A2I7, Grades WC4; WC5. and WC6 

A352, Grade LC2 Nickel-Molybdenum 

P-5 Total alloy content less than 10 Chromium-Molybdenum 
per cent such as: (2 to 10 per cent) 

A217. Grades WC9. CS, and Cl 2. 

P-5A Total alloy content less than 6 
per cent such as: 
Ai48; 
A352, Grades LC3 

P-6 High alloy steel martensitic. such as: 
A351, Grade CA-I5 High alloy martensitic 

Chromium-Nickel 
containing more than 

High alloy steel austenitic, such as: 1 per cent ferrite 
A351. Grades CF-8, CF-SM, CF-SC, 

Chromium-Nickel 
CH-20, and CK-20 fully austenitic 

Austen1tic Manganese 

likely that it has caused an impression in the same sealing 

surface which must be removed completely before reas
sembling. This can be done by taking a shaving or skin cut 

on the sealing surface. In so doing, it is mandatory that the 

work be chucked concentric and square to all existing di

ameters and surfaces. 

WELDING ROD 
RECOMMENDATIONS 

ROD RECOMMENDATION 
MATERIAL TO BE WELDED AWS-ASTM CLAss· 

Carbon Steel ASTM-A233 
1. ASTM-A216-Grade WCB 
2. ASTM-A105-Grade II E7018 

Carbon-Molybdenum Steel ASTM-A316 
1. ASTM-A217-Grade WCI E 7018-A1 

Chromium-Molybdenum Steel ASTM-A316 
1. ASTM-A217-Grade WC6 
2. ASTM-A182-Grade F11 E 8018-B2 

Chromium-Molybdenum Steel ASTM-A316 
1. ASTM-A217-Grade WC9 
2. ASTM-A182-Grade F22 E 9018-B3 

18-8 Mo Stainless Steel ASTM-A298 
1. ASTM-A351-Grade CF8M E 316-15 

or 
2. AISI-Type 316 E 316-16 

*Weld metal deposit chemistry and procedures should conform to the require~ 

ments of ASTM 488 (see Table I, below, this manual), and Section IX of the 

Boiler Coda. 

Weld Deposit Analysis 

Chro- Molyb- Nickel Manga- Silicon 
Electrode Coatings 

mium denum nese 

1.25 0,50 - - - max• maxt 

0.50 0.40 to 1.25 0.50 
max 0.65 - max• maxt 

F-1 F-2b F-3b F-4b 
XX20 XXI2 XXIO XX15 

0.50 to 0.40 to - 1.00 1.00 XX24 XXl3 XXII XX16 
2.00 0.65 max max XX27 XXI4 XX18 

XX28 
0.30 to 1.50 to 1.00 1.00 XX30 

- LOO 3.75 max max 

2.0 to 0.4 to - 1.00 2.00 
10.0 1.5 max max 

To provide comparable mechanical properties 
of the base metal 

11.00 to 0.70 - 2.00 1.00 
F-4b 

15.00 max max max 
XX15 
XX16 

AISI Types 302, 304, 308, 309, 316, 317, 318, 347, F-5 
XXI6 

348, 309 Mo, 309 Cb XX15 

AISI Types 310, 310Cb, 310 Mo, 330 

--:-Grades p., and P-3 where qual1f1cat1on under the ASME Boller a110 Pressure Vessel 1..,0de 1s not required, the following liritts may .,e used: 

P-1 P-2 
Manganese, max, per cent . 1.25 1.50 

Silicon, max, per cent . . . . . . . . . . . . . . . . . . . 0.60 0.60 

)iPer1ormancoa qualif1cat1on ol a welder under any "F" numb~r up to and including F-4 shall quallfy a welder for all lower "F" numbers. 

•with permission of ASME, From Section IX, 8otler and Prt~Ssure Vessel Cod&. 

4.6-.5-43 

I 



FIELD REPAIR 
EQUIPMENT 
Available from Rockwell are some basic tools for repairing 
valves in the field. This equipment was developed for cus
tomer use on a rental basis. Of course, an emphasis has 
been placed on large valve repairs where economics jus
tify extensive repairs in the field rather than removing the 
valve from the pipe line for return to the factory. Contact 
your local Rockwell Edward sales representative for more 
information. A list of this equipment follows: 
1. Lapping equipment. See Figs. A and 8. 

2. Self-centering lap guide fixtures for lapping valve seats 
in valves 8" and up. See Fig. C. This fixture can be used 
when the valve is installed in any position, and is sug
gested in place of (1) above, when the stem is horizontal 
or mounted down. 

3. Sunnen Portable Hone for honing bores from 4" to 14 ½" 
diameter. (Not illustrated) 

4. Van Norman portable boring machine for reboring 
valves in the field. Grinding attachments are also avail
able for some sizes for grinding seat joints. (Not illus
trated) 

5. Air driven portable boring machine for reboring guide 
ribs and seats of valve bodies in the line. (Not illustrated) 

LAPPING EQUIPMENT 
FIG. C 

FIG.B 

STEEL PILOT 
PLATE 

DISK DRIVER FOR 
LAPPING LARGE VALVES 

DISK DRIVER FOR 
LAPPfNG SMALL VALVES 

SEAT AND DISK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 
DOWN OR HORIZONTAL 

ILLUSTRATION NO. 2 

DISASSEMBLY PROCEDURES 
FOR BOLTED BONNET VALVES 
INTRODUCTION 
Step-by-step disassembly procedures are described for all 
types of Rockwell Edward bolted bonnet valves, including 
those with manual and motor operators. It is important that 
the following paragraphs be read and understood before 
any specific disassembly work is started. 

FIRST DETERMINE THE AREA 
OF FAILURE 
Failures or maintenance problems, for other than check 
valves, can be divided into two major areas. The area in
volved will affect the disassembly procedure to be fol
lowed. These areas, in genera!, are: 

,:, · J ::t:ti • LIP 

The Impactor Handwheel or Handle, or the Limitorque 
Operator. 

The valve internals, including the bonnet, body, stem, 
disk, disk-nut, gland and seats. 

IF FAILURE IS INDICATED IN AREA 1, 
Refer to the applicable section "Disassembly Procedures 
for Impactor Handwheels," page 9, or "Procedures for Re
moving Electric Operators from Valve Bonnets," page 9. 

IF FAILURE IS INDICATED IN AREA 2, 
Two methods are available. In Method 1, the operator and 
bonnet assembly may be removed from the valve body as 
a unit. This requires less time but requires adequate clear
ance area above the valve. The second method is to first 
remove the operator from the bonnet, and then the bonnet 
from the body, in separate steps. 

For Method 1, leave the valve operator mounted on the 
bonnet and follow instructions for "Disassembly Pro
cedures For Valve Parts," page 11. 

For Method 2, first remove the operator by following the 
applicable section, "Disassembly Procedure for Impactor 
Handwheels," page 9, or "Procedures for Removing Elec
tric Operators from Valve Bonnets," page 9. Then proceed 
to the section, "Disassembly Procedures for Valve Parts,"' 
page 11. 

If failures are indicated in any combination of Areas 1 & 
2, then each of the respective procedures must be fol
lowed. For check valves without stems or operators, simply 
use the proper section under "Disassembly Procedures for 
Valve Parts," page 11. 
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As a general reminder, make sure all pressure is re
moved from valves, both upstream and downstream, 
before any disassembly work is started. An exception 
to this is valves requiring service only on the operator 
(Area 1) where the valve can remain in service. 

1. For service in Area 1. 
a. If pressure is to be maintained in the valve, fully 

close the valve or backseat in full open position. 
On electric operated valves with non-revolving 
stems, the valve must be backseated in the full 
open position only. 

b. If no pressure is to be maintained in the valve, 
close the valve fully and open approximately 1/a ". 

2. For service in Area 2. 
Close the valve fully and open approximately 1/a". 
Service Area 2 only without pressure in the valve. 

DISASSEMBL V PROCEDURES 
FOR IMPACTOR 
HANDWHEELS ~,!j ... ;] .... =t .. ll ... 1 
Rockwell Edward valves use several designs of lmpactor 
handles or handwheels, depending upon the valve size 
and pressure class. 

Handwheels can be removed while the valve is pressur
ized. If under pressure, the valve should either be fully 
closed or backseated in the full open position. 

All of the following handwheel disassembly procedures 
are arranged in accordance with the general comments 
on page 8. Study these comments carefully before begin
ning disassembly. 

IMPACTOR HANDLES 
AND HANDWHEELS 
Not illustrated, but of similar construction to Illustration 
No. 4. are Impactor handles. The following instructions 
apply, in general, to all. 
1. Remove the handwheel locknut, which is the uppermost 

part on the top of the valve stem. On some designs, it is 
a friction device and is merely unscrewed. On others, a 
roll pin must first be driven out. On another design, a 
small lock screw must be unscrewed. 

2. Mark the relative position of the handwheel and cross
arm so the original relationship can be restored when re
assembling. If this is not done, the handwheel could be 
reassembled 180' out of the original position. 

3. Lift the handwheel off the valve, using a suitable capacity 
chain hoist for large handwheels. If the stem of the valve 
is mounted vertically, position the hoist directly above 
the handwheel. Otherwise, the hoist should be posi
tioned slightly away from the handwheel in line with the 
stem. 

4. Crossarm Removal: For all valves, the crossarm can be 
removed by tapping lightly with a hammer on the under
side and lifting off. 

ROLL PIN HANDWHEELLOCKNUT 

ILLUSTRATION NO. 3 
Impactor Handwheel with Crossarm 

ILLUSTRATION N0.4 
Impactor Handwheel with Adapter 

PROCEDURES FOR 
REMOVING ELECTRIC 
OPERATORS FROM VALVE 
BONNETS 
Rockwell Edward Bolted Bonnet valves use various types 
of electric operators, depending upon the size and pres
sure class, which determine the torque requirements, 
whether the stem is revolving or non-revolving and 
whether the valve takes the stem thrust (torque only unit) 
or the operator takes the stem thrust (torque and thrust 
unit). The procedures below describe the removal of these 
various types from the valve bonnet. Also included are 
complete instructions for resetting the limit switches. Dis
assembly procedures for the electric operators themselves 
are not included and appropriate instructions should be 
obtained before starting. Consult the operator manufacturer. 

The operator can be removed while the valve is pres
surized, but caution must be observed to make certain that 
the valve is first in the backseated or fully open position 
before removing units from valves with non-revolving 
stems. See "Caution," page 9. 

All of tho following disassembly procedures are arranged 
in accordance with the general comments on page 8. 
Study these pages carefully before beginning. 

Determine first whether the valve stem is revolving or 
non-revolving. 
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REVOLVING STEM VALVES 
On revolving stem valves the operator drive nut is con
nected to the stem through a key. See Illustration No. 5. 
1. Disconnect the electrical wiring to the operator. 
2. Position a sling on the motor operator and attach a chain 

hoist of suitable capacity to the sling. 
3. Remove the nuts or capscrews from the underside of the 

operator flange. 
4. Lift the operator up and completely off the stem and stem 

key. 
5. Position the operator away to a clean area for further 

disassembly. if required. 

ILLUSTRATION NO. 5 
Electric Operator used on Revolving 

Stem Valves 

NON-REVOLVING STEM VALVES 
On non-revolving stem valves, the operator drive nut is 
tr,readed to the stem. See Illustration No. 6. 
1. Disconnect the electrical wiring to the operator. 
2. Make certain the packing gland nuts are tight. 
3. Position a chain hoist of suitable capacity so the oper

ator is supported in such a manner that the handwheel 
can still be rotated. If the valve is installed with its stem 
other than vertical, the hoist should be positioned 
slightly away from the handwheel in line with the stem. 

4. Remove the nuts or capscrews from the underside of the 
operator flange. 

5. Turn the operator handwheel in a direction to close the 
valve, thus unscrewing the operator from the stem. Try 
to keep the weight on the hoist as the handwheel is 
turned to prevent damage to the stem threads. 

6. With the hoist, lift the operator clear of the stem and 
place down on a clean area for further disassembly, if 
required. 

ILLUSTRATION NO. 6 
Electric Operator used on Non-Revolving Stem Valves 

ELECTRIC OPERATOR 
LIMIT SWITCH AND 
TORQUE SWITCH SETTING 
PROCEDURES 
The following procedures a;e intended as a general guide 
for setting limit and torque switches on electric operators. 
For specific instructions, refer to the appropriate operator 
instruction manual or consult the operator manufacturer. 

Geared Limit Switch 
When mounting or re-mounting an electric operator, the 
geared limit switch must be reset as follows: 
1. Make certain the electric current is off. 
2. Open valve by hand until the stem strikes the backseat. 
3. Mark the stem and rec lose approximately 1/a" to allow 

for coast of the moving parts. 
4. With the valve in this position, set the opening limit 

switch as outlined in the operator instruction manual. 
5. Connect the electric current and check this setting as 

follows: 
a. Run the valve to mid-position by hand. 
b. Press the "open" pushbutton-make sure the valve is 

moving in the "open" direction. 
c. Allow the limit switch to stop the motor. 
d. After the motor has stopped, turn the valve by hand to 

make certain there is sufficient clearance between the 
position at which the valve stem comes to rest and 
the valve backseat. 

6. To set the position for operation of the indicating light, 
make sure the torque switch is properly wired into the 
closing circuit and run the valve to the closed position. 
Back the valve off the seat to the desired position and 
set the "closed" light using the procedure-outlined by 
the operator manufacturer. 
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Torque Switch 
The torque switch is set during factory assembly to seat the 
valve against the specified unbalanced pressure and to 
protect the backseat from excessive forces in the opening 
direction. Should it become necessary to change the 
torque switch setting for any reason, the local Rockwell 
representative should be contacted for instructions. 

DISASSEMBLY PROCEDURES 
FOR VALVE PARTS .AREA2 
(For a definition of Area 2, see page 8.) 

(See Illustration No. 1, page 4, for an explanation of valve 
parts nomenclature.) 

Step-by-step disassembly procedures are described be
low. The procedures include disassembly instructions for 
stop, stop-check (non-return), and piston lift check valves. 
The applicable instructions should be read thoroughly be
fore the start of disassembly. 

All of the following bonnet disassembly procedures are 
arranged in accordance with the general comments on 
page 8. Study these pages carefully before beginning. 

STOP AND STOP-CHECK 
(NON-RETURN) VALVES 
See Illustration No. 1, page 4. 
1. Loosen the packing gland bolt nuts and tap the gland 

which should relieve any pressure which might be 
trapped in the valve. This is important. 

2. Carefully remove the bonnet stud nuts or capscrews. 
3. Remove the packing gland bolt nuts. 
4. Use a chain hoist in line with the stem to lift the stem

bonnet assembly out of the body. During this process, 
mark the body, bonnet, and gasket at corresponding 
points (other than sealing surfaces) so that their relative 
position can be duplicated in reassembly. In laying the 
parts aside for inspection, it is imperative that they be 
placed carefully on a bed of rags or other soft material 
to avoid marring any machined surface, particularly any 
seating and sealing surfaces. 

5. Unscrew the stem from the bonnet bushing. 
6. On stop valves, the disk and disk-nut assembly is at

tached to the stem. On stop-check (non-return) valves, 
the piston-disk assembly is not attached to the stem and 
must be removed separately. See Step 7. 

7. Screw 3/a-16 UNC bolts (½-13 UNC on 12" valve) into 
the threaded bosses or nuts provided in the piston. The 
piston now can be lifted from the valve. Occasionally, a 
vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will pre
vent removal of the piston. 

8. The bonnet end opening should be kept covered when
ever possible. 

PISTON LIFT CHECK VALVES 
See Illustration No. 7, page 11. 

Piston lift check valves are constructed with valve bodies 
similar to the corresponding stop or stop-check (non-re
turn) type valves. Disassembly is simplified by the absence 
of a yoke and stem. 

NOTE: Care must be taken in removing the cover bolting in 
case pressure should be trapped in ~he body (downstream 
piping). Check to make certain all downstream pressure 
is relieved. 
1. Carefully remove the cover nuts or capscrews observing 

the above caution. 

2. Lift the cover off the valve. During this process, mark 
the body, cover and gasket at corresponding points (but 
not on sealing surfaces) for reference and reassembly. In 
laying the parts aside for inspection, it is imperative that 
they be placed carefully on a bed of rags or other soft 
material to avoid marring any machined surface, par
ticularly any seating and sealing surfaces. 

3. Screw 3/a-16 UNC bolts (½-13 UNC on 12" valve) into 
the threaded bosses or nuts provided in the piston. The 
piston now can be lifted from the valve. Occasionally, a 
vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will pre
vent removal of the piston. 

4. The bonnet end opening should be kept covered when
ever possible. 

ILLUSTRATION NO. 7 
Piston Lift Check Valve 

REASSEMBLY PROCEDURES 
FOR BOLTED BONNET 
VALVES 

INTRODUCTION 
The reassembly procedures in this manual are not as de
tailed as the disassembly instructions since, in many cases, 
just a reverse procedure is used. However, step by step in
structions are provided. In addition, the following general 
points should be considered. 
1. The most important consideration in the reassembly of 

valves is cleanliness. All flaky scales should be removed 
with a wire brush, emery cloth, or acid solvent. Oil and 
grease should be removed from all parts with a suitable 
solvent to prevent any foreign matter from collecting on 
sealing and seating surfaces. 

2. Unless it is impossible to do so, use a new gasket when 
reassembling a bonnet which has been disassembled, 
whether it was leaking or not. 

3. When reassembling valve bonnets, always examine the 
stem packing and replace if necessary. 

4. Observe all of the reference marks or prick punch marks 
assigned during disassembly so that the original part 
relationships can be maintained. 
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STOP AND STOP-CHECK 
(NON-RETURN VALVES) 
See Illustration No. 1, page 4. 
1. Insert the disk, disk-nut. stem assembly, or the disk

piston and stem. lowering carefully until they rest on the 
valve seat. Hold the stem centrally in the valve bore. 

2. Install a new gasket on the body. 
3. Lower the bonnet into position. rotating the stem as 

necessary to engage the yoke bushing threads. 
4. I nstal I and tighten the bonnet stud nuts or cap screws in 

accordance with the torque values shown on page 4. All 
nuts or cap screws must be tightened uniformly in a star 
pattern to avoid cocking the bonnet. 

5. Reassemble the operator to the valve using a procedure 
opposite the disassembly. 

PISTON LIFT CHECK VALVES 
See I ilustration No. 7. page 11. 
1. Insert the disk-piston, lowering it carefully until it rests 

on the valve seat. 
2. Install a new gasket on the body. 
3. Lower the cover carefully onio the valve. 
4. Install and tighten the cover stud nuts or cap screws in 

accordance with the torque values shown on page 4. All 
nuts or cap screws should be tightened uniformly in a 
star pattern to avoid cocking the cover. 

SUPPLEMENTARY 
REPAIR INFORMATION 
In analyzing valve trouble in the field, it is important to con
sider the following factors: 

ROCKWELL EDWARD SALES OFFICES 

CONTINENTAL U.S.A. 

1. Size of the valve. 
2. Figure number of the valve. 
3. Lot number of the valve. 
4. Service (water, oil, gas. superheated steam, etc.). 
5. Operating pressure and temperature. 
6. Direction of flow through stop valves (inlet pressure 

above the disk or below the disk). 
7. Rate of flow through the valve (lbs. per hour or gallons 

per minute). 
8. At what pressure, temperature or flow rate does the re

ported trouble occur. 
9. Pressure drop across the valve. 

INFORMATION REQUEST 
If the maintenance problem looks particularly difficult, it is 
suggested that you contact your local Rockwell Edward 
representative. He is familiar with these maintenance in
structions and has a variety of engineering data sheets. In 
all communications with your local representative concern
ing difficulties, mention the valve size, figure number, lot 
number (if one is given) and as many of the nine conditions 
I isled above as possible. Some of this information is found 
on the nameplate fastened to the valve bonnet. 

ORDERING PARTS 
All requests for replacement parts for cast steel valves 
should be forwarded to your local Rockwell Edward Sales 
Office. Specify shipment requirements (Air Express, REA 
Express, etc.). 

CALIFORNIA Los Angeles (Buena Park 90620), Rockwell International, 6363 Knott Ave., Telephone: (714) 523-4000 

GEORGIA 
ILLINOIS 

LOUISIANA 
NEW JERSEY 

NEW YORK 
OKLAHOMA 

PENNSYLVANIA 

TEXAS 

QUEBEC 
ONTARIO 
ALBERTA 

BRITISH COLUMBIA 

LATIN AMERICA 
& FAR EAST 

EUROPE, AFRICA & 
MIDDLE EAST 

FRANCE 

In Los Angeles, Call (213) 868-0841 
San Francisco (Corte Madera 94925), Rockwell International, P.O. Box 689, 21 Tama! Vista Blvd., Telephone: (415) 924-6767 

Atlanta (Doraville 30340), Rockwell International, 3500 McCall Place, Tdephone: (404) 458-2263 
Chicago (Oakbrook Terrace 60181), Rockwell International, l-S-132 Sur,,mit Avenue, Telephone: (312) 620-8840 
New Orleans 70119, Rockwell International, 2609 Canal Street, P.O. Box 19438. Telephone: (504) 822-2524 
East Orange 07017, Rockwell International, 55 Washington St., Telephone: (201) 676-1400 
(See East Orange, New Jersey listing) In New York, Call (212) 563-4055 
Tulsa 74145. Rockwell International, 4845 South Sheridan Road, Suite 510, P.O. Box 45210, Telephone: (918) 622-0330 

Philadelphia (Bala-Cynwyd 19004), Rockwell International, 211 Rock Hill Road. Telephone: (215) 839-4850 
Pittsburgh lfi208. Rockwell International. 390 N. Lexington Ave., Telephone: (412) 247-:1200 
Houston 7i018. Rockwell lntrrnational. 5400 Mitchelldnle St., Telephone· \ ii3) ,;s2-(i651 
Dallas 7,5247, Rockwell International, 2934 Iron Ridi:;e, P.O. Box 47767, Tdephone: (214) 631-1890 

CANADA 
LaSalle, Rockwell International of Canada Ltd., P.O. Box 190. Telephone: (514) 365-1400 
Rexdale, Rockwell International of Canada Ltd., 280 Belfield Rd., Telephone: (416) 675-3744 
Calgary, Rockwell International of Canada Ltd., 4411 Manitoba Rd., S.E., Telephone: (403) 287-2670 
Vancouver 10, Rockwell International of Canada Ltd., 45 West 7th Ave., Telephone: (604) 879-0921 

INTERNATIONAL 
Rockwell International, Flow Control Division, 400 N. Lexington Ave., Pittsburgh, Pa. 15208, Cable: ROCKWL INT PGH 

Rockwell International S.A., Flow Control Division, 430 Bath Road, Slough, London, England, 
Cable Address: ROCKFLOW SLOUGH 

Rockwell Valves S.A .. 56 rue des Acacias, 75017, Paris, France, Telex: RVSAPAR 640 658F 

Rockwell 
International 

Flow Control Division 
400 North Lexington Avenue 

Pittsburgh, Pennsylvania 15208 
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Servicing 
Rockwell-Edward 
Forged 
Steel Valves 
Typical Valve Designs 

Fig. 848 
Bolted Bonnet Stop, Bolted Gland, O.S.& Y. 

Fig. 444 

Union Bonnet Stop, Bolted Gland, O.S.& Y., Screwed-in Seat 

COPYRIGHT ROCKWELL MANUFACTURING COMPANY, 1966 
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Fig. 158 
Screwed Bonnet Stop, Screwed Gland, 

Inside Screw, Screwed-in Seat 

Fig. 838 

Bolted Cover Piston Check 
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INTRODUCTION 
This manual is provided to help you service your 

Rockwell-Edward Forged Steel valves. 
Before disassembling any valve, we recommend that 

you check the valve identification plate and note size, fig-

Identification Plates 

ure number, and pressure class, so that you can identify 
it in the appropriate Rockwell-Edward Catalog. 

This catalog will show typical cross sections to help 
identify the various parts. 

Tools 
Most Edward Forged Steel valves may be readily dis

assembled with ordinary hand tools. For the removal 
of screwed-in valve seats, a special wrench may be nee-

a :, 
essary.~ .., -., 
~·· .. , ... 

Seat Wrench 

Suell seJts are provided with hexagonal holes, lugs, or 
slots for disassembly and reassembly. Necessary draw
ings are available if valve users wish to make their own 
tools or they may be purchased from Rockwell. 

DISASSEMBLY: 
Be sure line is not under pressure when disassembling 

valves. 
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Bolted Bonnet 
In bolted bonnet style valves, the nuts or cap screws 

should be removed (see Fig. 848 page 2). The bonnet 
assembly or cover can then be removed and the interior 
of the valve exposed. 

Union & Screwed Bonnet 
Small valves of the union ring or screwed bonnet type 

are disassembled by unscrewing the bonnet or union 
ring. 

Union Ring Construction Screwed Bonnet Construction 

Gage Valves 
Small gage valves of the Fig. 152 type have a pipe 

thread body-bonnet connection. These require the same 
consideration as any pipe thread joint. 

,J 

I ~ 

Fig. 152 

Screwed Bonnet, Screwed Gland, Inside Screw, Needle Stem Gage 



Seats 
Edward valve seats are of two types - screwed-in or· 

integral 1-vith the valve body. 

Screwed-in seats can best be repaired, if more than 
lightly damaged, by removal from the valve. If lock 
welded. the lock weld must be removed and the seat un
screwed. If screwed-in seats are badly damaged, it may 
be more economical to replace them with new seats, how
ever, if they are repairable, they may be remachined on 
a lathe. The part should be accurately centered in the 
lathe before machining. EValloy seats can be cut with 
hrgh speed tool bits. Stellite faced seats must be ma
chined with tungsten-carbide tools or by grinding. In re
placing a screwed-in seat in the valve body, care should 
be taken that the face on the body against which the seat 
shoulder rests is clean and true to provide a tight seal. 
Surfaces should be blued and checked for contact all the 
way around when replacing a seat. Care should be taken 
that reworking does not throw the sealing face between 
body and seat out of line with the seat threads. After re
assembly, lock welded seats should be rewelded. 

I ntegra I Seat 

Integral valve seating surfaces cannot be removed for 
repair. Once the valve has been disassembled and thor
oughly cleaned, determine the best procedure based on 
the extent of damage. Lightly damaged seats may simply 
be repaired by lapping with the valve disk assembly. 

Heavier damage may require the use of special lapping 
tools or removal of the valve body from the line for re
machining. These valves should then be finish lapped 
using the valve disk assembly. (See Below). 

Complete instructions for the repair and finishing of 
integral stellite valve seats are contained in "Service 
Manual for Rockwell-Edward Univalves" V-375. 

Seat Finishing 
After properly installing seats in valve bodies or re

working integral seat valves, the seat and disk should be 
lapped together. To preclude galling, caution should be 
taken not to apply too much pressure in lapping EValloy 
seats and disks. Lapping should be done with a light load, 
lifting the disk frequently to a new position and cleaning 
the lapping faces as required. See below: 

Lapping with Lap or Abrasive Disk 

Lapping with Valve Disk Assembly 

"TN. Haynes Div .. Union Carbide Corp. 
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The effectiveness of valve seat lapping can best be 
judged by blueing the disk and rotating it lightly in the 
seat. A full contact should be obtained around the cir
cumference of the seat. A valve which shows this full con
tact should be pressure tight after assembly when proper 
stem load is applied. 

Disks 
In all except small Rockwell-Edward gage, instrument 

and needle stem valves, disks are designed to swivel on 
the valve stem. They are held in place by either a "T" -slot 
connection or a disk nut. 

T-slot Construction 

Disk Nut Construction 

Stop-Check valve disks are not attached to the stem 
and respond to the fluid flow in the same mar.ner as 
check valve disks. (see below). The disk seating face 
can be repaired in a similar manner to that described 
for seats. 

Fig. 846 
Typical Stop-Check Valve with Body-Guided Disk 

Valve stems are normally provided with a radius at the 
disk contact to give center loading. If foreign material 
gets between this spherical surface and the disk, or if 
galling occurs, it may not be possible to close the valve 
tightly. In a leaking valve this contact should be checked 
to be sure it is in proper condition. 

Disk Tack Welds 
In body-guided valve disks and small new style bolted 

bonnet valves, the disk nut is secured to the disk by a 
small weld through the side of the disk fusing the disk 
nut threads and preventing loosening of the disk assem
bly in service. Such disks can easily be disassembled if 
required by drilling out the fused material at the bottom 
of the small hole in the disk. The disk nut can then be 
unscrewed for servicing. Care must be exercised not to 
drill through the disk nut wall or the stem may be dam
aged. When repairs are complete, the parts can be re
assembled with care being taken to screw the disk nut 
down until only a few thousandths of an inch end play 
remain in the assembly. The parts can then be lock 
welded again by depositing weld metal at the bottom of 
the small hole in the disk. 

In other than body guided disk valves, it is equally im
portant that the end play between disk and stem be held 
to a minimum. An end clearance of a few thousandths of 
an inch is ideal to give good swivel action without permit
ting excessive misalignment of the disk. If after some 
time in service, it is desired to reduce end play, the small 
tack weld should be broken and the disk nut removed. 
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Non-Body Guided Disk 

The required reduction in end clearance can be ef
fected by removing metal as required from the shoulders 
of the disk nut. After reassembly the tack weld should be 
replaced to secure the threaded parts. Such tack welds 
should be made with a stainless steel welding rod such 
as Lincoln Electric Company Stainweld No. A. 

Fig. 5538 

Cover Guided Disk, Bolted Cover Piston Check 

Valves 4" or smaller may be body guided by rings on 
the disk or in the case of "T" -slot disks by the disk out
side diameter. A similar body guiding arrangement may 
be found in check valves. Some valves have disks which 
are stem guided with the disks of companion check 
valves being guided by an extension of the cover. (See 
above) The wear on sliding surfaces inside valves should 
be considered and the surfaces checked to be sure it is 
not excessive. Guiding in check valves is particularly 
critical. The guides must be close enough to bring the 
disk accurately down into the seat to make a tight joint. 

Fig. 3572 

Union Bonnet Ball Check, Screwed-in Seat 

Foreign material in the flow medium may wedge be• 
tween guiding surfaces with the possibility of making 
the disk stick. It is recommended that piston check 
valves be used where the fluids are clean and where tight 
seating is important. In smaller sizes, it is recommended 
that ball type check valves be used where the problem 
of sticking open is .of serious consideration. Valves sized 
too large for flow condition will sometimes have exces
sive wear, chatter and noise. 

Backseat 
Rockwell-Edward stop valves, except bonnetless in

strument valves of the 952 type and Univalves of the 
loose backseat type (withdrawable trim), have a backseat 
integral with the bonnet. The seating face on the bonnet 
is generally a bevel and the seating surface on the disk 
nut or stem is provided with a radius. Care must be 
taken of sealing surfaces on both the bonnet and the 
radius which seals against it to obtain a tight backseat. 

Integral Backseat Construction 
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Packings 
Many Rockwell-Edward valves are packed with all

purpose packing sets. This is a combination of packing 
using jacketed high densih rings at the top and bottom 
in the packing chamber and softer packing in the center 
section. The outer rings are reinforced with lnconeltwire 
and are also used exclusively on valves for high tempera
ture service. Valves for chemical service may be packed 
with Teflon':', filled Teflon or Teflon impregnated pack
ing. Packing glands should be tightened down enough 
to prevent leakage but not enough to develop excessive 
operating torque. When the gland has advanced approxi
mately half way into the packing chamber, it is recom
mended that additional packing rings be added. If pack
ing has hardened, it should be removed and new packing 
installed. To obtain best results, the stem should be 
thoroughly cleaned. Replacement packing should be the 
same as that originally furnished. Rockwell-Edward valve 
packings are inhibited to prevent stem pitting in service. 

Fig. 2698 

Union Bonnet Stop, Screwed Gland, Screwed-in Seat 

tT.M. International Nickel Co .. Inc. TM. E. I. du Pont d,> Nemours & Co. 

Valves of the Fig. 2698 type have a packing nut with 
threads which should be kept well lubricated to prevent 
corrosion and eliminate packing adjustment difficulties. 

Gland Bolts 
The removal of glands and gland stud bolts is accom

plished by removing the nuts. Swing bolts can be re
moved by also driving out the pin. In some small valves 
the swing bolt pivots on the valve yoke and is held in 

Stud Type Swing Type Pivot Type 

place by a spot welded steel washer (see pivot type 
above). If the replacement of these is necessary, the 
washer can be pried off and the bolt removed. A new 
washer can be applied by tack welding. 

Yoke Bushing 

Yoke Bushing 
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The yoke bushings of 
small Rockwell-Edward 
valves are threaded to the 
yoke. These can be re
moved by cutting the lock 
weld and unscrewing the 
bushing. Bushings are sub
ject to wear in services 
where large amounts of grit 
accumulate on the valve 
threads. Lubrication aids 
easy operation of valves 
and reduces wear of yoke 
bushings. 



REASSEMBLY 
Valves of the union ring type, or bolted bonnet con

struction are sealed at the bonnet by flat, soft metal gas
kets. Screwed-in seats are also frequently sealed by flat 
gaskets. Such gaskets require smooth clean surfaces on 
body, bonnet or seat. Current bolted bonnet valves, such 
as Fig. 848 type, are sealed with spiral wound stainless 
steel and asbestos gaskets. In all valves, new gaskets are 
recommended for reassembly. Bonnet and seat gaskets 
are inexpensive and available out of factory stock. 

Valves with union bonnet joints require the union nut 
to be well lubricated and tightened to develop sufficient 
gasket compression. 

Valve Size ¼ & 3/a ½ ¾ 1 

Torque in Ft-Lb 130 400 450 750 

On all bolted bonnet valves, it is desirable to maintain 
the bolt tension necessary to keep the bonnet joint tight. 
It is recommended that the initial bolt stress of 45,000 

psi be maintained under service conditions. In high tem
perature service where creep may be anticipated, it is 
recommended that this bolt tension be maintained. 

Spare Parts 
Spare parts for Edward valves may be ordered by spec

ifying valve size, figure number and name of part. This 
information may be developed from your files or from 
current Rockwell-Edward catalogs. 

Service 
If you have any further questions on valve repair or 

part replacement, your Rockwell representative will be 
happy to assist you. Rockwell Edward catalogs available 
on request: 

Rockwell Edward Forged Steel Valves _________________ V-301 

Service Manual for Rockwell Edward Univalves ______ V-375 

FLOW CONTROL SALES OFFICES 

CONTINENTAL U.S.A. 
CALIFORNIA Los Angeles (Buena Park 90620), Rockwell International, 6363 Knott Ave., Telephone: (714) 523-4000 

In Los Angeles, Call (213) 868-0841 

GEORGIA 
ILLINOIS 

LOUISIANA 
NEW JERSEY 

NEW YORK 
OKLAHOMA 

PENNSYLVANIA 

San Francisco (Corte Madera 94925), Rockwell International, P.O. Box 689, 21 Tamai Vista Blvd., Telephone: (415) 924-6767 --
Atlanta (Doraville 30340), Rockwell International, 3500 McCall Place, Telephone: (404) 458-2263 . 
Chicago (Oakbrook Terrace 60181), Rockwell International, l-S-132 Summit Avenue, Telephone: (312) 620-8840 

TEXAS 

QUEBEC 
ONTARIO 
ALBERTA 

BRITISH COLUMBIA 

New Orleans 70119, Rockwell International, 2609 Canal Street, P.O. Box 19438, Telephone: (504) 822-2524 
East Orange 07017, Rockwell International, 55 Washington St., Telephone: (201) 676-1400 
(See East Orange, New Jersey listing) In New York, Call (212) 563-4055 
Tulsa 74145, Rockwell International, 4845 South Sheridan Road, Suite 510, P.O. Box 45210, Telephone: (918) 622-0330 
Philadelphia (Bala-Cynwyd 19004), Rockwell International, 211 Rock Hill Road, Telephone: (215) 839-4850 
Pittsburgh 15208, Rockweil International, 390 N. Lexington Ave., Telephone: (412) 247-3200 
Houston 77092, Rockwell International, 5400 Mitchelldale St., Telephone: (713) 682-6651 
Dallas 75247, Rockwell International, 2934 Iron Ridge, P.O. Box 47767, Telephone: (214) 631-1890 

CANADA 
LaSalle, Rockwell International of Canada Ltd, P.O. Box 190, Telephone: (514) 365-1400 
Rexdale, Rockwell International of Canada Ltd, 280 Belfield Rd., Telephone: (416) 677-5335 
Calgary, Rockwell International of Canada Ltd, 4411 Manitoba Rd., S. E., Telephone: (403) 287-2670 
Vancouver 10, Rockwell International of Canada Ltd, 45 West 7th Ave., Telephone: (604) 879-0921 

INTERNATIONAL 
LATIN AMERICA Rockwell International, Flow Control Division, 400 N. Lexington Ave., Pittsburgh, Pa. 15208, Cable Address: ROMCO 

& FAR EAST 

EUROPE, AFRICA & Rockwell International S.A., Flow Control Division, 430 Bath Road, Slough, London, England, 
MIDDLE EAST Cable Address: ROCKFLOW SLOUGH 
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Rockwell International 

Flow Control Division 
400 North Lexington Avenue 
Pittsburgh. Pennsylvania 15208 
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c;'"pa,r Toois _ ................... 2 
xpioaed V,ew. . . ............... 3 

,J1sassemoI,ng the Univalve .... _ .... 4-6 
Serv,c,ng Rockwell Univalves ......... 7 
Alterriate Wela C:.m1rig Methoa~ .. _ .... 8 

Three New Tools For 
Faster In-Line Repairs 
of Rockwell Univalves 

• The Seal Weld Cutting Machine has the 
ability to cut both f!l1et and canopy welds 
Bv removina the handwheel ano vake. 
then install,~g the machine. seal .;..,elds can 
be cut leaving a suitable we!d prep The 
m.=ich,rie Is operated b} one person and 
uSPc, corivert,onal plan: air For more 1ntor
mat,on on the new Seai Weld Cunina 
Macn,ne. refer to Rockwell bullet,n V-37~. 
·Rockweii Univalve Seal Weld Cutting 
Macn,ne· 

'C.r_,1~WWQ.!, 1""'!'?''",a'..•·:J"':~I C.::,rpo·a11on 1981 

Servicing Univalve Check Valves ...... 9 
Recommended Yo..:e Lock Bolt 
Torque ...... , .................... . 10 

Recommended Gland Bolt Torque .... 10 
Unwel0ed Univalve Body Bonnet 
Gasket Torques . . . . . . . . 10 

The new Rockwell Univalves aren·t likely to 
require any maintenance or repair work 
until they"ve been in service for quite a few 
years. But sooner or later-depending on 
the nature ot the line fluids. frequency ot 
operation and time In service-Univalve 
seats ana disks may need to be repaired 

• The Seat Refinishing Tool is a self
centering head of multiple tungsten car
bide cutters on a spindle which is hand
operated with a speed wrench tor com
plete seat ref,n1sh1ng. Lapping or other 
fin,sning work Is not required to produce 
f,nisned seats 
Seat damage such as that produced by 
foreign materials in the line fl:.Jid can be 
repaired quickly. 

Bonnet Torquing Collar Assembly .. 10-11 
Seat Ref1nish,ng Tool Assembly . _ .. 12-13 
Seat Refinishing Tool Arrangement . 14-15 
Terms and Conditions ............... 16 
Sales Offices . . . . . . . . . . . . . . . . . 16 

For fast. one-man. in-line repair of 
Rockwell Univalves, three new lightweight 
portable tools are now available: Seal Weld 
Cutting Machine. Seat Refinishing Tool 
and Bonnet Torquing Tool Following are 
1llus1ra11ons and descriptions of each tool 

• The Bonnet Torquing Tool is essentially 
a torque wrencr, adapter that is used to re
move and reassemble the bonnet of an un
welded Univalve 
The tool facilitates reassembly of the bon
net with the required torque-correctly 
applied-to ensure tr,at the graph1t,c body
bonnet gasket is properly loaded to agam 
establish a leak-tight seal. The tool may 
also be used to assemble and o,sassernoie 
seai-welded valves. 

Rockwell Customer Service 
Consult your Rockweli representat,ve for information on obtaining the new repair 
tools_ 
As always. field sales and service personnel are available to assist with mainte
nance and repairs involv1!"lg any Rockwell valves And they are backed up by 
factory-trainee spec1al1sts to lend add1t1onal assistance whenever needed 
An improved low-maintenance Univalve design ... new tools for fast in-line repairs 
and reliable Rockwell service' 

'J.' Rockwell ~rl? ~1:?,;:1s1erer..: Trao~ma•w;~ :-,f Fx ... wt:1. 1: lr,ti?rnat1ono::i: Cc.,rr,,o,a:1cr, 
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Exploded View ----

'. 1. Stem Nut 
, 2_ Washer 
' 3. Handwheel 

4.Stem 
5. Disk 

6. Body Nut 
7 Yoke Clamp t 

· •t· Gaske 
8 Graph1 ic . o-tv) 

. e'dcd va1ves 1 I , ' iunw ' ~ 

I 9. Bonnet 
i 10. Packing Bolt 
: 11. Yoke Clamp 
12. Gland j 

i3. Yoke . ting Screws / 14 Gland AdjUS ! 
5. Yoke Bushing --1 . 
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Disassembling The Univalve 

CAUTION 
Line pressure must be relieved before 
disassembling the valve. 

STEP 1 
:Jouble-cneck to make sure that line pres
sure has been relieved before disassem
bling tne valve 

STEP2 
The valve snould be in the open position 
anc not against the body seat or backseat 

STEP3 
11 '.he valve is manually operated. remove 
thE:- loc~ nut and washe• that attach the 
:;andwhee! or 1moactor handle to the valve 
stem Remove the handwheel or handle. 
11 the valve 1s motor operated. remove the 
actuator from the valve stem 

STEP4 
Loosen the two gland adjustment screws 
that rest against the packing gland by 
threading them higher into the yoke. 

STEPS 
Loosen the yoke clamp bolt and nut. It ,s 
not necessary to completely remove them. 

STEPS 
Remove the yoke assembly by unscrew
ing it from the bonnet A gentle tap with a 
hammer might be necessary before the 
yoke will unscrew away from the bonnet. 
You may find it easier to remove the yoke 
by placing the handwheel on the stern to 
prevent the stem from rotating. When the 
yoke is even with the top of the stem. and 
you can no longer use the valve handwhee! 
or handle to hold the stem. you will need to 
grasp the lower port,on of the stem be
tween the yoke and bonnet. If the yoke is 
turn,.,g freely, a cloth may be adequate to 
hold the stem If this ,snot adequate. a 
strap wrench that will not damage the stem 
surface should be used 
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STEP7 
If the yoke bushing 1s damaged and must 
be removed. insert a 1,,s" (or smaller) abra
sive grinding wheel into the slot on top of 
the bushing. Using a standard grinding 
tool. work the grinder downward to re
move yoke metal that was upset into the 
bushing during the valve assembly. Period
ically during the grinding process try to 
turn the bushing within the yoke to test 
how loose ,tis becoming. Once loosened. 
use a screwdriver in the slot to turn the 
bushing downward so that it ,s released 
through the bottom of the yoke. 
To reinsert a new bushing. thread it into 
the yoke so that the top of the bushing is 
flush with the top of the yoke. Using a 
chisel and hammer. tap the yoke metal into 
the bushing slot creating an offset so that 
the bushing ,s tight within the yoke. 

STEPS 
If the valve 1s unwelded. ch1;:i the atmos
pheric seal with a hammer and screwdriver 
(or other sharp instrument) and w!t e brush 
the seal area clean 



Disassembling The Univalve ( cont'd.) 

STEP9 
If the valve to be repaired is seal-welded. prepare the Seal Weld 

Cut11ng Machine ·or the weld cutting operation. Correct pro

cedures for preparation. set-uo and operation of the Seal Weld 

Cutting Machine can b_e found in Rockwell bulletin V-371, 

"Rockwell Univalve Seal Weld Cutting Machine". If a cutting 

macn1ne 1s not available. use one of the alternate methods shown 

on page 8. 

STEP10 
Refer to the chart on page 11 to select the proper torquino collar 

assembly 1cons1sting oi iock nut and collar1 Screw the to-;.qu1ng 

collar clockwise on to the bonnet until 1t bottoms. A left-hand 

threaded lock nut 1s usec to lock the 10rqu1ng too! to the bonnet. 

Use a size":,·· drive with a oreai--.er bar or torque wrench to turn 

th1:c too: counterclockwise to remove tne bonnet. After the valve 

r,as ::ieer: reassembled. separate The lock nut and collar by turning 

rhe r,ut c!oc~w,se and the collar counterclockwise If the valve has 

a graon,t,c body bonnet sea!. a torque wrencn should be used on 

tile collar ~o ::iroperly load the 00'1net See c'"1art on page 10 
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STEP 11 
Remove the valve bonnet-stem-disk assembly it the valve being 

repaired 1s a swp valve (figure XXX2X). The disk 1n a stop-check 

vaive (figure XXX6X) and the bonnet insert in welded class 4500 

valves (figure 96X2Xi96X6X, may be removed by forming a short 

piece of soft wire 1n10 the shape of an Land lifting up ,n the disk 

bore 

-

-
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Disassembling The Univalve (cont'd.) 

I 
l r 

...:..:..;..: 

STEP12 
Rernove the s:em from the bonnet. It may be necessary to rotate 
the stem through the packing before 1t can be removec. 

STEP14 
Using a packing removal tool, remove the valve packing. Stan
dard Univalve packing contains four packing rings assembled as 
follows: 
Top Ring-Crane 187-1X, zinc washer, 2nd Ring-Graphite Ring, 
zinc washer, 3rd Ring-Graphite Ring. zinc wacher and Bottom 
Ring-Crane 187-1X 
Class 4500 valves have four rings of Crane 187-IX packing-not a 
comb1natIon of Crane and Graphite. Stainless steel Univalves are 
equipped with a metal junk ring in the bottom of the packing 
chamber. 

STEP15 
It is recommended that the graphitic gasket be replaced when an 

i 
:. 

,....,,_ ~-.:..,.~ unwelded valve is disassembled for service work The gasket 
should be slipped on to the oonnet and placed snugly against the 
ott set Then the bonnet should be carefully placed In the valve 
body 
It the valve Is unwelded. a new atmospheric seal should be ap
plied This cari be done by spreading the sealing compound 
evenly around me body bonnet 1oint area with a putty knife (or 

! similar tlat. straight object). The comoo:.md will start t'J harden at 
'-----------'-----'-'-'-""-----------"----'·...,,_ _ __, room temperature in about 10 minutes. and will attain maximum 

STEP13 
1; , "'" va!ve Is unweldea. the araphit1c aasket must be replaced by 
cu'.·,ng 1t awav from the valve aonnet. Care should be taken tc not 
da-~·,age masr:ried suriaces. 

stiffness in about 18 hours The atmospheric seal compound tor 
your Unival•,e Is manufactured by Rockweli and should be pur
chased throuc:t"i your Rochwel! representative 
If the vaive Is a welded type, the assembly needs only to be nand
tigr,tened so that the bonnet f;ts snugly against the body For 
canopy-welded valves. rewe,d using the gas tungsten arc process. 
For fillet-welded valves, reweld wtth the s111elded me12I arc 
process 
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Servicing Rockwell Univalves 

.Al!!lough se;it ;ind disk aamage to Rockwell Univalves 1s unlikely 
sev'"re service cond111ons and entrained solidc- ,n the line fluid 
;-;,,,\' CihJSe se:it or d1,, damage Outt1nPd below ;ire ster,-bv-step 
~-1ocecures 1011;is: 1r:-l1ne repa115 using the new Seat Refinishing 
Too; 

CAUTION 
Line pressure must be relieved before making any repairs. 

STEP 1 
See page~ 4-6 for proper disassembly procedures before per
forming repairs on the Univalves. Then. using the chart on page 
15. select the proper Seat Refin1sh1ng Tool Arrangement for per
forming reoa1rs on the seat area. 

STEP2 
T;ike approoriare caution to mal<e sure the inlet and outlet valve 
ports are biocKed to prevent removed seat material from entering 
th'? line Then screw the Seat Retin1sh1ng Tool Assembly into the 
body while holding the shaft up to prevent tool and seat contact 
Tne guide needs only to be hand-tightened 

I 
I 

~- .. • 
I 
I 

STEP3 
The Seat Refinishing Tool 1s now ready for operation. Use a speed 
wrench to operate the tool. This manual process 1s fast. and 
means that a special air motor is not necessary The tool assem
bly can easily be removed to inspect the seat and determine ii 
more seat reiinishing is required. 

STEP4 
When a repair of the seat is finished, use a portable vacuum to 
remove loose chips 
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Alternate Weld-Cutting Methods For Repairing Univalves 

CAUTION 
Line pressure must be relieved before making any repaira. 

Grinding A Weld (for canopy seal Univalves) stainless steel 

,)pen vaive TO bacKsea1 Using a standard grir.ding wt">eel. remove 
•ns weld ty gnnd!ng irom the top oi n,e body face and bor,net 
ou1s1d;; diameter (see photo). Continu8 this process around the 
valve until a1: weld is removed where the body and bonnet are 
10:nec rogetner 
Cle.'!:i the va 1ve with a wire brush A penetrating oil may be used 
wt->ere perm:ssible to loosen the threads joining the body and 
oonnet. 

Scarfing A Weld (for fillet-welded Univalves: carbon steel 
and iovv alloy valves 
7 Air-arc method 

Open valve TO backseat Using air-arc equipment. make a series 
o1 cuts 1n tne valve weld (see ohoto ana sketchl Continue 
making !he cuts until the vaive weid ta~es on a grooved. 
sc?.rled-out apoearance The cuts should be deep-a gao be-
;ween the body and banner will aopear 
Ciuin thE val,•,c with a wire brush A oenelr at1ng oil may be 
,.JS"~ wt11:"re ;..,errn1ss1nle 10 loosen tne thread~ 1o,ning the body 
an~ bonr1et 

2 Oxy-acetylene method 
Open valve to backseat. Using an oxy--acetylene torch equip
peo with a scarl1ng tip. make a series of cuts in the weld until 
it takes on a scarled-out. grooved appearance. The cuts should 
be de~p-a gap between the body and bonnet wili appear. 
Clean the valve w 1th a wire brusn. A penetrating oil may be 
used where permissible to loosen threads joining the body and 
bonnet 

Sketch shows sequence of cuts necessary to remove fillet welC: 
bv both oxy-acetylene and Arc-.A.ir methods ?lace scarting torcn 
or weic1ng electrode tangent to the bonnet as indicated 1r, posi
tion A When metai reaches cutting temperature start blowing 
oxygen or air while moving torch back ware Weld r->etal should 
be blown away until the gap between body and bonnet is ,;,x
po5ed Movt> torch count1:"rcloc~w1<,,; to p0s,t1on 8-rPpeat unt,1 
entire fillet weld 1s removed and oar 1s cor.t1nuous. DO N01 
REMOVE EXCESS MAT!::RIAL FROM BONNET OR UPPER 
BODY FACE 

4.6.5-65 



------·----· ---------

Servicing Univalve Check Valves 

CAUTION 
Line pressure must be relieved before servicing the valve. 

STEP1 
If the check 11aI11e to be repaired is seal-welded. prepare the Seal 
We1c Cutting Machine for the weld cutting operation. Correct 
procedures for preparation, set-up and operation of the Seai Weld 
Cuttino Machine can be found in Rockwell bulletin V-371. 
"Rock;,,e11 Univalve Seal Weld Cutting Machine". If a cutting 
machine is riot available. use one of the al1ernative methods 
shown on page 8. 

STEP2 
Once a sea 1-weIded vaIve has been cut. it Is ready for disas
sembly It the cnec~ vaive is unweideC. remove the atmospheric 
seal w,tr. a hammer and screwdriver tor o1her sharp instrumer,t\ 
anc w,re br~h the sea, area clean Unscrew the valve cover from 
the bocy using t'7P flats provided 

3;_--: 
-,, '1 

--,.-,J. 
-~ 

'"'\,,• 

. •. ~- t:' .;.,. . '7- •Di, 

STEP3 
Remove the check valve spririg and disk from the body bore. A 
short piece of soft wire formed into an L shaoe may be used to 
assist in disk removal by engaging it in the groove inside the disk. 

STEP4 
The check valve is now ready for internal work. See the sect10'1 
entitled "Servicing Rockwell Un1va!ves" (page 7) tor correct repa,r 
procedures. 

t 
1 
I 
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Bonnet Torquing Collar Assembly 

LOCKNUT---------

4 
I 

l 

.. 
! 

BONNET TORQUING COLLAR L,,, .. SO. DRIVE 

Recommended 
Yoke Lock Bolt Torque 

Recommended 
Gland Bolt Torque 

,--------- - . ---------- ----1 
l _ -~_011

1
~i:;-----+ ---,~~:~

0 
~~~'.l-~~; _ j 

------ -,-~---------i 

f 
Bolt Dia. I Min. Torque 

--.i::: ( ;;n-----1; :;~: ___ --i 
i /, 1,1 ;, I 30 ;4 I~~ ~6: 
~ ---------··----- ,,;(12.i{ 1 20(2,) i 

I ~',,;/143) 1 30(41) I 
I ''E(159) ! 40,54) ! 

Unwelded Univalve Bonnet Gasket Torques 

Figure Noi '------,-------r----------V_a_lv_e_S_iz_e _________ --,----~----
1 1 I 11i• 1 ½ I 2 l 21h l 3 4 ! ¾ 

• 36220 36224. 36228 i 1· I i I I j ! I I 

: 36264 3626B ! 50/60 i 50·60 , 50 60 i 90,105 90/105 140.155 I 260 290 i 260/290 
'-: :_,5_2_,_0_3_6_2_7"_3_6_27_·8_-:-1_16_B_.·.;_s•_;_, :_1_<_68_-_e_11_, ...,l

1

_('--6-"-a.-',e_1:....J -+--1 -'-11-=-2-=--2_,;_4-"-2'-J .;....' ~,122. 142\ 1 1190.'210J (353 3931 1 1353'393\ 

s5220. '::6224. 6622s i i , ! I 1 : I 
66264 65268 50 :',.J 50 60 1 50,60 I 90'105 I 90 105 260>290 I 400 440 J 4001440 

~• 6_6_2_·7_o_s_s_2_,,._· _s_s_r_18_....-_(6_8_-_e·_, :__._!_1_ss_·_s_11___,_: ___ 6_o_s_1-'-1 _: _11_2_2._·1_4_2;._) +-! _1•_,2_2_1_4_2_, _,_I (353 393: i 1542 597\ , (54215971 

9522.! 9622t , i I 1' 

1 

962&: 96268 ; 110 ;2G , 110"120 i 110,;20 ! 110 i20 i 110 120 430,475 , 430 475 i 430.475 

_9i:;;::_'.4 __ yF,?73 J11_:_si_1~~1__.l_'.2._49 2_~_2,~_1_14a 1~~~_149 2_E:_~l_1~~_!_§3J_lJ.~?-~~~1J (583 644) J___i~:'--.0_4}_ 
I• '"':'1;!"1-"lf-'f' ~•,: ,-- 1r,r~ ,,,. ,rr-1 1 '11f''.€'1~ ar, :;r.,·,_,. r\ If"• p~r,=,rith":'':,'~, 

~-·,,__,-it."'• ~It,~·~ arf' ,r h Ir·,:- ''.lf.' .... '1-lr'I '7'\ .. ,,, .... •·'' ' ' I WI,,,•, p;pPnlt",r-~,,,,. 
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Bonnet Torquing Collar Assembly ( cont'd.) 

-----
· · ·jFig~r;··--reo~~;t Torquing I I Bonnet Torquing i 

Size · Number" · Collar Assembly i Collar Locknut I 
,, 361 876744 875869 I 875852 I 

I 1_,~ 362 876744 875869 5;-5552 . 361 8 767 '1~ 87586" 
I 8752527 l I 

362 876744 j ! ' •< 87586!! 875852 I 

I .:,-.:, I 361 6767 44 87586~ I e;-ses2 ! 
I ..!:4 362 8767 44 i 875il69 i 875852 I 

1 361 876745 
l 

875870 
I 

8758t2 
! I I i 

' 362 8767 44 I 87586? i 875852 I 

j ~ .. ~ i 361 
I 

e~6746 

I 
875871 I 875853 I 

I I 
, 

i \'~ 362 876746 875871 875853 I 
., - , 

361 875,46 E75871 875853 
i /;, 362 fl7574E 075871 87585'.J f-------'------1-------+--_c_::_ __ -+-_c_~-~ 
2 576,47 876031 8758:,.; I 

1----2--~----+---5_7_6~_, 4_6 __ -+-__ 8_7_5_8-_, ·_, _ __J_;__8_75853 i 
361 
362 

I 

i 
I 

i 

r 
I 
I 

2·.~ 876748 876035 875854 i 361 
362 2'.1

: 876749 e76c2s 8,5854 I 

•; ,, 

361 i 876748 8760:'5 5758:',4 
I 875749 E176C32 ! 575854 1 

-'----1----'-8·7-F;.:.." ,-5-'0---l----'-5-7-60"-3-'6: ·----1-,, 8 7 58 5.; i 

676750 876036 875E54 I 

362 I 
361 I 

362 
661 
662 
661 

E76 7 44 87 5569 I 
876744 e,5s59 I 
5767 44 
876744 

87 5052 i 

662 --1----------.----
s:soog l s7so52 1 

87586._9 __ ~1_8_7_58_5_2_1 
875869 I 875852 I 

3 
3 

4 

1 '.·~ 

2 
2 

2·/2 

2'12 

! 
I 

I 

661 
662 
661 
662 
661 
662 
661 I 

662 
661 
662 

8767 44 
E76744 875869 I a7ss52 ! 
876745 876870 
57E7 44 875869 i 
8767 46 875s7, I 
876746 875871 

E76746 I 67587i I 
876748 I 875871 I 

875852 
-975852 

275853 
875853 ~ 

875853 i 
875853 ! 
575854 
875854 

st 6, 49 s75032 

1

1 

876749 i 676033 
--+----6-7o-_7_5_0---+---8-7-60_3_6 __ _,1--s~-1 5-8-:-4! 

8767 50 876036 i 
661 
662 675S5.: 

I s1s150 876036 661 075&5/4 
87:,E54 ! 876750 876036 662 

I 876750 s76o36 
I 876750 I 876035 

661 
662 

s~sss.: 
875854 ! 

I 

i 

I 
! 

961 
962 
961 
962 
961 

876751 ' 876032 
676751 I s15032 

875854 I 

S75854 I 
876751 876032 875854 I 

876751 876032 i 875854 I 
876751 876032 i 875854 l 

962 ~__.. __ _c8_7.::..6'_;' 5_1 __ --.1 __ _:_E -_1 6:.:Cc3:~2 __ -+! _8c:..•7_:c5~8.::.5_4 _' 

875751 I 876032 875854 I 961 
962 8767s1 i s7503::, s1ses4 I 
961 
962 
961 
962 : 

961 l 
962 I 

87675i ! 876032 87585~1 
876751 ! 876032 875b4 ! 
876751 876032 ______ 8_7_:_S_S_~-7 

876751 576C32 ! 87525~ [ 
--1 

876752 876037 I E75E5~ 1 

876752 876[,37 ! 675E2i. 
1 

_ __,_ ____ ---+---·-----+-- --·-· 
961 
962 

876752 
876752 

87E:iO:, 7 
8760~7 

57585..! 

! 0 ss, e-;-5752 a1oc:.1 i s;5s54 
! 3 962 876752 , 676037 87585-' r-4 961 1 876752 I 8760'.'.~ o75e-·s-~-j 
L __ . .1 __ _9~j_ _ _E.?752_ . J ___ ~760}7 __ j __ 57 58~4 __ 1 
•"Tr•-~-•- r,...1n,oe•~. ~i,i lt"'!fl !,rsf !nr,.., 1·•101:-:.. c• 1 :rv , ,1',1t !1s.1r( ·~,.~:!',,•r 
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Seat Refinishing Tool Assembly 

TOOL SHAFT-------

TOOL HEAD 
SUB-ASSEMBLY 
(INCLUDES BLADES) 

Univalve - Carbon Steel 

!Fig Refinishing Refinishing Refini1hlnglRelinishingl Replace- I R '!0
· 
01 

ent I 
Slzej ·• Tool Tool Tool I Tool Head I ment i ep cem 'i 

No. Assembly Guide Shaft Assembly i Cutterst jHe~!=t,ty: 
! 1/4 I 361 

¼ j 362 

½I '3s11I 
½ 362 

¾113511 
¾. 362 

1 361 
1 362 

1¼ I 361 
1¼ I 362 

876708 
876708 
876708 
876708 
876708 
876708 
876709 
876708 
876710 
876710 

875920 875942 I 
875920 I 875942 ! 
875920 875942 i 
875920 875942 : 

875920 875942 I 
875920 875942 
875920 I 875942 
875920 i 875942 
875922 I 875942 
875922 ! 875942 I 

876111 I 
876111 
876111 
876111 
876111 
876111 
876112 
8761 il i 
876113 
876113 

876703 
876703 

i 

1½ I 361 
1½ ! 362 

876711 
876710 

875921 
875922 

875943 I 876114 
875942. 876113 

876703 I 
876703 

2 I 361 I 
2 l 3621 

2½/ 361 
2½[ 362 

3 '1361 
3 362 

4 361 
4 362 

'/4 661 J 

¼ 6621 

876712 
876713 
876714 
876715 
876714 
876715 
876716 
876716 
876708 
876708 

½ 6611 876708 
½ 662, 876708 

~,. 6611 
31. 662 

2 
2 

2½ 
2½ 

6611 
662! 

661 ! 
6621 

661\ 
662i 

661 
662 
661 
662 

876708 
876708 
876709 
876708 
876710 
876710 
876710 
876710 
876715 
876715 
876716 
876716 

3 
3 

661 676716 
662 876716 

4 661 876716 
4 662 876716 
¼ 9611 876777 
¼ 962, 876777 
1/2 961 876777 
~/:z 962 876777 
3/, 961 876777 
¾ 962 876777 
1 961 
1 962, 

1 v. 
1¼ 

9611· 
962 
961 ! 
962/ 

2 9611 
2 962 

876777 
876777 
876777 
876777 
876777 
876777 
876715 
876715 

2½ 961 876715 
21/2 962 876715 

875924 
875923 
875926 
875925 

875943 
875943 
875944 
875944 

876115 
876114 
876116 
876115 

' 876703 
876703 

876703 
876703 

875926 
876725 

875944 
875944 I 

876116 876703 
876115 876703 

875927 
875927 

875944 i 
875944 I 

876116 1· 876703 
876116 876703 

875920 
875920 

875942 I 

875942 
876111 
876111 

875920 875942 876111 
875920 875942 876111 
875920 875942 876111 
875920 875942 876111 
875920 
875920 
675922 
875922 
875922 
875922 
875925 
875925 
875927 
875927 
875927 
875927 
875927 
875927 
876772 
876772 
8767i2 
876772 
876772 
876772 
876772 
876772 
876772 
876772 
876772 
676772 
875925 
875925 

875942 I 816112 
875942 ! 876111 

875942 I 876113 
875942 I 876113 

87594~ I 876113 
87594, I 876113 
875944 j 876115 
875944 I 876115 
875944 876116 
875944 876116 
875944 
875944 
875944 
875944 
875942 
875942 
875942 
875942 
875942 
875942 

876116 
876116 

I 876116 
876116 

876112 I 
876112 
876112 
876112 
876112 
876112 

875942 I 876112 
875942 I 876112 
875942 ! 876112 
875942 : 876112 
875942 j 876112 
875942 , 876112 

875944 I 0151,s 
875944 · 876115 

875925 I 875944 876115 
875925 875944 876115 

676703 
876703 
876703 
876703 
876703 
876703 
876703 i 
876703 i 

876703 '1 

876703 
910103 1 

876703 : 

I 
i 

I 
i 
I 

876i03 ! 
876703 : 
876703 
876703 

3 961 876715 875925 875944 876115 876703 
3 962 876715 875925 875944 876115 876703 ! 

4 951 876715 875925 875944 s1s115 s15103 I 
4 962 I 876715 875925 875944 876115 [ 876703 i 

3 
3 

5 
3 

5 
5 

7 
5 

7 
5 

7 
7 

3 
3 

3 
3 

5 
5 

7 
7 

7 
7 

7 
7 

5 
5 

5 
5 

5 
5 

5 
5 

·Tt1t,se numbers arf' lhe hrsl three d101ts o' 1he vci:,.-e :1au,~ number 
tWhPre a oasn rs 1nd1cated replacem-ent ~utters a,e nOt available For new cuttf-r~ tne en lire 

t-.ead assembly must be replaced. 

4.6.5-69 
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Univalve - Stainless Steel 

\F. Refinishing! Refinishing: ReftntshinglRelinishing I Replac&-
Size1 ~9-. Tool ' Tool Tool I Tool Head I ment 

I 0
· Assembly Guide Shaft Assembly I Cutterst 

¼ 
1
361 ! 876717 875929 875942 1 876111 I 

¼ ; 362 i 876717 875929 875942 / 876111 ; - i 

½ 351 1 876717 a15929 875942 I 816111 I 
½ 362! 876717 875929 I 8759d2 ' 876111 ! -
¾ ! 361 i 876717 875929 i 875942 876111 
¾ 1362/ 876717 875929 I 875942 876111 

1 1

1

,361 \ 876718 s75929 875942 876112 
1 362' 876717 875929 875942 876111 

1¼j361 515119 
1

1 515930 875942 816113 876103 
1 'I,,, 362 876719 875930 875942 876113 876703 

1 ½ I 361 876720 875931 875943 I 876114 876703 j 
1½!352 876719 875930 875942 876113 8767031 

2 361 876721 875933 875943 I 876115 876703 i 
2 362 876722 875918 875943 I 876114 876703 I 

2½ 361 876723 I 875917 875944 I 876116 i 876703 I 
21

:;. 362 876724 875934 B75944 i 876115 \ 876703 \ 

3 361 876723 875917 875944 I 876116 I 876703 I 
3 362 876724 875934 I 875944 I 876115 j 876703 I 
4 361 876725 875936 875944 876116 I 876703 1• 

4 362 8767-25 875936 875944 876116 876703 

¼ 661 876717 875929 875942 876111 
¼ 662 876717 875929 875942 876111 

i 
I 

½ 661 876717 1,' 875929 / 875942 876111 , _ I 

Y2 662 876717 875929 i 875942 876111 ! 
¾ 661 
¾ 662 

876717 I 
876717 I 

875929 875942 I 876111 
0159_29 875942 I 876111 

1 661 
1 662 

876718 I 
876717 I 

875929 
1

,_ 875942 I 876112 
875929 875942 876111 

1¼ 15s1' 876719 I 
1¼ ! 662 876719 I 

875930 875942 I 876113 
875930 875942 i 876113 

1½ 661 016719 I 875930 
1 ½ 662 876719 I 875930 

2 661 876724 875934 
2 662 876724 875934 

21
/, 661 876725

1 

I 875936 
2½ 662 876725 875936 

3 661 876725 875936 
3 662 876725 875936 

i---4-+-6_6_1._I --'-8-76_7_2_5-+--87-5936 ! 
4 6621 876725 875936 

¼ 961 876779 
¼ 962 876779 

876773 
876773 

½ 
½ 

961 876779 
962. 876779 

876773 
876773 

3,'. I 961 
% I 962 
1 961 
1 962 

876779 1,,, 876773 
876779 876773 

876779 1,' 876773 
876779 876773 

875942 
875942 

875944 
875944 

876113 
876113 

876115 
876115 

875944 
875944 

I 876116 
I 876116 

875944 II 

875944 I 
875944 
875944 ! 
875942 ! 
875942 i 

875942 
875942 

875942 ,I 

875942 

876116 
876116 

876116 
876116 

876112 
876112 

876112 
876112 

876112 
876112 

875942 I 876112 
875942 I 876112 

876703 
876703 I 

876703 I 
876703 I 

876103 I 
876703 I 

876703 : 
876703 

876703 I 

I 876703 I 
I 876703 i 
I 876703 1 

1¼ I 961 
1¼)9621 

876779 j 
876779 I 

876773 
876773 

875942 / 876112 _ / 
875942 876112 ! 

No.ol . 
Replacement i 

Cutters on i 
Head Assemblyi 

3 
3 

5 
3 

5 
5 

7 
5 
7 
5 

7 
7 

3 
3 

3 
3 

5 
5 

7 
7 

7 
7 

7 
7 

l 
I 

I 
I 
i 

i 

l 
I 

I 

i 

I 
I 

I 
1½ 961 1 

1 11;> 9621 
876779 i, 

876779 
876773 
876773 

875942 I 876112 I I 1' 
875942 I 876112 [ - l -

2 9611 
2 962 

2½ ! 961 
21,S i 962 

3 / 961 
3 i962 
4 j961 
4 1962 

876724 I 875934 
876724 I 875934 

I 875944 I! 876115 876703 I 5 I 
87594_4 __ 87_6_1_1_5 __ 8_76.c..7_0_3 ____ : __ 5 __ --,1 

016724 I 015934 
876724 I 875934 

876724 
876724 

876724 
376724 

875934 
875934 

875934 1 

876934 

875944 I 876115 876703 j 5 II 

875944 I 876115 876703 ! 5 

875944 
875944 

675944 
875944 

I 876115 
! 876115 

I 
876115 
876115 

876703 j 

876703 I 

876703 1· 

876703 
5 
5 

• These numbers are 1he first three d1911~ of 1he valve figure number 

tWhtre a dash rs ind,caled. replacer.ien! cutters are n01 available For new cut1ers. the entire 

head assemr,ly must bf' replaced 

1 4.6.5-70 
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-



-
Typical Univalve Seat Refinishing Tool Arrangement 

4.6.5-71 

~------SEAT REFINISHING 
TOOL ASSEMBLY 



Typical Univalve Seat Refinishing Tool Arrangement (cont'd.) 

,------ ------------,------~------, 

! 
I 

I 
I 
! 
i 
I 

I 

I 
! 

i 

! 
I 
I 

I 

Size 

,, 
·, ~ ,, _,, 
,, 
h 

'I, 

2 
2 
2 
2 

2'/2 
2% 
2>.,-, 
21,_, 

3 
3 
3 
3 

4 

4 
4 
4 

/.:. 

1'·_, 
,1,J 

1 --
1 ','J 

i 
! 
i 

i 

I 
i 
I 

Figure 
Number" 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
302 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
362 

361 
362 
361 
362 

661 
662 
661 
662 

661 
661 
661 
662 

661 
662 
661 
662 

661 
662 
661 
662 

661 
662 
661 
662 

I 

I 
\ 

Materialt 

cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 
cs 
cs 
ss 
ss 

I 
I 
i 

I 
I 

Tool 
Assembly 

876708 
876708 
876717 
876717 

876708 
876708 
676717 
876717 

876708 
876708 
876717 
876717 

876709 
876708 
876718 
876717 

876710 
876710 
876719 
876719 

876711 
876710 
876720 
876719 

8767i2 
876713 
876721 
876722 

876714 
876715 
876723 
876724 

876714 
876715 
876723 
876724 

876716 
876716 
875725 
876725 

876708 
676708 
876717 
876717 

876708 
876708 
876717 
876717 

876708 
876708 
876717 
876717 

876709 
876708 
876718 
876717 

876710 
876710 
876719 
876719 

Figure 
Size Number' Materiatt 

2 661 cs 
2 662 cs 
2 661 ss 
2 662 ss 

21/2 661 cs 
2½ 662 cs 
2112 661 ss 
2½ 662 ss 
3 661 cs 
3 662 cs 
3 661 ss 
3 662 ss 
4 661 cs 
4 662 cs 
4 661 ss 
4 652 ss 
,,,~ 961 cs 
,!~ 962 cs 
¼ 961 ss 
¼ 962 ss 
½ 961 cs i 
½ 962 cs 
1/2 961 ss 
½ 962 ss 
¾ 961 cs 
3;, 962 cs ~,, 961 ss 
~/. 962 ss 
1 961 cs 
1 962 cs 
1 961 ss 
1 962 I ss 

11/, 961 cs I 

1¼ 962 cs I 
, ~,,4 961 ss I 1¼ 962 ss 
1½ 961 cs 
1½ 962 cs 
11/2 961 ss 
1 ,;_ 

" 962 ss 
2 961 cs 
2 962 cs 
2 961 ss 
2 962 ss 

2~,2 961 ' GS 
2½ 962 cs 
21/:1 961 ss 
2½ 962 ss 

3 961 cs 
3 962 cs 

I 3 961 ss 
3 962 ss ' 
4 961 cs 
4 962 cs 
4 961 ss 
4 962 ss 

•These numoers are the first tt"1ree d,g11s of trie valve figure number 

+ CS denotes carbon steel materia! 
SS :.11?riotes stair.less steel material 

Tool 
Assembly 

8767i5 
1376715 
876724 
876724 

876716 
876716 
876725 
876725 

876716 
876716 
876725 
876725 

876716 
876716 
876725 
876725 

876777 
8767'77 
876779 
676779 

876777 
876777 
876779 
876779 

876777 
876777 
876779 
876779 

876777 
876777 
876779 
876779 

876777 
876777 
876779 
8767i9 

876777 
876777 
876779 
676779 

876715 
876715 
876724 
876724 

876715 
876715 
876724 
876724 

B76715 
676715 
876724 
876724 

876715 
876715 
876724 
876724 

661 
662 
661 
662 

cs 
cs 
ss 
ss 

876710 
876710 
876719 
8 i6719 

Low alloy valves are the same as carbon steel material. 

1'· ~---- __ __,__ ______________ _,__ ____ __, 

•Th~se '1:J"T"IOers ,3r~ fl"',e firs• inree d 1gt!s ot tne valve t,gure nufTlber 

+ CS denotf's caroor st~1 maler,at 

SS (1PnotE-s s~r11n1e~s stf.'e! material 

4.6.5-72 
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4.6.7 

4.6.7.1 

4.6.7.2 

CP #9 Furnished Valves 

Identification 

The following manual valves were furnished by the Waldinger 
Corp. CP#9. 

Description of Information 

See Section 4.7.13 for valve specifications. 

4.6.7-1 
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4.6 

4.6.9 

4.6.9. 1 

4.6.9.2 

4.6.9.3 

4.6.9.4 

4.6.9.5 

4.6.9.6 

4.6.9.7 

4.6.9.8 

Check and Stop Check Valves 

Preheater Water Stop Check Valve 

Identification Description 
Tag Number 

V-FW-10-301 

V-FW-10-302 

Description 

Manufacturer: 

Part Number: 

Preheater Water Stop Check Valve 

Preheater Water Stop Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

2 1/2 inch 302Y 

Rocketdyne Specification No.: SP42-089 (fol]owing) 

Materi a 1: Body: Carbon Steel 

Weight: 72 lb. 

Prescribed Service 

Water 

Vendor 

Ro~kwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-380 (See paiagraph 4.6.5.11) 

Periodic Service 

See Rockwel I Edward Mai;1tenance Manual V-380 (See pa;rag,raph 4.6.5. i 1) 

Parts List 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Special Tools 

See Rockwel I Edward Maintenance Manual V-380 {See par~graph 4.6.5.11) 

4.6.9.9 Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-38C (See. paragraph 4.6.5.11) 

4.6.9.10 Acceptance Tests 

None 

. 
4.6.9-1 



PREPARED BY .\ \f 

J. K. CHENG 
{:'SJ'\ FSCM NO. 02602 1,-" . . 

APPROVALS 
P/---/ ,. 3//.:I/YO Rockwell International Corporation 

Aocketdyne Division V'-"1U-... ,J 

TITLE 

Canoga Park, Califomia 

SPECIFICATION 

THERMAL STORAGE PREHEATER WATER STOP CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements ofa 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 
be approved in writing by Rocketdyne 

Engineering. 

NUMBER 
SP42-089 

TYPE 
EQUIPMENT 

DATE 2-14-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. 
PAGE 1 of 3 

-

···1...__ ________ I• 
f'ORM A 131~-1 REV 2-71 ( ~ - I Ni>I CATES CHANGE) 

4.6.9-2 



- rUMBER 

SP42-089 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM Ill 131+1-1i REV. 2•71 

Aockwell lntemational Corporation 
Aocketdyne Division 

Canoga Par-. .:a 10""·!S 

FSCM NO. 02902 

REVISION LETTER I 
'-------~---------1

:AGE 2 

TPWSK-1 AND TPWSK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

GLOBE 

2 1/2 INCH BUTT WELD 

ASTM Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL " 

WATER 

580 PSIG@ 540 F 

2.0 PSID MAXIMUM 

Cv = 51 MINIMUM 

300 LB CLASS 

16° TO l13°F-

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATE VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVESiALl BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 

ANO MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 

PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 
STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE.: 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 2 INCH 
THICK INSULATION AFTER ATTACHMENT TO LINE. 

• WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL BE 

SELF-CLOSING REGARDLESS OF J«lUNTING ATTITUDE. 

4.6.9-3 



.... ____ ,, ··---~---·-··-~ --·..-- -•--•-"• 
Rocketdyne Division 

Cal"lo;a Pan, Ca1.to,n1~ 

FSCM NO. 02802 

INUMBER REVISION LETTER I 
. SP42-089 '-----~-~~-....-----1 PAGE 3 ---------,---

DESIGN FEATURES: (CONT'D) 

I 
I 
I • HANDWHEEL MUST BE KEPT BELOW l 25°F 
I 

-

-
FORM A 131 ~MS REV. 2·78 

4.6.9-4 
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4.6 

4.6. 10 

4. 6. 1 o. 1 

4. 6. 10. 2 

4. 6. 10. 3 

4.6. 1 o.4 

4. 6. 10. 5 

4.6. 1 o. 7 

4.6. 1 o. 8 

4.6. 10. 9 

4. 6. 10. 10 

Check and Stop Check Valves 

Preheater Panel Feed Water Inlet Check Valve 

Identification 
Tag Number 

V-FW-200-202 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No~ 

Material 

Weight 

Prescribed Service 

1N'ater 

Vendor 

Description 

Preheater Panel Feed Water Inlet 
Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

4 inch Fig. 36178T 

SP42-058 (following) 

Body: Carbon Steel 

89 lb 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward manual V-370 (paragraph 4.6.S. 11) 

Parts List 

See Rockwell Edward manual V-370 (paragraph 4.~.5.11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.6.S. 11) 

Maintenance Instructions 

See Rockwell Edward manual V-370 (paragraph 4.6.S. 11) 

Acceptance Tests 

None 

4.6.1~1 



PREPARED BY 

J. W. LEWELLE 
APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

SPECIFICATION 

WATER INLET CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification suspersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering . 

NUMBER 

TYPE 
1----EQ_U_I_PM_E_N_T ____ ""' _ A 

DATE W 
3-10-80 

SUPERSEDES SPEC. D~T[D: 
1-4-80 

REV. LTR. 
A 

PAGE 1 of 2 

-

.,___, _______ !• 
FORM R 131-H-1 REV. 2-71 ( t/> - I MDI CATES CHANGE) 

4.6.1~2 



- NUMBER 

SP42-058 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

0 CAPACITY: - LEAKAGE: 

CRACKING PRESSURE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

_, 
FORM R 13UM5 REV. 2-78 

Rockwell International Corporation 
Aocketdyne Division 

FSCM NO. 03J02 

REVISION LETTER 

A 
PAGE 2 

RPWICK (COMPONENT SHALL BE TAG IDENTIFIED) 

PISTON 

4 INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 160 

PIPE. 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

WATER AT 2185 PSIG MAXIMUM AND 600 F MAXIMUM 

16 TO 113 F 

1500 LB 

Cv = l 00 MINIMUM 

INTERNAL - 30 CC/MINUTE MAXIMUM 

EXTERNAL - NO VISIBLE LEAKAGE 

2 PS!D MAXIMUM 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED PORTS 

TO PREVENT CONTAMINATION DURING SHIPMENT AND STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 

THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

3. WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 

BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

4.6.1~3 
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4.6 

4. 6. 12 

4.6. 12. 1 

4.6. 12.2 

4.6.12.3 

4.6. 12. 4 

4.6. 12.5 

4 .6. 12.6 

4.6. 12. 7 

4.6. 12. 8 

4.6. 12. 9 

4.6. 12. 10 

Check and Stop Check Valves 

Superheater Stearn Check Valve 

Identification 
Tag N~mber 

Description 

V-ST-5-301 

V-ST-5-302 

Superheater Steam Check Valve 

Superheater Steam Check Valve 

Description 

Manufacturer: Jenkins 

Part Number: 6 inch Fig. 2026 

Rocketdyne Specification No.: SP42-109 (following) 

Mater i a 1: 

Weight: 

Body: Carbon Steel 

148 1 b. 

Prescribed Service 

Steam 

Vendor 

Jenkins 

Special Cautions 

Periodic Service 

Parts Li st 

Special Tools 

- see fol lowing 

Maintenance Instructions 

Acceptance Tests 

~.6.12·1 



J 

' 

, 
.J 

Class 300 

CAST STEEL 
SWING CHECK 
F 26 Flanged, 2"-1 O'' 
FIG. 2026, Weld, 2"-10" 

FIG. 1026 

MATERIALS LIST for "B2" Valves 

PART SPECIFICATION 

1 COVER STUD BOLT ASTM Al 93, GR. 87, Steel 

2 COVER BOLT NUT ASTM Al94, CL. 2H, Steel 

3 COVER ASTM A216, GR. WCB, Ca1llon Steel 

4 GASKET Stainless Steel & Asbestos 

s SIDE PLUGS Steel 
6 HANGER PIN 13% Chromium Stainless Steel 

7 HANGER NUT PIN Stainless Steel Cotter Pin 

8 HANGER NUT 13% Chromium Stainless Steel 

9 HANGER Carbon Steel 

10 DISC 13% Chromium Stainless Steel 

11 SEAT RING 13% Chromium Stainless Steel 

12 BODY ASTM A216, GR. WCB, Carbon Steel 

4.6.12-2 

300 psi at 850°F. 

Bolted Cover 

Trim Combination #2 for Steam, Air, Gas or A 
Water,850°F.Max.;forOilandOi1Vcpor, 1000°f.Max. ~ W 

Also available with Trim Combinations #4, 5 and 6. 

D 

\ 
ll-----r-E ______ -'-· B_ 

( 

DIMENSIONS- INCHES 

SIZES A• B c• D E· 

·2 10½ 61/z 3/a 5¼ s· 
21/z 11½ 71/z 1 61}(, 5• 

3 12½ 81/4 l¼ 71}(, s· 
4 14 10 l¼ 8¼ s· 
-- . --- ---1~ ,. .. . ,. ~= s·D 6 J 17½ 12½ lU, 10½ 

-u 1:J ln 

10 24½ 17½ 13/a 

•Includes 1/1&· raised faces 
on flan1ed end velves. 

ts• flansed ends only. 

, ... -,. l!> • 

191', 5• 

WEIGHTS-POUNDS 
SIZE 2"' 211z· 3• 4• 5• 

--

&· 

VALVES IIAVE Z BOSSES. 

Diameter of bore of weld 
end valves equals inside 
diameter of Schedule 40 

pipe, When specially or
dered, valves con be fur
nished with ends for other 
pipe schedules. 

a· 10" 

-

e,.:: Oftft~ 39 65 80 125 170 223 445 660 

(~Fi1t2026
1 

27 45 56 93 ' 148" 297 485 ·-.....__, 
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PREPARED BY 

J. K. Cheng 
APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calilomia 

SPECIFICATION 

SUPERHEATER STEAM CHECK VALVE 

FORM R 1314-1-1 REV. 2-78 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( </, - INDICATES CHANGE) 
4.6.12-3 

NUHBER 
SP42-109 

TYPE 
EQUIPMENT 

DATE 
9-3-80 

SUPERSEDES SPEC. DATED: 
4-30-80 

REV. L TR. 
PAGE 1 of 2 



NUMBER 

SP42-l09 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131-H-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Pa:-. Ca1,!o~n:a 

FSCM NO. 02602 

REVISIQt,; LETTER 

/\ B 
PAGE 

2 

TSSCK-1, TSSCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

S!HNG CHECK 

6 INCH BUTT WELD 

ASTM Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

STEAM 

450 PSIG@ 580 F 

2.0 PSID MAXIMUM 

Cv = 870 MINIMUM 

300 LB CLASS 

16° TO ll3°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS ( INCLUDING RUST 

AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 

PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 

STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 

INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

4.6.12-4 

-

-



-

-

4.6 

4 .6. 17 

4. 6. 17. 1 

4. 6. 17. 2 

4 .6. 17. 3 

4. 6. 17. 4 

4.6. 17. 5 

lf .6. 17. 6 

4.6. 17. 7 

4.6. 17. 8 

4.6. 17. 9 

4. 6. 17. 10 

Check and Stop Check Valves 

Charging Pump Oi 1 Stop Check Valve 

I dent i -~ i cation 
Tag Number 

V-T0-4-307 Charging 

V-T0-5-308 Charging 

Description 

Description 

Pump Oi 1 Stop-Check 

Pump Qi l Stop-Check 

Manufacturer: Rockwell Edward, Pittsburgh, Penna. 

Part Number: 8 inch Fig. 607Y 

Rocketdyne Specification No.: SP42-110 (following) 

Material: Body: Carbon Steel 

Weight: 530 1 b. 

Prescribed Service 

Oil 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

Valve 

Valve 

See Rockwel 1 Maintenance Manual V-377R1 (See paragraph 4.6.5.11) 

Periodic Service 

See Rockwel 1 Maintenance Manual V-377R1 (See paragraph 4.6.5.11) 

Parts Li st 

See Rockwell Maintenance Manual V-377R1 _(See paragraph 4.6.5.11) 

Speci a 1 Too 1 s 

See Rockwell Maintenance Manual V-377R1 (See paragraph 4.6.5.11) 

Maintenance Instructions 

See Rockwel 1 Maintenance Manual V-377Rl (See parag,raph 4.6.5.11) 

Acceptance Tests 

None 

4.6.17·1 



TlTLE 

PREPARED BY 

J. K. CHENG ~-"' · FSCM NO. 02802 

Rockwell International Corporation 
Rocketdyne Division 

canoga Park, Califomia 

SPECIFICATION 

PUMP STOP CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering . 

NUMBER 
SP42-110 

TYPE 
E UIPMENT 

DATE 
4-30-80 

SUPERSEDES SPEC. DATED: 
g_-14-80 

REV. LTR. 
A PAGE 1 of 3 

---

I....__ ____ 4.6.17-2 __ ______.I • 
FORM R 131.ff-1 REV. 2•71 C•- INDICATES CHANGE) 



-

, 

-

NUMBER 

SP42-110 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 
PIPE f"ATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEff>ERATURE: 

LEAKAGE: 

CLEANING ANO PACKAGING: 

DESIGN FEATURES: 

FORM R 131-+t-15 REV. 2•71 

Aockwell lntemational Corporation 
Aocketdyne Division 

Canoga Park, Cahlo,n,a 

FSCM NO. 02902 

REVISION LETTER 
1---.---.--......---r-"-"T"--r----,----, PAGE 

.A 2 

TFESK-1, TFESK-2, TFCSK-1, TFCSK-2 (COMPONENTS SHALL 

BE TAG IDENTIFIED) 

ANGLE 

8 INCH BUTTI~ELD 
ASTM Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43, DENSITY= 40.3 cul~@ 600 °F) 

115 PSIG @ 600°F 

2 PSID MAXIMUM 

Cv = 1208 MINIMUM FOR TFESK-1 AND -2, 

Cv = 1250 MINIMUM FOR TFCSK-1 AND -2 

600 LB CLASS 

16° TO 113•f 

" INTERNAL - MAXIJtJM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 

AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 

PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 

STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 l/2 

INCK THICK INSULATION AFTER ATTACHMENT TO LINE. 

4.6.17-3 



NUMBER 

SP42-11O 

DESIGN FEATURES: 

Rockwell International Corporation 
Rocketdyne Division 

C.noga Park, Cal,torn,a 

FSCII NO. 02802 

REVISION LETTER .__ _______________ PAGE 

A 

(CONT'D) 

• HANDWHEEL ft.JST BE KEPT BELOW 125°F. 

3 --

---

·1..____ -------~' • 
FORM R 131~-15 REV. 2·18 4.6.17-4 



-

-· 

-

4.6 

4.6. 18 

4.6. 18. 1 

4.6.18.2 

4.6. 18.3 

4.6. 18. 4 

4.6. 18.5 

4.6. 18.6 

4.6. 18. 7 

4.6. 18.8 

4.6.18.9 

4.6. 18.10 

Check and Stop Check Valves 

Extraction Pump Oil Stop Check Valve 

Identification Description 
Tag Number 

V-T0-12-316 

V-T0-13-319 

Description 

Manufacturer: 

Part Number: 

Extraction Pump Oil Stop Check Valve 

Extraction Pump Oil Stop Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

8 inch Fig. 607Y 

Rocketdyne Specification No.: SP42-110 (following) 

Material: 

Weight: 

Body: Carbon Steel 

530 lb. 

Prescribed Service 

011 

Vendor 

Rockwell Edward, Pi·ttsburgh, Penna. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-377R1 (See paragraph 4.6.5.11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-377Rl (See'paragraph 4.6.5.11) 

Parts Li st 

See Rockwell Edward Maintenance Manual V-377Rl (See paragraph 4.6.5.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-377R1 (See pariagraph 4. 6.5.11) 

Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-377Rl (:See"paragr.aph 4.6.5.11) 

Acceptance Tests 

None 

4.6.18-1 



I 
I• 

PREPARED BY 

J. K. CHENG 

If ' 

TITLE 

) 

FORM R 131~-1 REV, 7-7fl 

' 

All 
FSCM NO. 02602 

NUMBER 
SP42-110 

TYPE 

Rockwell International Corporation 
Aocketdyne Division 

1---.... E=:Q.._IU=IP_M=E .... NT ______ ... ~ -
DATE 

Canoga Park. Callfomla 

SPECIFICATION 

PUMP STOP CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

4.6.18-2 

{ d, - I Nnl CATES CHANGE) 

4-30-80 

SUPERSEDES SPEC. DATED: 
?-14-80 

REV. LTR. 
A PAGE I of 3 

•.____/ -

-



J 
NUMBER 

SP42-110 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 
PIPE ~ATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAY.AGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

Rockwell International Corporation 
Aocketdyne Division 

CanoQa Park, Cahlorn,a 

FSCM NO. 02602 

REVISION LETTER ...._ ___________ PAGE 

A 2 

TFESK-1, TFESK-2, TFCSK-1, TFCSK-2 (COMPONENTS SHALL 

BE TAG IDENTIFIED) 

ANGLE 

8 INCH BUTTI~ELD 
ASTM A106 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43, DENSITY= 40.3 CUL~@ 600 °F) 

115 PSIG@ 600°F 

2 PS ID MAXIMUM 

Cv • 1208 MINIMUM FOR TFESK-1 AND -2, 

Cv • 1250 MINIMUM FOR TFCSK-1 AND -2 

600 LB CLASS 

16° TO 113°F 
,-.. 

INTERNAL - MAXIKIM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE.LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 

AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 

PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 

STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE. 

• VALVE SHALL BE DES'l_~~ED TO PERMIT INSTALLATION OF 3 1/2 

INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

4.6.18-3 



Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calilorn1a 

FSCM NO. 02102 

!NUMBER I REVISION LETTER I 
1--.,..--,---,r--....---,lr--,lr--,---, PAGE 

3 

.J,_-_______ sP_4_2-_1_1o _____ A ______ -__ - --------------,'~_/ e 
DESIGN FEATURES: (CONT'D) 

• HANDWHEEL ttJST BE KEPT BELOW 125°F. 

-
FORM R 131~-1~ R9N. 7-711 4.6.1M 



·e 

-

4.6 

4.6. 19 

4.6.19.1 

4 .6. 19. 2 

4.6. 19. 3 

4.6. 19. 4 

4.6. 19. 5 

4.6.19.6 

4.6. 19. 7 

4.6. 19.8 

4.6.19.9 

4.6.19.10 

Check and Stop Check Valves 

Superheater Oil Check Valve 

Identification 
Tag Number 

V-T0-12-318 

V-T0-13-321 

Description 

Manufacturer: 

Part Number: 

Description 

Superheater Oi 1 Check Valve 

Superheater Oil Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

8 inch Fig. 392 

Rocketdyne Specification No.: SP42-106 (following) 

Material: Carbon Steel 

Weight: 380 lb. 

Prescribed Service 

Qi l 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Parts List 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-380 {See parag:raph 4.6.5.11) 

Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-380 (See par.agraph 4.6.5.11) 

Acceptance Tests 

None 

4.6.1~1 



PREPARED BY 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

SUPERHEATER INLET FLUID CHECK VALVE 

FORM R 131-H-1 RE\/. 2-78 

The intent of this specification is to 

identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 
be approved in writing by Rocketdyne 

Engineering. 

( d, - I NOi CATES CHANGE' 
4.6.19-2 

NUMBER 
SP42-106 

TYPE 
EQUIPMENT 

DATE 

4-30-80 
SUPERSEDES SPEC. DATED: 

2-14-80 
REV. LTR. 

A 
PAGE I of 2 

-

-



-

0 

0 ' 

-

NUMBER 

SP42-106 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131-H-15 REV. 2-78 

Rockwell International Corporation 
Roeketdyne Division 

FSCM NO. 02602 

REV!SION LETTER 

A 
"AGE 2 

TSFCK-1, TSFCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

PISTON 

8 INCH RF FLANGE 

ASTM Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

OIL (CALORIA HT43, DENSITY= 40.3 cu~@ 600°F) 

115 PSIG @ 600°F 

2 PSID MAXIMUM 

Cv = 293 MINIMUM 

300 LB CLASS 

16° TO l l 3°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL- NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 

AND MILL SCALE}, AND PACKA11ED WITH COVERED PORTS 
TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 

STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REftlJVAL FROM THE LINE. 
i 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 1/2 

INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

4.6.19-3 



-

•• 

• 

4.6 

4.6.20 

4.6.20.1 

4.6.20.2 

4.6 .. 20.3 

4.6.20.4 

4.6.20.5 

4.6.20.6 

4.6.20.7 

4.6.20.8 

4.6.20.9 

4.6.20.10 

Check and Stop Check Valves 

Booster Oil Check Valve 

Identification 
Tag Number 

V-T0-25-326 

V-T0-26-327 

Description 

Boiler Oil Check Valve 

Boiler Oil Check Valve 

Description 

Manufacturer: Crane, Irvine, Calif. 

Part Number: 8 inch Fig. 147-1 /2-XU 

Rocketdyne Specification No.: SP42-107 (following) 

Material: 

Weight: 

Body: Carbon Steel 

350 lb. 

Prescribed Service 

Oi 1 

Vendor 

Crane, Irvine, Calif. 

Special Cautions 

Periodic Service 

Parts Li st 

Special Tools 

Maintenance Instructions 

Acceptance Tests 

4.6.20-1 



~ ·r \·" 

"'--· 

Design Data and Features: 
• These valves comply with applicable requirements of 

Standards: ANSl•B16.5, ANSI-B16.10, ANSI-B16.25, ANSI
B16.34. 

• Material-carbon steel. Other materials available when 
... pacified-Crane No. 5, 7, 9, LCB and "Arctic" steels. 

• Trim-X or XU-suitable for a broad spectrum of services 
to 1100F. Other trims available when specified Include: 
L or LU and A or AU. 

• Outside weight and lever to assist in rapid closing or for 
sensitive balance at low velocities is available on valves 
up to a· in size. 

Weights .. · 
. . ·. . . ~ -. -~ 

-·•. a· nd .- 1 • ·\ 
. • ·! ·.'-!: 

·oimensio'n·s 

,'·a•·-..... _ <·,•· . .'- 0 -.C· B 
. . 

.. ·-·--- . . . . . . 
. ' 

;: ·. ~A··:·'J • 
.. \":_1..~·:~---

_ .. _ v .. : "'"· : 
'.·· 

Weight-Pound• 

Valve 148 147 8 N.P.S. 

2 27 35 25 
2½ 40 53 40 
3 50 70 50 
4 96 115 92 
5 140 120 

~ 
200 

($) 390 
470 

12 635 560 
14 1200 1010 
16 1450 1250 

,:~ -: . ~: .;; .;} .:' ... ~ ,:... . ' 
.• .. ,,· ;". -

Dlmenalons--lnchea 

148 

8.0 
8.5 
9.5 

11.5 

A 

147 

8.0 
8.5 
9.5 

11.5 
13.0 
14.0 
19.5 
24.5 
27.5 
31.0 
30.0 

8 

8.0. 5.00 
8.5 5.50 
9.5 8.00 

11.5 7.00 
13.0 8.00 
1 

15.58 
18.38 
20.62 

. 
4.6.20-2 

I CRANE I. 
SWING CHECKVALV 
CLASS 150 • 2" to ~-~-

.--0 Ila,-=--~ 
t' ,-----·_!!. 

-· .• \.1' 
No.147 

Bolted Cap 
No. 148, Threaded 
No. 147, Flanged 

No. 147½, Butt-Welding 

Pressure-Temperature Rating 
Carbon Steel, ASTM A21& Grade wee 

285 psi @-20F to 1 00F 

',_../ -



-

-

-

PREPARED BY 

J. K. CHENG FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

TITLE 
BOILER INLET FLUID CHECK VALVE 

FORM R 1314-1-1 REV. 2•78 

The intent of this specification is to 
identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 
Engineering. 

( r/, - INDICATES CHANGE) 
4.8.20-3 

NUMBER 
SP42-107 

TYPE 

E UIPMENT 
CATE 

9-3-80 
SUPERSEDES SPEC. DATED: 

4-30-80 
REV. LTR. 

PAGE 1 of 2 B 



0 

0 

NUMBER 

SP42-107 

TAG NUMBER: 

TYPE: 

CONNECT IONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANirlG. AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131 ~-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REViSION LETTER 
1----.----,-__..--,------,---,---1 PAGE 

A B 2 

TBFCK-1, TBFCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

SWING CHECK 

8 INCH BUTTWELD 

ASTM A106 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

OIL (CALORIA HT43, DENSITY: 40.3 CUL~T@ 600°F) 

115 PSIG @ 600°F 

2 PS ID MAXIMUM 

Cv = 878 MINIMUM 

150 LB CLASS 

16° TO 113°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATE VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 

RUST AND MILL SCALE),AND PACKAGED WITH COVERED PORTS 

TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT 

AND STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LIN. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 1/2 

INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

. 
4.6.20-4 

-



4.6 

- 4 .6. 21 

4 .6. 21. 1 

4 .6. 21. 2 

4.6. 21. 3 

4 .6. 21. 4 

- 4. 6. 21. 5 

4 .6. 21. 6 

4.6. 21. 7 

4 .6. 21. 8 

4. 6. 21. 9 

4.6 .21. 10 

-

Check and Stop Check Valves 

Auxiliary Pump Oi 1 Stop Check Valve 

Identification Description 
Tag Number 

V-T0-305-325 

Description 

Manufacturer: 

Part Number: 

Auxill iary Pump Oil Stop Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

4 inch Fig. 604Y 

Rocketdyne Specification No.: SP42-111 (following) 

Material: 

Weight: 

Body: Carbon Steel 

190 lb. 

Prescribed Service 

Oi 1 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Parts List 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.6.5.11) 

Acceptance Tests 

None 

4.6.21-1 



PREPARED BY ~V, _J 

J. K. CHENG ~•'-· FSCM NO. 02802 

APPROVALS ___ .;.;._ ____ ---'_ -- -
Rockwell International Corporation 

Rocketdyne Division C--/ 1 Z• l.•J-o 
,,,,,-'/r _,.'-"•~I 

TITLE 

FORM R 131~-1 REV. 2-71 

C.noga Park, Califomia 

SPECIFICATION 

AUXILLIARY FLUID STOP CHECK VALVE 

The intent of this specification is to 

identify.mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

(ff>- INDIA:ATES CHANGE) 
4.6.21·2 

NUMBER· 
SP42-111 

TYPE 
EQUIPMENT 

DATE 
4-30-80 

SUPERSEDES SPEC. DATED: 
2-14-80 

REV.A LTR. I PAGE 1 of 3 

-

-



-

• 

NUMBER 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: 

LlNE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

SP42-111 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131~-15 REV. 2-71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Ca1olorn1a 

FSCM N0.02802 

REVISION LETTER 

A 
PAGE 

2 

TFASK {COMPONENTS SHALL BE TAG IDENTIFIED) 

GLOBE 

4 INCH BUTT WELD 

ASTH Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43, DENSITY• 40.3 C~@ 600°F) 

115 PSIG @ 600°F 

-
2 PS ID MAXIMUM 

Cv = 187 MINIMUM 

600 LB CLASS 

16° TO 113°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 
AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 
~ORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM nt LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 3 INCH 
THICK INSULATION AFTER ATTAOIIENT TO LINE. 

4:6.21-3 



NUMBER 
SP42-lll 

DESIGN FEATURES: 

FORM A 1'1~·15 REV. 2•71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahtorn,a 

FSCM NO. 02802 

REVISION LETTER 

A 

(CONT'D) 

• HANDWHEEL MUST BE KEPT BELOW 125°F 

4.6.21-4 

PAGE J 

-



-

-

-

4.6 

4.6.23 

Check Valves 

Identification 

TAG No. V-VT(SCE)-3 

4.6.23.1 Description 

Manufacturer: 
Part No.: 
Material: 
Weight: 

Lunkenheimer 
3072-65.540 
A216 WCB 
268 lb. 

4.6.23.2 Maintenance Instructions 

Description 

Check Valve downstream of PV-647B 

See following pipe valve specification data sheet. 

4.6.23-1 



.,. ... 

SCE !AG SO.: 

RATI~G: 

~D CO~EC'!IO~:: 

!ODY ~.ATERL.\L: 

BONNET TYP~: 

PACK~iG OR SEAL: 

OPERATOR: 

R.~!ARKS: 

~.ANUFAC7!}R ER 

Crane 

ACCEPT A3 LE: VALVE 

Powell 
Lunkenheic:ier 

, 

Stl{VICE:: ~edium 

CHECK VALVE 

310 SC[ MATERIAL CODE sa.: 
V-VT- 'SC.E-3 

300# 

R.F. Flanged, ANSI B 16.5 3" thru 10" Sch. 40 

Cast C.S. AS~ A216 GR WC! 

Bolted 

Swing Type, 13% Chromiua 

Stellite Faced Seat Ring 

Ring Joint or Asbestos Gasket 

-----
For Vertical or Horizontal Ins:allation. 
To Conform to A.~SI ! lo.10 

FIG. ~o. SIZE R.a::GE 

159 2" - 16" 

~UIVALE:-"1'S 

3061A l" - 16 II 

3072 1-1/2" - 10" 

Pressure Steam, Feedvater, Condensate 

NOTES 

!r-,--------------~l--~1---~L:.=-·-z-~~--n-~S~~~L-~~O~:~;~~G~~--:-:.~3~:-~~:~:~:-'.;---j 
• I I 
: I ! 
= I i 3i'i: I 

PIPL"':G VALV:'. 
SPEC Ii'!CAT IO~ 

: No. i?.~visiori,; I 1 
~ t--......._ _____ l ~~,:..:::.: 1 1 1 J . . ~~2 1 
~ ~--A-ppro_v_;:_d __ 1 _o_.x._·_ . .:.1 _o_._x_. ~' _c_k_':i_. _1 ,._.,_i<:!_·-=_u_._o_. _N_o __ D_;,1 ... e ______ Sc_u_,11_~_,n_CJ!_l_,1:_om_,._ .. ;,;.~a'.;..! __ .~_., __ ~ _____ __,:I 

~~-3.3o.54 Si:::::.·:- .:9 

* 

-

ox. o.x. 'CJ:'d. IU~d~ ~ 0.JC. I o.:c . . C!:'d. M~11J 
4.6.23-2 

A{lprom I c.x. ox. I Ck':J. .v.~ . .-, 
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4.6 

4.6.23 

4.6.23.1 

4.6.23.2 

Check Valves 

Identification Description 

Tag No. V-VT-(SCE)-6 Check Valve for PV-640 

Description 

Manufacturer: 
Part No.: 
Material: 
Weight: 

Lunkenheimer 
3072-69-540 
A216 WCB 
680 lb. 

Maintenance Instruction 

See following pipe valve specification data sheet.J 

4.623-3 



.. . -
CHECK VALVE 

SCE TAC ~O.: 310 SC£ MATERIAL CODE ~;,.: 

• 

RATI~G: 

~D CO~ECT!O~: 

BODY ~.ATERIAL: 

30SNET TYPE: 

DISC: 

j_fil_: 

PACKL'lG OR SEAL: 

~: 

OPERATOR: 

RE?!ARKS: 

?-'JI.NUFACTUR ER 

Crane 

V- Vr- -Sc. s ~ 0 

300# 

R.F. Flanged, ANSI B 16.5 3" thru 10" Sch. 40 

Cast C.S. AS~ A216 GR WCB 

Bolted 

S"'1ng Ty~•• 13% Chrom!ua 

Stellite Faced Seat Ring 

Ring Joint or Asbestos Gasket 

For Vertical er Horizontal Ins:allation. 
To Confor.n to A.~SI B 16.10 

nc. ~o. 

159 2" - 16" 

ACCEPTASLE VALVE ~UIVALE:."TS 

Powell 3061A 
3072 

l" - 16" 
1-1/2" - 10" Lunkenheii::er 

Si:JtVIC~: ~ediuc Pressure Stea~, Feedvater, Condensate 

•t-~---------------~------t 

NOTES 

z 

• i3n:, ; ~-:---------=,--.,....,.-------~----------f 
PIPL~G VALVE 
SPECIF!CATIO.S 

; t-N_o_. _____ ,-:.;R~~~Y~is~io:::.:.n~ I 
.~,---:, i Appror::d I OX. : O.X. I CJr.':J. ;!,.f..-:: IJ.O. NoJ D~te 

(::-:~.....: 
Soullt~rn CJ/ilom1• Ea!::-., ~ 

O.K. I O.X. Ck'd. ,M~de ~ 
~!-33054 

OJC. I o.x . . CJ.'d. M~.JI 
4.6.23-4 



4.6 

4.6.24 

4.6.24.1 

4.6.24.2 

4.6.24.3 

4.6.24.4 

4.6.24.5 

4.6.24.6 

4.6.24.7 

4.6.24.8 

4.6.24.9 

Check and Stop Check Valves 

Swing Check Valve for Control Valve PV-640 

Identification Description 

Tag No. V-VT-SCE-9 Swing Check Valve 

Description 

Manufacturer: 

Part No.: 
Specification No: 
Material: 
Weight: 

Prescribed Service 

Steam 

Vendor 

Crane Company 

Special Cautions 

Crane Company 
Indian Orchard, Mass. 
10"-159-1/2 x U-7 
DOE Spec. No. 40P700-295 
Body: A217-WC6 
487 lb. 

See Technical Data (following) 

Periodic Service 

See Technical Data (following) 

Part List 

See Technical Data (following) 

Special Tools 

None required 

Maintenance Instructions 

See Technical Data (following) 

4.6.24.10 Acceptance Test 

See Technical Data (following) 

4.6.24-1 



I 
TECHNICAL DATA 

, __________________________ ____ 

I 

·' 
I 

TECHNICAL MANUAL 

FURN I SHED TO 

TOWNSEND BOTTOM, INC. 
P.0.#3004-C21700 

FOR 

SOLAR ONE PILOT PLANT 

CRANE I.O. NO. 515067 

Fl NAL AUG 2 7 1981 

lleam.1-Boger 

"•• C21700 1127'81 

HHG. E-1A FIie No. £ 

CRANE CO. • INDIAN ORCHARD PLANT 
203 HAMPSHIRE STREET, INDIAN ORCHARD, MASSACHUSETTS 

4.6.24-2 

-

-
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CRANE CO. INOIAN ORCHARD PLANT~ 
CERTlflEO FOR. CONSTRUCTION ~ 

FINAL MAR 1 61981 
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13 STUD 
12 PIN 
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10 WASHER 
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1. 

2. 

3. 

4. 

RECOMMENDATIONS FOR THE STORAGE OF VALVES 

The storage area should be reasonably level, well drained, and have 
a paved surface, and be protected by a roof and sheltered from rain, 
dust, dirt and the elements. 

Packing should be removed from the stuffing box if the valve is to be 
stored for over 6 months. Valve stuffing box should be repacked before 
valve is installed. It is highly recommended that only new material 
be used when repacking. 

If storage is less than 6 months, the stem should be repositioned 
periodically (by turning the handwheel) to differing locations to 
minimize galvanic corrosion. (Once a month may be adequate.) 

If storage is greater than 6 months, desiccant bags should be placed 
inside the valve to prevent internal corrosion. 

5. Ends should be adequately sealed off to prevent entrance of moisture 
or foreign material, and protected to prevent damage to weld ends or 
gasket surfaces. 

6. Valves should be skidded and covered with heavy gauge polyethylene, 
or other suitcble material, secured to the base of the skid with 
nailed battens, however, do not seal all sides since air circulation 
is necessary. 

7. Crane Co. is c~xious to assist in assuring that equipment is stored, 
installed, used and maintained in the best practical manner. Inasmuch 
as the materic1 is not in our possession, you can however understand 
that Crane Co. cannot accept any responsibility for the storage of 
materi a 1. 

4.624-5 
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INSTALLATION, ADJUSTMENT, TEST, LUBRICATION AND MAINTENANCE 

OF 

CRANE SWING CHECK VALVES 

Installation: Flange End 

Before installing the valve, examine the lines for foreign matter and 
clean them thoroughly. Make sure no foreign material is in the ports of the 
valve. Locate the valve in place after the gaskets have been fastened to 
either the valve or pipe flanges. Bolt the valve into the line. Draw down 
the bolts evenly, tightening down the bolts at 180 degrees from one another 
while proceeding around the flange (cross-tightening). 

Installation: Weld End 

Before installing the valve, examine the lines for foreign matter and 
clean them thoroug~ly. Make sure no foreign material is in the ports of the 
valve. Locate the valve in place and weld. 

Adjustment and Test 

After installation, check all joints for leaks. In the event of leakage, 

-

draw down the bolts on both sides of the leak as well as the bolts at the A 
point of leakage. W 

Lubrication 

Crane swing check valves require no lubrication. 

Maintenance 

Crane swing check valves require no maintenance. 

Special Tools Required 

None 

CRANE CO., INDIAN ORCHARD PLANT 

4.6.24-6 

PE-138209, Rev. 2 
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- 5.0 

e. 

ASSIS'IJ.NCE FROM CRANE CO. 

S.1 Questions arising during use of Crane Valves should 

be referred to your local Crane Representative. 

5.2 Crane Co. operates Valve Service Centers which specialize 

in reconditioning or modification of valves. Your local 

representative will arrange details upon request. 

4.6.24-7 



4.0 

,-

( 

VALVE REPAIR 

4.1 The many different types and sizes of bolted bonnet 

valves supplied by Crane necessitates utilization of 

variations in design detail. Guidance relative to con

ditions common to Crane designs follm.i. 

4.2 Repair or replacement of malfunctioning parts should be 

controlled by competent valve mechanics. 

4.3 A replacement gasket should be available prior to dis

assembly; though re-use of ring type bonnet joint gaskets 

is possible. 

4.4 Gate valve discs and bodies should be match marked to 

facilitate installation of the disc in the same orienta

tion relative to body seats as at factory assembly. 

4.5 The desirability of maintaining cleanliness of parts 

during reassembly cannot be overemphasized. 

4.6 Lubrication of threaded parts as required for proper 

assembly is necessary. 

4.7 Assure that the actuating mechanism is operating properly -

reference Paragraph 2.8. 

4.S Follow the maintenance instructions per Paragraph 3.0 to 

verify suitability of product for continued usage. 

-

-

-
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3.3 Valve stems should not be backseated during operation. 

A tightly seated backseat may give a dangerously false 

indication that the stuffing box does not leak. It is 

recommended that manually operated valves be opened 

fully (to backseat) and then the stem nut turned approxi

mately 1/2-revolution in the closing direction, when 

valves are to be positioned wide open. 

3.4 Repacking of stuffing box while under pressure is not 

recommended; though a backseat which isolates pressure 

from the stuffing box could facilitate this procedure 

under emergency conditions. 

3.5 Lubricate stems and stem nuts periodically, using a good 

grade of high quality grease. Grease should be injected 

into the stem nut bearing area by means of the injection 

fitting provided. A light film applied to threaded stem 

surface after cleaning is adequate. 

3.6 Preserve the Identification Plate of all valves. · I.D. Plates 

are fastened in a conspicuous location, frequently on a yoke 

arm. The numbers are used to identify the valve. These 

numbers are particularly helpful when replacement parts are 

required. 

3.7 Do not disassemble any valve unless required to correct a 

malfunction. The vast majority of valves never require 

maintenance involving .complete disassembly during the life 

of the product if properly installed, used, and maintained. 

4.6.24-9 



3.0 

\ 

MHNTENANCE 

3.1 Even though not normally required, it is recommended 

that flanged bonnet joint bolting be checked to assure 

that gasket loading is adeq~ate. Using the crossover 

torquing method, apply the torque value listed below 

for the diameter of bolting used; do not exceed by more 

than 25%. 

TORQUE VALUES (30,0000/Iif BOLT STRESS) 

Bolt Dia. Torque Bolt Dia. Torque 

(in.} {ft. lb.2 {in.) ~ft. lb.) 

1/2 30 1 260 

9/16 45 1-1/8 375 

5/8 60 1-1/4 525 

3/4 110 1-3/8 715 

7/8 170 1-1/2 925 

Should any leakage at the bonnet joint be noted during 

the system hydro test, an infrequent occurrence, dis

assembly and repair procedures should be undertaken unless 

bolt load had not been verified as reccnmnended above. 

See Section 4.0 for valve repair procedures. 

3.2 Stop visible leakage from stem packing boxes by adjustment 

of gland bolting. Leakage should be stopped as soon as pos

sible to prevent degradation of valve parts. 

4.6.24-10 
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2.0 

-

-· 

INSTALLATION 

2.1 Thoroughly clean and prepare the piping system for valve 

attachment. 

2.2 Remove valve end closures and.inspect ports and seating 

surfaces for cleanliness just prior to positioning in 

system. 

2.3 Install packing if necessary, reference Paragraph 1.6. 

2.4 Seat the valve disc with a light load to bring seating 

surfaces into contact during welding and heat treatment. 

::.. 5 

:.. 6 

Support the valve to prevent unnecessary stresses induced 

by the connecting piping. 

Assure that all bolting or welding (including heat treatment) 

associated with installation of the valve in the piping 

system is in compliance with applicable codes and standards. 

In the absence of a governing code, the ASME Boiler Code, 

Section IX is recommended. 

~.7 Clean the system of weld spatter, construction debris, and 

scale, following installation and before hydro testing. 

:.8 Check functioning of the actuating mechanism. Motor operated 

valves, which can be damaged by improper connection or adjust

ment, should be double checked to assure proper hook-up and 

control. 

4.6.24-11 



.... 
PRACTICES FOR HANDLING 

CRANE GATE, GLOBE AND CHECK VALVES 
WITH BOLTED BONNET JOINTS 

ltECEIVING AND STORAGE 

l.l Account for and check off each valve on the itemized 

list of products shipped. 

:.2 E~amine each item for obvious shipping danage. 

:.3 }!aintain all packing lists and/or data supplied with 

the valves for future reference. 

:.4 Unload valves carefully, leaving all protective closures 

or skidding in place until valve is ready for installation. 

(:hough valves are rugged devices, they can be damaged by 

csreless handling.) 

_.5 Store valves under roof in a clean, dry area. 

_.6 I: storage time is in excess of six (6) months, packing 

s:-ould be removed and replacement packing ordered • 

.• 7 I>.- not stack valves while in storage unless absolutely 

n,-::essary. Any stacking should be carefully controlled 

t: avoid potential damage by inadvertent dropping or 

h.:ndling contact; particularly during removal from storage. 

4.8.24-12 
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- 4.6 

4.6.26 

4.6.26. 1 

4.6.26.2 

4.6.26.3 

- ' 4.6.26.4 

4.6.26.5 

4.6.26.6 

4. 6. 2E. 7 

4.6.26.8 

4.6.28.9 

4.6.26. 10 

Check and Stop Check Valves 

Boiler Panel Water Inlet Stop Check Valves 

Identification 
Tag Number 

RBW I SK-04 
thru 

RBW I SK-21 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

Description 

Boiler Panel Water Inlet 
Stop-Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

1 inch Fig. 36168T 

SP42-057 (following) 

Body: Carbon Steel 

15 I b. 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward manual V-370 (paragraph 4.6.5.11) 

Periodic Service 

None 

Parts List 

See Rockwel I Edward manual V-370 (paragraph 4.6.5. 11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.6.5. 11) 

Maintenance Instructions 

See Rockwell Edward manual V-370 (paragraph 4.6.5. 11) 

Acceptance Tests 

None 

4.6.26·1 



PREPARED BY 

J. W. LEWELLEN 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Cahlorn,a 

SPECIFICATION 

RECEIVER STOP CHECK VALVE 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

NUMBH 

SP42-057 
TYPE 

EQUIPMENT 

DATE 1-4-80 

SUPERSEDES SPE:. DArED. 

REV. LTR. 
PAG~ 1 of 2 

-

I..___ ______ , 4_.6.26-2 __ ___,r• 
FORM R 131-H-1 REV. 2-71 ( </> - I NOi CATES CHANGE) 



- NUMBER 

SP42-057 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

- CAPACITY: 

LEAKAGE: 

CRACKING PRESSURE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

• 
FORM R 131-+i-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Cano;a Pa·• Ca1. 1::-•r.a 

FSCM NO. 02602 

REVISION LETTER 
r-"""T"""--.--.---.-~--,--"""T"-- PAGE 

2 

RBWISK-04 THROUGH RBWISK-21 (COMPONENTS SHALL BE TAG 
IDENTIFIED ) 

OPTIONAL 

l INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER AT 1715 PSIG MAXIMUM AND 600 F MAXIMUM 

16 TO 113 F 

1500 LB 

Cv = 10 MINIMUM 

INTERNAL - JO CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

2 PSID MAXIMUM 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION DURING SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 
BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE . 

4.6.26-3 



-

-

4.6 Check and Stop Check Valves 

4.6.27 

4. 6. 27. 1 

4.6.27.2 

4.6.27.3 

4.6.27.4 

4.6.27.5 

4.6.27.6 

4.6.27.7 

4.6.27.8 

4.6.27.9 

Preheater Panel Nitrogen Check Valve 

I dent if i cation 
Tag Number 

Description 

RPNCK-1 
and 

RPNCK-2 

Preheater Panel Nitrogen Check Valve 

Description 

Manufacturer 

Part Number: 

Rocketdyne 
Specification No. 

Mater i a 1 

Weight 

Prescribed Service 

Water 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

inch fig. 36178T 

SP42-060 (following) 

Body: Carbon Steel 

9 1 b. 
J 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Manual V-370 (paragraph 4.6.5.11) 

Periodic Services 

None 

Parts Li st 

See Rockwell Edward Manual V-370 (paragraph 4.6.5.11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4.6.5.11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4.6.5.11) 

4.6.27.10 Acceptance Tests 

None 

4.6.27-1 



PREPARED BY (\ 1~1,_,_ 

J. W. LEWELLEN -S~! FSCM NO. 0260::? 

APPROVALS 

TITLE 

Rockwell International Corporation 
Aocketdyne Division 

Canoga Park. Califorr,ia 

SPECIFICATION 

PREHEATER NITROGEN CHECK VALVE 

FORM R 131~-1 REV. 2·78 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 
Engineering. 

( ti> - INDICATES CHANGE) 
4.6.27-2 

-NUMBER 
SP42-060 

TYPE EQUIPMENT /--
DATE 

1-4-80 
SUPERSEDES SPE:. DA".'E::;. 

REV. L TR. 

,_ 

-



-

-

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

NUMBER REVISION LETTER 

SP42-060 PAGE 2 

TAG NUMBER: RPNCK-1 AND RPNCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

TYPE: OPTIONAL 

CONNECTIONS: 1 INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 80 PIPE 

MATERIALS: COMPATIBLE WITH LINE FLUID AND HELD CONNECTIONS 

LINE FLUID: WATER AT 2185 PSIG MAXIMUM AND 600 F MAXIMUM 

AMBIENT TEMPERATURE: 16 TO 113 F 

ANSI RATING: 1500 LB 

CAP.A.CITY: 

LEAKAGE: 

CRACKING PRESSURE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R 13Hf.15 REV. 2-78 

Cv = 10 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

2 PSID MAXIMUM 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION DURING SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 

THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
2 INCH THICK INSULATION AFTER ATTACIIMENT TO LINE. 

3. WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 
BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUnE. 

. 
4.6.27-3 



-

-

4.6 

4.6.28 

4 .6. 28. 1 

4.6.28.2 

4.6.28.3 

4.6.28.4 

4.6.28.5 

4.6.28.6 

4.6.28.7 

4.6.28.8 

4.6.28. 10 

Check and Stop Check Valves 

Downcomer Manifold Nitrogen Check Valve 

I dent i f i cation 
Tag Number 

RMNCK-1 
thru 

RMNCK-2 

Description 

Manufacturer 

Part Number 

Ro-::ketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water or Steam 

Vendor 

Description 

Downcomer Manifold Nitrogen Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

1 inch 66178 (F22) T 

SP42-059 (following) 

Body: Chrome moly 

10 1 b. 

Rockwel 1 Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward manual V-370 (paragraph 4.6.5. 11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward manual V-370 (paragraph 4.6.5. 11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.6.5. 11) 

Acceptance T~sts 

None 

4.6.28-1 
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PREPARED BY 

TITLE 

FSCM NO. 02602 

Hur! b L. K 

SP42-059 
TYPE 

Rockwell International Corporation EQUIPMENT 
Rocketdyne Division DATE 

Canoga Park, Callfomla 5-28-80 

SPECIFICATION 

OOWNCOMER NITROGEN CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

t-----------1 
SUPERSEDES SPEC. OATEO: l 

1-4-80 ~ 

REV. LTR. 
A 

PAGE 1 of 2 

-

I....__----------~~ 
FOAM A 131~-1 REV. 2-71 (t/)- INDICATES CHANGE) 

• 4.6.28-2 



I 

i l 
\ 
i 

TAG NUMBER: 

'NUMBER 
SP42-059 

3 TYPE: 

CONNECTIONS: 

MATERIALS: 

0 LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

CRACKING PRESSURE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES:: 

! . 
i 

FORM A 13Hi-15 REV. 2·78 

Roe ... ,, ;uy11a U1Y1s1on 
Canoga Park. Cahlorn,a 

FSCM NO. 02602 

I REVISION LETTER I 
A---, -.-I------,---,--------------- PAGE 2 

RJofiCK-1 , RMNCK-2 AND TDCCK ( COMPONENTS SHALL BE T.a.G 

IDENTIFIED) 

PISTON CHECK 

1 INCH BUTT WELD TO ASTM A335 GRADE P22 SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID ANO WELD CONNECTIONS 

WATER OR STEAM AT 1765 PSIG MAXIMUM AND 1010 F MAX'IHUM 

16 TO 113 F 

2500 LB 

Cv • 8 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 

EXTERNAL - NO VISIBLE LEAKAGE 

2 PSID MAXIMUM 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT ANO 

STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 

FROM THE LI NE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 

LINE. 

3. WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 

BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

4.6.28-3 



-

-

-

4.6 

4.6.29 

4 .6. 29. 1 

4.6.29.2 

4.6.29.3 

4.6.29.4 

4.6.29.5 

4.6.29.6 

4.6.29.7 

4.6.29.8 

4.6.29.9 

Check and Stop Check Valves 

Bootleg Drain Check Valve 

I dent if i cation 
Tag Number 

Description 

TDCCK Bootleg Drain Check Valve 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water or Steam 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

One inch 66178 (Fll T 

SP42-059 (following) 

Body: Chrome moly 

10 1 b. 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwel 1 Edward Manual V-370 (paragraph 4.6.5.11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-370 (paragraph 4.6.5. 11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4.6,5.11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4.6.5.11) 

4.6.29. 10 Acceptance Tests 

None 

. 4.6.29-1 



PREPAP.ED BY 

TITLE 

FSCM NO. 02802 

Rockwell lnternatlonal Corporation 
Rocketdyne Division 

Canoo• Park, Callfomla 

SPECIFICATION 

DOWNCOMER NITROGEN CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

NUMB R 
SP42-059 

TYPE 
EQUIPMENT 

DATE 
5-28-80 

SUPERSEDES SPEC. DATED: 
1-4-80 

.. 
REV. LTR. 

A 
PAGE 1 of 2 

-

l~ _______ ____.r• 
FORM A 131_.M RIV. 2-71 ( ff, - INDICATES CHANGE) 

4.6.;l9-2. 



rUMBER 
SP42-059 

TAG NUMBER: 

3 TYPE: 

CONNECTIONS: 

MATERIALS: 

0 LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

CRACKING PRESSURE: 

-/ PREPARATION FOR DELIVERY: 

DES I GN FEATURES:: 

FORM R 131~MI REV. 2-18 

Rockwell International Corporation 
Rockaldyne Division 

Can09a Park. Cahlorn,a 

FSCM NO. 02802 

REVISION LETTER I PAGE 2 

RftfiCK-1, RMN~K-2 AND TDCCK (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

PISTON CHECK 

.. 

l INCH BUTT WELD TO ASTM A335 GRADE P22 SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

WATER OR STEAM AT 1765 PSIG MAXIMUM AND 1010 F MAXIMUM 

16 TO 113 F 

2500 LB 

Cv • 8 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

2 PSID MAXIMUM 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

ANO MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 

FROM THE LI NE . 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 

LINE. 

3. WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 
BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

4.6.29-3 



-

-

4.6 

4.6.30 

4 .6. 30. 1 

4.6.30.2 

4.6.30.3 

4.6.30.4 

4.6.30.5 

4.6.30.6 

4.6.30.7 

4.6.30.8 

4.6.30.9 

Check and Stop Check Valves 

Condenser Blanket Steam Stop-Check Valve 

Identification 
Tag Number 

Description 

THSWSK-1 

THSWSK-2 

Condenser Blanket Steam Stop-Check Valve 

Condenser Blanket Steam Stop-Check Valve 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwell Edward, Pittsburg, Penna. 

1-1/2 inch Fig. 36164T 

SP42-078 (following) 

Body: Carbon Steel 

29 1 b. 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Manual V-370 (paragraph 4.6.5. 11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-370 (paragraph 4.6.5. 11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4.6.5. 11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4.6.5. 11) 

4.6.30. 10 Acceptance Tests 

- None 

• 4.6.30-1 



PREPARED BY 

J. K. CHENG j,c..,. 
FSCM NO. 02602 

NUMBER 
SP42-078 

TYPE 

Rockwell International Corporation 
Aocketdyne Division 

~--EQ_u_r_PM_E_NT ____ ..,. ~-

Canoga Park, California 

SPECIFICATION 

TITLE 

THERMAL STORAGE BLANKET STEAM STOP CHECK VALVE 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 
identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 
Engineering. 

( ti, - I NOi CATES CHANGE) 
4.6.30-2 

DATE 
2-14-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. 
PAGE 1 of .3 



-

-

NUMBER 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: · 

LINE FLUID: 

SP42-078 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 13HHS REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Car,o;a Pa•" C.a •:;•,.,,a 

FSCM NO. 02602 

REVISION LETTER 
1---,----,---,----,-......---,----,----1 PAG: 

2 

THSWSK-1 AND THSWSK-2 (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

GLOBE 

l 1/2 INCH SOCKET WELD 

ASTM Al06 GRADE 8, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM 

1550 PSIG@ 675°F 

1 .0 PSID MAXIMUM 

Cv = 28 MIN !MUM 

l 500 LB CLASS 

16° TO 113° F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 
AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 
STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 2 
INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

4.6.30-3 



NUMBER 

SP42-078 

Rockwell International Corporation 
Rocketdyne Division 

C.:1· - .: ·• =, . .:. :i .•. 

FSCM NO. 02602 

REVISION LETTER 
------~--.---,-----,.---,------, PAGE 

! 

DESIGN FEATURES: (CONT'D) 

FORM R 131-+-t-15 REV. 2-78 

• WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 

BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

• HANDWHEEL MUST BE KEPT BELOW 125°F 

4.6.30-4 

1,,,e 
I 
i 
I 



-

-

-

4.6 

4.6.31 

4.6. 31. 1 

4.6. 31. 2 

4.6.31.3 

4. 6. 31. 4 

4. 6. 31. 5 

4.6. 31 .6 

4.6.32.7 

4.6.32.8 

4.6.32.9 

4.6.32.10 

Check and Stop-Check Valves 

Superheater Steam Bleed Check Valve 

!dent i fi cation 
Tag Number 

Description 

TSSBCK-1 

TSSBCK-2 

Superheater Steam Bleed Check Valve 

Superheater Steam Bleed Check Valve 

Description 

Manufacturer: 

Part Number: 

Rockwell Edward, Pittsburgh, Penna. 

7 inch. Fig. 838TY 

Rocketdyne Specification No.: SP42-105 (following) 

Mater i a 1 : Body: Carbon Steel 

Weight: 14 1 b. 

Prescribed Service 

Steam 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

(See paragraph 4.6.5. 11) 

See Rockwell Edward Service Manual V376 (See paragraph 4.6.5.11) 

Periodic Service 

See Rockwel 1 Edward Service Manual V376 (See paragraph 4.6.5.11) 

Parts Li st 

See Rockwell Edward Service Manual v376 (See paragraph 4.6.5.11) 

Special Tools 

See Rockwell Edward Service Manual V376 (See. paragraph 4.6.5.11) 

Maintenance Instructions 

See Rockwell Edward Service Manual V376 

Acceptance Tests 

None 

4'.6.31-1 



PREPARED BY 

J. K. CHENG 

TITLE 

I 
FORM R 131-H-1 REV. 2-78 

FSCM NO. 02602 

NUMBER 

SP42-105 
TYPE 

EQUIPMENT 
Rockwell International Corporation 

Rocketdyne Division 

.,__ _________ ....... 
Canoga Park. California 

SPECIFICATION 

STEAM GENERATOR BLEED CHECK VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineeering. 

( th - INDICATES CHA~lGE\ 
4.6.31-2 

DATE 

4-22-80 
SUPERSEDES SPEC. DATED: 

2-14-80 
REV. L TR. 

A 
PAGE 1 of 2 

I 

_/-

-



- NUMBER 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION l ETTE::; 

SP42-105 A 
! PAGt: 

2 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
ANO TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131 ·+H!i REV. 2-78 

TSSBCK-1, TSSBCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

PISTON 

2 INCH SOCKETWELD 

ASTM Al06 GRADE 8, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

STEAM 

170 PSIG@ 500 F 

2 PSID MAXIMUM 

Cv = 21 MINIMUM 

600 LB CLASS 

16° TO ll3°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMIN/t.NTS (INCLUDING 

RUST AND MILL SCALE), AND PACKAGED WITH COVERED PORTS 

TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 

STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 2 

INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

• ·wITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL BE 

SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

4.6.31-3 



-

-

4.6 

4.6.32 

4. 6. 32. 1 

4.6.32.2 

4.6.32.3 

4.6.32.4 

4.6.32.5 

4.6.32.6 

4.6.32,7 

4.6.32.8 

4.6.32.9 

4.6.32. 10 

Check and Stop-Check Valves 

Superheater Blanket Steam Check Valve 

Identification Description 
Tag Number 

TSSWCK-1 

TSSWCK-2 

Description 

Manufacturer: 

Pa rt Number: 

Superheater Blanket Steam Check Valve 

Superheater Blanket Steam Check Valve 

Rockwell Edward, Pittsburgh, Penna. 

1 1/2 inch Fig. 838TY 

Rocketdyne Specification No.: SP47-108 (following) 

Mater i a 1 : 

Weight: 

Body: Carbon Steel 

10 1 b. 

Prescribed Service 

Steam 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Service Manual V376 (See paragraph 4.6.5. 11) 

Periodic Service 

See Rockwell Edward Service Manual V376 (See paragraph 4.6.5.11) 

Parts List 

Nor.e 

Special Tools 

None 

Maintenance Instructions 

See Rockwell Edward Service Manual V376 (See paragraph 4.6.5.11) 

Acceptance Tests 

None 

~.6.32-1 



PREPARED BY 

J. K. CHENG 
APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

SPECIFICATION 

NUMBER 
SP42-108 

TYPE 
E UIPMENT 

DATE 
4-22-80 

SUPERSEDES SPEC. DATED: 

2-14-80 
REV. L TR. 

A PAGE 1 o• 2 

STEAM GENERATOR BLANKET STEAM CHECK VALVE 

FOAM A 131-H-1 AFV 7-78 

The intent of this specification is to 

identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

, 4.6.32-2 



0 

-

NUMBER 

SP42-108 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMS I ENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131-H-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Fscr.- NO. 02602 

REVISION LETTER 
1-A~.....---,----,--~--,...--,---,--· p AG!:: 2 

TSSWCK-1, TSSWCK-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

PISTON 

l 1/2 INCH SOCKET WELD 

ASTM Al06 GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

STEAM 

450 PSIG@ 580 F 

1.3 PSID MAXIMUM 

Cv= 2. 2 MIN !MUM 

600 LB CLASS 

16° TO l13°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST AND MILL SCALE), AND PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMHIATION OR DAMAGE DURING SHIPMENT 
AND STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE. 
i 
I 
I 
I 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 2 INCH: 
THICK INSULATION AFTER ATTACHMENT TO NNE. 

• WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL 
BE SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

4.6.32-3 
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4.6.33 

4. 6. 33. 1 

4.6.33,2 

4.6.33.3 

4.6.33.4 

4.6.33,5 

4.6.33.6 

4.6.33.7 

4.6.33.8 

4.6.33,9 

4.6.33. 10 

Check ahd Stop-Check Valves 

Desuperheater Water Check Valve 

Identification 
Tag Number 

Description 

TDWCK Desuperheater Water Check Valve 

Description 

Manufacturer 

Part No. 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Rockwell Edward, Pittsburgh, Penna. 

1-1/2 inch, Fig. 1038 TY 

SP42-104, Rev. A (following) 

Body: Carbon Steel 

11 lb. 

Water, 2200 psia, 600° F. 

Vendor 

Rockwell Edward (Mfgr), Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-376 

Periodic Service 

See Rockwell Edward Maintenance Manual V-376 

Parts List 

See Rockwell Edward Maintenance Manual V-376 

Special Tools 

None 

Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-376 

Acceptance Tests 

None 

·4.6.33·1 



TITLE 

PREPARED BY 

J. K. CHENG ✓.,c,,. 
FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

DESUPERHEATER WATER CHECK VALVE 

The intent of this specification is to 
identify mandatory requirements for one 

or more elements of a 1 O MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

4.6.33·2 

(<I,- INDICATES CHANGE) 

NUMBER 
SP42-104 

TYPE 
EQUIPMENT 

DATE 
4-22-80 

SUPERSEDES SPEC. DATED: 
2-14-80 

REV. LTR. 
A 

PAGE 1 of 2 
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-

e: 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 
~~-UM_B_E_R _______ ,--___ R_E_V_IS-10-~-lE__,T_T~ER-----,----! 

SP42-104 ' ?-.G: 2 
L-.._ ________ _._...a.....__._ ____ ~_ ...... _____________ , 

,__ ______________________________ -- ·--- -·--·-

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

CRACKING PRESSURE: 

FLOWRATE CAPACITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

LEAKAGE: 

CLEANING AND PACKA11ING: 

DESIGN FEATURES: 

TDWCK (COMPONENTS SHALL BE TAG IDENTIFIED) 

PISTON 

1 1/2 INCH SOCKETWELD 

ASTM Al06 GRADE B, SCHEDULE 160 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

WATER 

2185 PISG@ 600 F 

5.0 PSID MAXIMUM 

Cv : 15 MINIMUM 

1500 LB CLASS 

16° TO 113°F 

INTERNAL - MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE 
CAPACITY 

EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST 
AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONT.~Mlr~tl.TION OR DAMAGE DURING SHIPMENT AND 
STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE LINE! 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 2 INCH 
THICK INSULATION AFTER ATTACHMENT TO LINE. 

• WITH NO DIFFERENTIAL PRESSURE APPLIED, VALVE SHALL BE 
SELF-CLOSING REGARDLESS OF MOUNTING ATTITUDE. 

FORM R 131-H-1!, REV. 2-78 4.6.33-3 



4.7 MANUAL VALVES 
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- - -
Equipment Maintenance Dwg. 

Number Description Section Number 

V-C0-12-4 4.7.1 5163149 
V-C0-5-7 4.7.2 5163143 
V-C0-5-8 Flash Tank Drain Check Valve 4.7.3 5163143 
V-C0-201-201 Moisture Accumulator Inlet Valve 4.7.4 5163140 
V-C0-301-301 Subcooler Water Isolation Valve 4.7.5 5163144 
V-C0-302-302 Subcooler Water Isolation Valve 4.7.5 5163144 
V-C0-303-305 Flash Tank Steam Isolation Valve 4.7.6 5163143 
V-C0-304-306 Flash Tank Steam Isolation Valve 4.7.6 5163143 
V-C0-15-307 Flash Tank Water Isolation Valve 4.7.7 5163143 
V-CO-(SCE}-1 4.7.8 5163151 

..,. ' V-CO-(SCE)-2 4.7.8 5163151 
:..., ' V-CO-(SCE)-3 4.7.8 ' 5163151 .. 

V-CO-(SCE)-4 4.7.8 5163151 
Deleted 4.7.9 
Deleted 4. 7 .10 
Deleted 4. 7 .11 
Deleted 4.7.12 

V-DW-2-1 CP #9 Furnished Valve 4.7.13 5163160 
V-ED-2-1 CP #9 Furnished Valve 4.7.13 5163159 
V-ED-17-2 CP #9 Furnished Valve 4.7.13 5163160 
V-FP-1-2 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-2-3 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-2-4 CP #9 Furnished Valve 4.7.12 5163161 
V-FP-3-6 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-4-7 CP #9 Furnished Valve 4. 7.13 5163161 



Equipment Maintenance Dwg. 
Number Descri_p_tion Section Number 

V-FP-4-8 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-4-9 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-5-10 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-5-11 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-6-12 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-8-14 CP #9 Furnished Valve 4. 7.13 5163161 

V-FP-1-15 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-8-16 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-10-17 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-11-18 CP #9 Furnished Valve 4.7.13 5163161 .. V-FP-10-19 CP #9 Furnished Valve 4.7.13 5163161 

" ~ V-FP-13-20 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-14-21 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-14-22 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-15-23 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-17-24 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-27-25 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-19-26 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-19-27 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-20-28 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-21-29 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-12-30 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-1-31 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-1-32 CP #9 Furnished Valve 4.7.13 5163161 

V-FP-22-34 CP #9 Furnished Valve 4.7.13 5163161 

- - -



- - -
Equipment Maintenance Dwg. Number Description Section Number 
V-FP-26-35 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-34-36 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-26-37 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-38-38 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-22-39 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-26-40 CP #9 Furnished Valve 4.7.13 5163161 
V-FP-34-41 CP #9 Furnished Valve 4.7.13 5163161 
V-FW-200-201 Feedwater Inlet Valve 4.7.15 5163133 
V-FW-228-203 Preheater Panel Water Outlet Valve 4.7.15 5163133 
V-MS-6-1 4.7. 5163149 ... V-MS-8-2 4.7. 5163149 " w V-MS-10-3 4.7. 5163149 
V-MS-3-301 Desuperheater Steam Isolation Valve 4.7.17 5163143 
V-MS-4-302 Desuperheater Steam Isolation Valve 4.7.18 5163144 
V-MS-4-304 Desuperheater Steam Isolation Valve 4. 7 .18 5163144 
V-OW-8-1 4.7.13 5163155 
V-RW-4-1 CP #9 Furnished Valve 4.7.13 5163159 
V-RW-4-2 CP #9 Furnished Valve 4.7.13 5163159 
V-RW-4-3 CP #9 Furnished Valve 4.7.13 5163159 
V-RW-7-4 CP #9 Furnished Valve 4.7.13 5163159 
V-SP-1-1 CP #9 Furnished Valve 4.7.13 
V-SP-1-2 CP #9 Furnished Valve 4.7.13 
V-SP-2-3 CP #9 Furnished Valve 4. 7.13 
V-SP-2-4 CP #9 Furnished Valve 4. 7 .13 
V-SP-10-5 CP #9 Furnished Valve 4.7.13 



Equipment Maintenance Dwg. 
Number Descri_etion Section Number 

V-SP-10-6 CP #9 Furnished Valve 4.7.13 

V-SP-10-7 CP #9 Furnished Valve 4.7.13 

V-SP-12-8 CP #9 Furnished Valve 4.7.13 

V-SP-24-9 CP #9 Furnished Valve 4.7.13 

V-SP-24-10 CP #9 Furnished Valve 4.7.13 

V-SP-25-11 CP #9 Furnished Valve 4.7.13 

V-SP-25-12 CP #9 Furnished Valve 4.7.13 

V-SP-55-13 CP #9 Furnished Valve 4.7.13 

V-SP-56-14 CP #9 Furnished Valve 4.7.13 

V-SP-10-15 CP #9 Furnished Valve 4.7.13 

~ V-SP-12-16 CP #9 Furnished Valve 4.7.13 
:..., 
J. V-ST-8-2 CP #9 Furnished Valve 4. 7 .13 5163149 

V-ST-6-5 CP #9 Furnished Valve 4.7.13 5163149 

V-SW-5-4 CP #9 Furnished Valve 4. 7 .13 5163159 

V-SW-5-6 CP #9 Furnished Valve 4.7.13 5163159 

V-SW-17-7 CP #9 Furnished Valve 4.7.13 5163159 

V-SW-8-8 CP #9 Furnished Valve 4.7.13 5163159 

V-SW-8-10 CP #9 Furnished Valve 4.7.13 5163159 

V-SW-29-13 CP #9 Furnished Valve 4.7.13 5163146 

V-SW-29-14 CP #9 Furnished Valve 4. 7.13 5163146 

V-T0-1-1 CP #9 Furnished Valve 4.7.13 5163163 

V-T0-2-3 CP #9 Furnished Valve 4.7.13 5163163 

V-T0-2-4 CP #9 Furnished Valve 4.7.13 5163147 

V-T0-28-10 CP #9 Furnished Valve 4.7.13 5163163 

V-T0-28-11 CP #9 Furnished Valve 4.7.13 5163163 

- - -



- - -
Equipment Maintenance Dwg. 

Number Description Section Number 

V-T0-4-12 CP #9 Furnished Valve 4.7.13 5163142 
V-T0-5-13 CP #9 Furnished Valve 4.7.13 5163142 
V-T0-25-14 CP #9 Furnished Valve 4.7.13 5163142 
V-T0-26-15 CP #9 Furnished Valve 4.7.13 5163142 
V-T0-12-16 CP #9 Furnished Valve 4.7.13 5163142 
V-T0-13-17 CP #9 Furnished Valve 4.7.13 5163145 
V-T0-10~18 CP #9 Furnished Valve 4.7.13 5163147 
V-T0-2-19 4.7.33 5163163 
V-T0-3-301 Charging Pump Oil Filter Isolation Valve 4.7.37 5163142 
V-T0-3-302 Charging Pump Oil Filter Isolation Valve 4.7.37 5163142 

• V-T0-3-303 Charging Pump Oil Filter Isolation Valve 4.7.37 5163142 ~ 
6, 

V-T0-3-304 Charging Pump Oil Filter Isolation Valve 4.7.37 5163142 
V-T0-3-305 Charging Pump Isolation Valve 4.7.35 5163142 
V-T0-3-306 Charging Pump Isolation Valve 4.7.35 5163142 
V-T0-301-309 Charging Pump Interconnect Oil Isolation Valve 4.7.34 5163142 
V-T0-4-310 Subcooler Oil Isolation Valve 4.7.35 5163142 
V-T0-9-311 Subcooler Oil Isolation Valve 4.7.35 5163142 
V-T0-9-312 Condenser Oil Isolation Valve 4.7.35 5163142 
V-T0-9-313 Condenser Oil Isolation Valve 4.7.35 5163142 
V-T0-10-314 Extraction Pump Oil Isolation Valve 4.7.35 5163145 
V-T0-10-315 Extraction Pump Oil Isolation Valve 4.7.35 5163145 
V-T0-12-317 Superheater Oil Isolation Valve 4.7.35 5163145 
V-T0-13-320 Superheater Oil Isolation Valve 4.7.35 5163145 
V-T0-21-322 Preheater Oil Outlet Valve 4.7.35 5163145 
V-T0-21-323 Preheater Oil Outlet Valve 4.7.35 5163145 



Equipment Maintenance Dwg. 
Number Descri,etion Section Number 

V-T0-22-324 Auxiliary Pump Oil Isolation Valve 4.7.36 5163145 

V-T0-3-328 TU Lower Manifold Oil Isolation Valve 4.7.37 5163147 

V-T0-10-329 TU Upper Manifold Oil Isolation Valve 4.7.37 5163147 

V-T0-22-330 TU Auxiliary Manifold Oil Isolation Valve 4.7.36 5163147 

V-UG-1-401 TU Ullage Gas Isolation Valve 4.7.38 5163147 

V-VT-1-1 4.7.39 5163149 

V-VT-11-2 4.7.40 5163149 

V-VT-(SCE)-1 4.7.41 5163149 

V-VT-(SCE)-2 4.7.42 5163149 

V-VT-(SCE)-4 4.7.43 5163149 

.,. V-VT-(SCE)-5 4.7.44 5163149 
:..., 
Cl) V-VT-(SCE)-7 4.7.43 5163149 

V-VT-(SCE)-8 4.7.44 5163149 

V-VT-4-301 Flash Tank Steam Isolation Valve 4.7.45 5163149 

V-WD-1-2 4.7.46 5163155 

V-WD-1-4 4.7.46 
~ 

5163155 

(THSBLV-1) Condenser Steam Bleed Valve 4.7.47 5163144 

(THSBLV-2) Condenser Steam Bleed Valve 4.7.47 5163144 

(THSBLV-3) Condenser Steam Bleed Valve 4.7.47 5163144 

(THSBLV-4) Condenser Steam Bleed Valve 4.7.47 5163144 

(TDCOV) Oesuperheater Condensate Drain Valve 4.7.48 5163143 

(TOSBV) TOsiv Steam Bypass Valve 4.7.48 5163143 

(TSSWIS-1) Superheater Blanket Steam Isolation Valve 4.7.49 5163146 

(TSSWIS-2) Superheater Blanket Steam Isolation Valve 4.7.49 5163146 

(TOWIS) Oesuperheater Water Isolation Valve 4.7.50 5163143 

- - -



- - -
Equipment Maintenance Dwg. 

Number Descrie_tion Section Number 

(TFWDV) Flash Tank Water Drain Valve 4.7.51 5163143 
(TCVV-2) Condensate Vent/Drain Valve 4.7.52 5163146 
(TCVV-3) Condensate Vent/Drain Valve 4.7.53 5163146 
(TCDV) Condensate Drain Valve 4.7.54 5163143 
(TOVV) Oil Vent/Drain Valve 4.7.55 5163145 
(THSBV-1) Surge Tank Steam Supply Valve 4.7.56 5163144 
(THSBV-2) Surge Tank Steam Supply Valve 4.7.56 5163144 

(TFWIS-3) Flash Tank Water Isolation Valve 4.7.57 516314 3 

(THSVV-1) Surge Tank Steam Vent Valve 4.7.56 5163144 

(THSVV-2) Surge Tank Steam Vent Valve 4.7.56 5163144 

~ (GIS) Gage Isolation Valves 4.7.56 
:..., 

(TRSIS-1) Surge Tank Steam Isolation Valve 4.7.57 5163144 .:.i 

(TRSIS-2) Surge Tank Steam Isolation Valve 4.7.57 5163144 

(TTSIS-1) Steam Trap Steam Isolation Valve 4.7.57 5163144 

(TTSIS-2) Steam Trap Steam Isolation Valve 4.7.57 5163144 

(TDCIS-1) Desuperheater Bootleg Dram Isolation Valve 4.7.58 5163143 

(TDCIS-2) Desuperheater Bootleg Level Switch Isolation Valve 4.7.54 5163143 

(TDCIS-3) Desuperheater Bootleg Drain Isolation Valve 4.7.54 5163143 

(TLSDV) Bootleg Level Switch Drain Valve 4.7.56 

(RTWVV-04) Moisture Trap Separator Water Vent Valve 4.7.59 5163134 

thru thru 

(RTWVV-21) 5163139 

(RNMV) Nitrogen Main Valve 4.7.60 5163140 

(RMNIS) Downcomer Manifold Nitrogen Isolation Valve 4.7.61 5163140 

(RPNIS) Preheater Panel Nitrogen Isolation Valve 4.7.62 5163140 



Equipment Maintenance Dwg. 
Number Descri2tion Section Number 

(GV) Gage Manifold Valves 4.7.60 
(DPGV) Differential Pressure Gage Valves 4.7.63 
(TIAADV-1) Instrument Air Valves 4.7.65 

thru 
(TIAADV-11) 
(TIAIS-1) Instrument Air Valves 4.7.65 

thru 
(TIAIS-11) 
(UNIS-1) Ullage Nitrogen Isolation Valve 4.7.67 
(UNIS-3) Ullage Gas Isolation Valve 4.7.68 .. (UNIS-4) Ullage Nitrogen Isolation Valve 4.7.66 :...i 

clo (UNIS-5) Ullage Nitrogen Isolation Valve 4.7.67 

- - -
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4.7.3 Flash Tank Drain Pump 307 Check Valve 

4.7.3.1 Identification 

Tag Number 

V-C0-5-8 

4.7.3.2 Description 

Manufacturer: 

Part Number: 

Description 

Check Valve 

Yarway Corporation 
Blue Bell, Penn. 19422 

Series 5100 

Specification Number: DOE Spec No. 40M7006I, CP 9 

Material: 

Weight: 

4.7.3.3 Prescribed Service 

Aux. Steam 

4.7.3.4 Vendor 

Yarway 

4.7.3.5 Special Cautions 

See Yarway Manual 

4.7.3.6 Periodic Service 

None 

4.7.3.7 Parts List 

See Yarway Manual 

4.7.3.8 Special Tools 

None 

( fo 11 owing ) 

( fo 11 owing ) 

4.7.3.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng ) 

4. 7. 3-10 Acceptance Tests 

None 

4.7.3-1 
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ON OR BEFORE 

The LARC Valve is an automatic modulating recircula

tion control valve designed expressly for protection of 
low pressure (ANSI Class 150 & 300) centrifugal pumps 

against overheating and possible unstable operation 
during low-load periods. With only eight parts, the valve 
functions simultaneously as: (1) A check valve-to pre

vent reverse flow through the pump and function as a 
flow senor. (2) A by-pass control valve-to maintain the 

minimum pump flow and provide a pressure let-down 
device. 

FEATURES 
1. Four separate functions in a single valve body 
without external power source; (a) reverse flow preven

tion (b) low flow detection (c) modulating by-pass flow 
control and (d) by-pass flow pressure reduction. 

2. Compact, self-contained design that e1iminates 

divided instal!ation responsibility occurring with systems 
involving combinations of pneumatic, thermal and 
mechanical devices. 

3. Minimum wear on vital parts during pressure reduc
tion of by-pass flow. 

4. Quiet pressure drop provided by a cascade that 
changes the by-pass flow directions several times in 
passing the flow through a labyrinth to expend the 
energy harmlessly. 

5. Erosion resistant surfacing of disc seat. 

6. Steel or stainless steel body available for ANSI Class 
150 and 300. Elastomer seal allows usage to 400F. 

7. All connections flanged. 

j 

t 
Flow 

\To 
/ ~ 

_....-... IJ ... By-pass 

I -
By-pass Flow 
Passage & Angular 
Flutes 

-
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TYPICAL INSTALLATION 

HOW IT OPERATES 

Pump 
Warm-up 

line 
(optional) 

' I 
I 
I 

, 

~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' 

------

Flow through the check valve overcomes the spring 
force to open the main check valve element. As the disc 
lifts in response to an increase in main flow, the con
nected cascade piston reduces the by-pass flow. Con
versely, as the pump flow is reduced, the check valve 
assembly moves downward and at a point starts to un
cover ports ;n the cascade bushing allowing by-pass 
flow to commence. Further reduction in main flow in
creases the opening in the cascade element resulting in 
increased by-pass flow. The sizing of the check valve 
disc and cascade element are such that the by-pass 
flow starts before the main flow is reduced below the 
specified minimum pump flow, and the combined main 
and by-pass flow provide a total greater than the pump 
minimum flow requirement. 

By-pass flow enters the cascade element at both top 
and bottom. Lands on the cascade piston and angular 
flutes on the cascade bushing guide the streams 
through successive turns that dissipate the high 
pressure energy. The by-pass flow discharges from the 
cascade element through an integral orifice into the by-

Main Pump 
Shut Off Valve Receiver Vessel 

"\:Recommended Location of O;ifice 
When Back Pressure is Specified 

4.7:3-3 

Shut Off Valve 

Long Radius Pipe Bends 

Size line for Max. velocity of 15 ft/sec 

pass line. The controlled fit between cascade piston and 
bushing permits a small amount of by-pass flow with the 
check valve full open. 

INSTALLATION 

All elements of the LARC valve are chosen in accor
dance with the original installation specification supplied 
by the customer. Make certain these specifications are 
still applicable to the valve. Changes in pressure, 
temperature, main flow, direction of main flow, and 
required minimum flow can cause unsatisfactory 
operation. When specification changes are apparent 
contact Yarway. Modifications may be required prior to 
installation. 

Remove all packing material, and place wooden sup
port blocks to protect flange surfaces from damage. 
Place the valve vertically on the wooden blocks with the 
disc weight supported by the spring. Push the disc from 
its seat and flush away any packaging debris with com
pressed air or high pressure water. The disc should 
move freely (against spring load) for the entire stroke. 

,-_A 
,7 -



(; 

C .. 

See table for stroke length. Observe that the hole in the 
cascade bushing lines up with the by-pass port. The 
valve must be installed as ordered, with main flow direc
tion either horizontal or vertical upward. The direction of 
the by-pass flow may be selected to suit the installation. 

OPERATIONAL CHECK 

When the LARC valve is properly installed the combined 
main and by-pass flows should equal or exceed that of 
the specified minimum pump flow. Normally, field ad
justments are not required. If operational checks in
dicate a deviation from the original specifications and 
field adjustments are necessary, contact the Yarway 
Corporation for additional information. 

VALVE CARE 

Except for periodic operational checks the LARC valve 
requires little maintenance. The disc-cascade assembly, 
spring, and cascade bushing should be inspected coin
cident with other annual inspections. The mechanism is 
easily removed whenever the main flow is stopped. 
Make certain that all pressure is relieved and the 
pipeline is secured against pressurization before at
tempting disassembly for inspection purposes. 

DISASSEMBLY 

(1) For complete disassembly and inspection remove 
the valve from the line. Match-mark the body and bonnet 
to facilitate re-assembly. 

(2) Remove bolts attaching valve bonnet to body. 

(3) Carefully lift straight up on bonnet to clear engage
ment of cascade shaft. 
(4) The spring and disc-cascade assembly are now ex
posed for easy removal. 

(5) Normally there is no need to remove the cascade 
bushing. Should the cascade be damaged. it may be 
removed using an arbor or bench press. One or more 
spacers may be present between the bushing and its 
housing placed there to produce the required by-pass 
flow rate. 

4.7:3-4 

REPAIR AND INSPECTION 

Inspect the condition of the body to bonnet seal. Sealing 
surfaces must be free of defects. Replace the elastomer 
seal each time the valve is disassembled. 

Examine the check valve seat for evidence of wear. 
The surface can be reconditioned by lapping. Use a very 
fine lapping compound and lap the disc to seat to obtain 
a smooth continuous seating surface. Thoroughly clean 
away all compound when lapping is completed. 

Supply the following information when ordering spare 
parts: (1) Fig. No., (2) Serial No., (3) type of fluid. 

REASSEMBLY 

(1) If the cascade bushing was removed, reassemble in 
the body housing by coating the bushing O.D. with Loc
tite Compound 40. Replace the spacers, if required, and 
press the cascade bushing into body. The hole in the 
bushing must line up with the by-pass port. Note the 
reference mark on the bottom of the bushing. 

(2) Slide the disc-cascade assembly into the cascade 
bushing. Replace the spring on top of the disc. Line up 
the bearing in the valve bonnet with top of the disc 
spindle and spring, and lower the bonnet onto the valve 
body. 
(3) Coat bolts with Never Seez #NS165 or equivalent 
lubricant prior to assembly. Torque bolts to the valve in 
the table. 

(4) Check the valve stroke by pushing the bottom of the 
cascade shaft. The disc-cascade assembly must move 
freely (against spring load) for the entire stroke. The 
valve stroke length is given in table. 

(5) The valve is now ready for reinstallation in the line. 
Be sure to use new flange gaskets when reassembling 
the valve in the line. Tighten flange bolts uniformly. 

Valve Size (in.) Bolt Torque (lb-ft) St rake Length (in ) 

1 30-35 7116 
1-112 30-35 7116 

2 30-35 518 
3 60-65 15116 
4 140-145 1-114 
6 240-245 1-718 
8 350-360 2·112 

-

-
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1" LARC INTERNALS 

Recommended 
Spare Parts 

DIMENSIONS/WEIGHTS 

Valve 
Size, in. 

(DN) A 

1 (25) 4½ (114) 

1½ (40) 4½ (114) 

2 (50) 5¼ (130) 

3 (80) 6½ (165) 

4 (100) 8¼ (209) 

6 (150) 10½ (267) 

8 (200) 14 (356) 

1" & 1 ½" Size 

Dimensions, in. (mm) 

B C 

4 (102) 101/1 (267) 

4 (102) 10½ (267) 

4¼ (108) 12 (305) 

53/4(136) 16 (40?) 

6¼ (159) 19½ (495) 

9 (228) 26¾ (679) 

12 (305) 35½ (902) 

2" Through 8" Size 

C 

Bypass Weight, lb (kg) 

Flange Size Class 150 Class 300 
in. (DN) (PN 10/16) (PN 25/40) 

½ (12) 25 (11) 35 (16) 

½ (12) 29 (13) 39 (18) 

1 (25) 44 (20) 54 (24) 

1½ (40) 92 (42) 102 (46) 

2 (50) 210 (95) 236 (107) 

3 (80) 440 (200) 480 (218) 

4 (100) 1050 (476) 1100 (499) 

MATERIALS OF CONSTRUCTION 

MATERIAL SPECIFICATION 
ITEM PART 

Carbon Steel Valve Stainless Steel Valve Carbon Steel Valve Stainless Steel Valve 

1 Body ASME SA 216 ASME SA 351 Steel Stainless Steel Gr. WCB CF BM 2 Bonnet 

3 Disc-Cascade Assy. Stainless Steel Type 304/416 Type 304 

4 Cascade Bushing Stainless Steel Type 17-4 PH 

5* Spring Stainless Steel Type 302 

6 O-Ring EPR* -
7 Spacert I Stainless Steal Type 316 

8 Bolts Steel ASME SA 193 Gr. B7 

9 Nameplate Stainless Steel Type 304 

10 Bonnet Bushing Stainless Steel Type 416 

11 Bolt Stainless Steel Type 18-8 

12 Lockwasher Stainless Steel Type 410 

*When ordering spring specify for horizontal or vertical installation. See suffix letter after valve Fig. No. on name plate. 
• •or appropriate seals for special services. 
tOuantity may be 0, t, or 2. 

PN305891-1.5M 579-CD 

YARWAY CORPORATION, BLUE BELL, PENNSYLVANIA 19422 
YARWAY CANADA LTD., Guelph, Ontario 

YARWAY EUROPA B.V., Roosendaal, The Netherlands 
YARWAY LTD., Salisbury, England, U.K. 
GADELIUS YARWAY K.K., Kobe, Japan 

4.7.3-5 Printed in U.S.A. 
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4. 7 .4. 10 

Manual Valves 

Moisture Accumulator Water Inlet Valve 

Identification 
Tag Number 

Description 

v-co-201-201 Moisture Accumulator Water Inlet Valve 

Description 

Manufacturer 

Pa rt Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water & Steam 

Vendor 

Rockwell Edward, Pittsburgh, Penna. 

3 inch Fig. 66128 (F22) T 

SP42-048 (following) 

Body: Chrome Moly 

124 1 b. 

Rockwel 1 Edward, Pittsburgh, Penna. 

Special Cautions 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4,7,4. 11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4,7,4.11) 

Acceptance Tests 

None 

"4.7.4-1 



J. W. Lewellen 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park Californ,a 

SPECIFICATION 

NUMBER 

SP42-048 
TYPE 
Equipment 

DATE 
12-20-79 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE 1 of 

MANUALLY OPERATED SHUTOFF VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes prior 

specjfications. Deviations shall be approved 

in writing by Rocketdyne Engineering . -

......_I _________ 1• 
FORM Fl 131-H-1 REV. 2-78 ( <I, - INDICATES CHANGE) 

4).4-2 
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~UMBER 

. SP42-048 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

- CAPACITY: 

LEKAKAGE: 

PREPARATION FQR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131-4-1-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETTER I 
1,-......,......--,-.....----.---,----,---r----i ~AGE 

2 

RAWIV (COMPONENT SHALL BE TAG IOENTlFIED) 

GLOBE 

3 INCH BUTT WELD TO ASTM A335 GRADE P22, SCHEDULE 160 
PIPE. 

COMPATIBLE WITH LINE FLUID ANO WELD CONNECTIONS 

HANDWHEEL 

WATER ANO STEAM AT 1765 PSIG MAXIMUM AND 1010 F MAXIMUM 

16 TO 113 F 

2500 LB 

Cv = 40 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
ANO Mill SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
Of 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT 
TO LINE. 

4.7.4-3 



4. 7. 4. 11 Manufacturers Instructions 

Valtek Maintenance Bulletin No. 1 

Rockwe 11 Edward Service Manual V376 

Rockwe 11 Edward Service Manual V377R 1 

Rockwe 11 Edward Service Manual V380 

Rockwe 11 Edward Service Manual V475 

Rockwe 11 Edward Service Manual V370 

~-

4.7.4-4 



-

-

-

VALTEK 

Maintenance 
Bulletin Number 1 
Instructions for 
unpacking, installation, 
checkout, troubleshooting 
and service 

Valtek Mark One 
and Mark Two 
Control Valves 
GENERAL INFORMATION 

Whenever possible, the control valve should be in
stalled in an upright position. Vertical installa
tion permits easier valve maintenance. This is 
important to cryogenic applications in order to 
keep the packing isolated from the flowing me
dium so that the packing temperature can be main
tained close to ambient. Do not insulate the bon
net, especially extension bonnets provided for hot 
or cold services. 

Throttling control valves are usually equipped with 
valve positioners. Two connections are marked
one for air supply, the other for instrument signal. 
The actuator and positioner are both suitable for a 
maximum pressure of 150 psi so the air supply can 
usually be unregulated, except as noted by sticker 
on cylinder showing maximum air pressure. An air 
filter is recommended for installation ahead of the 
positioner unless the supply air is unusually clean. 
Air supply and instrument tubing can be¼" unless 
ultra high speed operation is required. 

To Unpack ... 

1. Packing I ists, describing the valve and access
ories, are included with each valve shipped. 
Before installing, be sure to check the list 
against the material received. 

C 

p 

s 

2. When lifting the valve from the shipping box, 
make sure that any rope or cables used are of 
sufficient strength, and so positioned to avoid 
damaging tubing or mounted accessories. Lift
ing rings are provided on many valves. If not, 
lift by means of the yoke legs. 

3. Be careful to insure that no foreign material 
enters the valve body prior to its installation 
in line. 

4. In the event of any shipping damage, contact 
your carrier immediately. 

5. If you see any other apparent problems with 
the valve, contact your Valtek sales represent
ative immediately-he wants to know. 

To install . .. 

1. Clean the line of all dirt, welding chips, scale 
or other foreign material before installing 
valve. 

2. Double check flow direction to be sure valve 
is installed correctly. Flow direction is shown 
by the arrow attached to the body flange. Air
to-open valves (closed on air failure) should be 
installed so that the flow tends to close the 
valve, except in rare circumstances which will 
be clearly indicated. Air-to-close valves (open 
on air failure) should be installed with the flow 
tending to open the valve. 

Rev. 12-78 10M 
4.7.4~5 



3. Be sure to provide proper overhead clearance 

for the actuator to allow for disassembly of 

the plug from the valve body according to this 

table: 

Clearance 
Valve Size Inches Valve Size 

½, ¾, 1 3 
1½,2 5 

3 6 
4 8 

Table 1 

To Quick-Check . .. 

6 
8 

10 
12 

Clearance 
Inches 

10 
13 
14 
15 

Prior to startup, check the control valve to insure 

that it strokes properly-i.e. the valve plug position 

(shown on the stroke indicator) should change 

from open to close in a linear fashion. 

1. Check for proper stroking by making the pro

per instrument signal change (such as 3-15, 

15-3, 3-9, or 9-15). 

2. With the correct signal for a closed valve, the 

plug should be seated. This can best be observ

ed by changing the signal while putting a fin

ger on the plug stem near a stationary part of 

the valve to determine when the plug comes 

off the seat. 

3. Check all air connections for leaks. 

4. - Tighten packing nuts just slightly over hand

tight. The most common packing material is 

Teflon V-ring. 
Caution: Don't overtighten packing. This can cause 

excessive packing wear and high stem friction which 

may impede stem movement. 

5. After valve has been in operation a short time, 

readjust the packing-again just slightly over 

hand-tight. Other types of packing such as 

Teflon-asbestos and semi-metallic should be 

tightened a little more than indicated above. 

6. Be sure that the combined actions (direct or 

reverse) of the controller, positioner and valve 

will provide control of the variable and will 

insure required air failure direction of the 

valve. 

To Troubleshoot . .. 

If difficulty is suspected with the control valve ... 

1. Make sure valve has sufficient air supply. 

2. Check for air leaks anywhere in supply and 

instrument system, and on valve. 

3. Make sure packing isn't too tight. 

4. Push restriction nozzle cleanout plunger on 

positioner several times. 

5. Check for proper full-stroke operation as indi

cated in Quick-Check section. 

VALVE SERVICE 

An outstanding feature of the Valtek control valve 

is its ease of servicing. Much of this work can be 

done without taking the valve out of the line, pro

vided it is in a suitable area. 

To Inspect Body . .. 

1. If valve is air-to-open, put air under the piston 

to lift the plug off the seat before taking 

va Ive apart. 

2. Remove the four or more bonnet bolts and 

lift the actuator, bonnet and plug out of the 

valve. 
Caution: Heavy actuators may require a hoist. In all 

valves great care should be taken to lift the actuator 

and plug straight out to avoid damage to plug, seat or 

stem. A lifting ring is provided on large actuators for 

this purpose. Otherwise, lift by means of the yoke 

legs. 

3. Lift the retainer, seat ring, and gaskets free of 

the body. 

4. Check. to see that seating surfaces on both the 

seat ring and the plug are free of damage to 

insure a tight shutoff. Make sure that gasket 

surfaces on the seat ring, bonnet and body are 

clean. 

To Reassemble . .. 

1. Install new bonnet and seat gaskets. 

2. Install seat ring and seat retainer. 

3. Place air under piston in air-to-open valves. 

4. Be sure to lower plug squarely into the body 

to avoid damage. 

5. Be sure bonnet, which pilots closely in body, 

enters the body perfectly squarely. 

6. To properly align seat ring and plug, first 

bring body bolts to finger tightness. Apply air 

pressure to actuator to seat the plug in seat 

ring. With air pressure on actuator, tighten 

each body bolt about 1/6 (one flat) of a turn 

at a time in a clockwise direction around the 
bonnet flange. Firmly tighten all bolts evenly 

and completely, using full wrench force to 

compress the bonnet gasket and to seat the 

bonnet metal-to-metal in the body. Proper 

tightness requires considerable force, however 

the bottoming of the bonnet metal-to-metal 

in the body can easily be felt with the 

wrench. 

. 4.7.4-6 
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Caution: Insufficient tightening means that the seat 
ring gasket does not have enough compression. 

7. If the valve is taken out of the line to inspect 
its body, make sure the flow arrow indicates 
proper flow direction on reinstallation. 

TO REMOVE PLUG ... 

With the valve apart, remove plug by loosening the 
stem clamp and the gland flange and removing the 
yoke clamps. The actuator can then be turned off 
the plug and bonnet, and the plug may be pulled 
carefully through the packing box. 

Mark One 
Control Valve 

Caution: To avoid scoring guides and stem, be sure to turn 
the actuator off the plug as explained above. 

TO REMACHINE SEAT SURFACES ... 

Remachine the surfaces on both parts. The seat 
angle on the plug is 30 degrees; the seat ring, 33 
degrees. Lapping will not be necessary if proper 
reassembly procedures are followed. 

Caution: Protect the stem during turning and insure con
centricity of seating surfaces with stem on plug and the 
outside diameter of the seat ring. 

ADJUSTING SCREW-----_-_-_-_-_ 4-.,> =-,r"~ _:-_-;-r-1~=-=-=-=------- ADJUSTING SCREW GASKET 
r --- SPRING BUTTON 

PISTON 

PACKING SPACER 

BONNET 

BONNET FLANGE 

LINE FLANGE 

4.7.4-7 

ACTUATOR SPACER 

ACTUATOR STEM GUIDE 
ACTUATOR STEM "O"RING 

ACTUATOR STEM 

STEM CLAMP 

UPPER GUIDE 

YOKE CLAMP 

HALF RING 

BODY 



TO INSPECT ACTUATOR ... 

The actuator assembly may be removed completely 

from the valve for shop servicing. If desired, the 

actuator may be disassembled while still attached 

to the valve for on-the-spot servicing. 

NOTE: For complete handwheel instructions, in
cluding push only and continuously connected, 
see Valtek Maintenance Bulletin No. 5. 

To remove actuator, including yoke ... 

1. Make sure the plug is neither on the seat nor 

against the bonnet and that neither condition 

occurs while turning the plug. To do this, put 

air on the appropriate side of the cylinder and 

release the pressure on the opposite side. 

Caution: Galling of critical surfaces may result if 

plug is not positioned properly with respect to the 

seat and bonnet. 

2. Loosen the stem clamp and remove the posi

tioner take-off arm. 

3. Loosen packing box and remove yoke clamps. 

4. Completely turn the actuator off the plug and 

bonnet. 

To disassemble cylinder ... 

1. Disconnect tubing. 

2. Relieve spring compression by removing ad

justing screw. 
Caution: Spring compression must be relieved before 

disassembly proceeds. 

3. Remove the retaining ring from the groove at 

the base of the cylinder. 

4. Pull the cylinder off the yoke and piston. 

Some 0-ring resistance may be felt and may 

be substantial on 100 square-inch and larger 

cylinders. 
Caution: Do not use air pressure to remove cylinder. 

5. The piston retainer nut may now be removed. 

Caution: The actuator stem should be held from 

rotating to avoid damage to the plug and seat, if the 

actuator is still attached to the valve. 

To reassemble cylinder ... 

1. All 0-rings should be replaced whenever the 

actuator is disassembled. 0-rings should be 

lubricated using a silicone lubricant (Dow 

Corning 55M or equivalent). 

2. Make sure all internal parts are thoroughly 

cleaned and lubricated before reassembly. 

3. The cylinder must be carefully assembled to 

allow the retaining ring groove to be exposed 

enough to insert the ring. 

4. Reinsert retaining ring by feeding it in a little 

at a time. 

5. Replace adjusting screw and gasket. Make sure 

hole in spring button (on air-to-open) is 

directly centered under adjL1sting screw hole. 

6. Bring down adjusting screw only enough to 

provide an air seal with the gasket. Do not 

overtighten. 

To replace actuator, including yoke ... 

1. Lift the plug and turn the actuator back on 

to the plug. 
Caution: To avoid possible stem and/or seat galling, 

do not allow the plug to turn. 

2. Attach yoke clamps before putting the adjust

ing screw in. 

3. Insert the adjusting screw as described in the 

cylinder reassembly section. Apply air to the 

cylinder so pressure is applied to the side of 

piston opposite the spring, sufficient to move 

the actuator stem to approximately one half 

of its stroke. 

NOTE: The amount the plug stem is screwed 
into the actuator stem is not particularly im
portant on air-to-close valves. It is necessary 
only to leave two or three threads exposed. 
On air-to-open valves, however, it is important 
that the stem engagement be correct. 

4. To correctly engage stem, first screw the plug 

stem into the actuator as far as it will go. 

Then apply air pressure above the piston to 

drive it to the bottom of the cylinder. Back 

the plug stem out of the actuator stem until 

the plug just touches the seat. 
Caution, Do not turn the plug on the seat. 

5. Apply air under the piston to lift the plug off 

the seat and back the plug stem out of the 

actuator stem one additional turn. This will 

establish the proper clearance between the 

piston and cylinder bottom plate to insure 

stiff, non slamming valve operation. 

6. Apply air over the piston to seat the plug. 

7. Slide the stem clamp down approximately 

even with the bottom of the actuator stem 

with the stem clamp pointer pointing to 

"Closed" on the stroke indicator. 

8. Reconnect and tighten positioner take-off 

arm. Proper tightness is important since this 

adjustment clamps the actuator stem to the 

plug stem. An adjustable wrench should be 

used on the outer end of the take-off arm to 

keep it from turning. 

. 4.7.4-8 
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TO REVERSE ACTION ... 

Two changes are required to modify the actuator 
from an air-to-retract to an air-to-extend configura
tion. 

1. The actuator should be assembled with the 
spacer and spring under the piston for air-to
extend, with the spring button stored on top 
of the piston, under the locknut. The spacer 
and spring (with spring button in position) 
should be over the piston on an air-to-retract 
configuration. (See figure 1 ). 

Air-To-Close 

2. The positioner mounting bracket is provided 
with two sets of mounting holes so the posi
tioner·can be mounted for air-to-retract or air
to-extend action by inverting the positioner. 
The yoke has one set of holes that will serve 

either configuration. The positioner take-off 
arm (from the stem clamp) has a bushing so 
the arm can be positioned for either side of 
the clamp to get the right extension. The 
tubing will have to be rerouted if the position
er is inverted. No extra parts are needed and 
none are discarded. 

Air-To-Open Without Spring 

er ~r~~NOEA RETAINING 

) 

Figure 1 

Actuator 
Cross Section 

Figure 2 

Positioner Mounting 

Air-To-Cl·ose 

Positioner Inverted 

1 STEM CLAMP 

~7 YOKE 

\ ' 
I · , I 

~_:) 

Flow-To-Open 

Valve 2 connection to top of cylinder 
Valve 1 connection to bottom of cylinder 
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Air-To-Open 

Positioner Normal 

Flow-Ta-Close 

Valve 2 connection to bottom of cylinder 
Valve 1 connection to top of cylinder 



TO REPLACE PACKING ... 

The stem has been polished to a very smooth finish, 
as has the packing box bore. If the packing is ad
justed as described in "Quick-Check" section the 
packing should seal perfectly for a long time. If 
replacement is needed, follow these instructions: 

1. Remove the bonnet from the va Ive body and 
remove the plug. 

2. Push out packing, spacer and guides with dowel 
of the approximate size, from underneath. 
Caution: Effective sealing of the V-ring takes place at 
the feather edge, so be sure to take care of the edge. 

3. Refer to the Typical Packing Configurations 
illustrations below. Make sure packing config
uration shown in the drawing is maintained. 

NOTE: Installing additional V-rings will do 
no harm ( and will probably do no good, 
either), as long as male and female packing 
adapters are at the ends of the packing group 

Typical Packing Configurations 

as shown, and as long as the top guide can 
enter the box, at least 118" on reassembly. 

Different spacer lengths permit a wide variety of 
packing configurations, such as twin seal and va
cuum-pressure packing to be used. 

4. Some packings such as Teflon-asbestos with a 
split will permit installation without taking 
the valve apart. To install the new packing 
ring, loosen gland flange and lift top guide. 

5. Where grafoil guides are used, the grafoil liner 
should be replaced each time the valve pack
ing is replaced. Under no circumstances 
should the valve be rebuilt without the gra
foil liner in the guide. 

TO TAKE OFF SEPARABLE END FLANGES ... 

File off the peened-up pieces of metal behind the 
flanges. (The metal has been turned up to prevent 
the flanges from dropping off during shipment and 
handling). 

Std. "V" Twin "V" Twin "V" 
With Lantern Ring 

Twin Sq. Lub. With 
Isolating Valve 

Std. Sq. With 
Lantern Ring 

Twin Sq. Twin Sq. With 
Lantern Ring 

4.7.4-10 
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TO WELD IN VALVES ... 

Use extreme care, avoiding excess heat buildup in 
valve. 

POSITIONER INFORMATION 

The Valtek Mark One Valve Positioner, if supplied, 
does not need a supply regulator and it has extern
al span and zero adjustments. An air filter ahead 
of the positioner is recommended. 

To Make Zero Adjustment . .. 

Turn the zero screw which adjusts the initial ten
sion of the range spring. The protecting bellows 
can be slid back up the take-off arm during the ad
justment. (Zero may have to adjusted if linkage or 
positioner is disturbed). 

To Adjust Stroke . .. 

Turn the spring seat, after loosening locknut, 
to reduce or increase the number of active coils on 
the range spring. 

Available stroke ranges in inches are ¼ to 1 ½, 1 ½ 
to 2¾, 2¾ to 4 and 4 to 6. Springs are available for 
each range. 

Instrument Signal Range. 

Standard range: 3-15 psi. Ranges of 3-9, 3-27, 
6-30, and 0-15 are available for stroke ranges 
through 4 inch. Suppression to pressure of 2, 5, 6, 
9, 11, 12 and 14 psi without affecting range is ob
tained with a suppression spring assembly installed 
between the diaphragms and the range spring. 

Positioner Repair Kit 
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To Adjust Actuator Balance Pressure . .. 

1. Turn the output pressure level adjusting 
screw. This effectively changes the seat-to-seat 
dimensions between the supply ports on the 
two pilot plungers, adjusting the nominal out
put pressure at which the positioner comes to 
balance. 

2. Set the balance pressure at about 80% of 
supply pressure. Higher pressure in the actu
ator makes it stiffer, and therefore more 
stable under variations in stem loading. Good 
equal speed operation is obtained in both 
directions with lower balance pressures. 

Caution: Make this adjustment carefully and slowly, 
letting the positioner settle out before going too far. 
It is good practice to check after a short while to 
make sure balance pressure doesn't go too far. 

To Clean Restriction Nozzle ... 

Push the plunger on the outside of the positioner 
several times. This will overcome occasional diffi
culties with the positioner that can be traced to 
dirt in the restriction nozzle. Repeated difficulties 
may indicate the need for an external filter, which 
is always recommended. 

Mark One Valve Positioner 

The following is a parts list for the Mark One posi
tioner. 

A positioner repair kit, consisting of parts most 
commonly required, is available on request. 

1. O-Ring 
2. Adjusting Screw 
3. Pilot Seat 
4. Adjusting Screw 
5. Plunger Spring 
6. Spring 
7. O-Ring 
8. O-Ring 
9. Grommet 

10. Baffle 
11. Instrument Capsule Casting 
12. Diaphragm Ring 
13. Spring 
14. Housing 
15. Diaphragm Assembly (Incl. 

Items 13 & 17) 
16. Nut 
17. Stud 
18. Screen 
19. Nameplate 
20. =4 
21. =4 X 3/16" Long 
22. Beam Assembly 
23. Plunger Spring 
24. Sealing Screw 
25. Plunger 
26. =2-56NCX 3/16" Long, F ii let Head 
27. Washer 
28. =10-32NCX7/8" Long, Fillet Head 
29. =10 
30. Spacer 
31. Diaphragm Rinq 
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32. Diaphragm Ring 
33. Diaphragm Assembly 
34. Housing 
35. Cleaning Plunger 
36. O-Ring 
37. Screw 
38. Spring 
39. O-Ring 
40. =10·32NCX 1 /2" Long, 

Fillet Head 
41. =10 
42. =10-32NCX 7 /8" Long, 

Fillet Head 
43. =10 
44a.0-30 psi Guage, 

Instrument 
44b.0-160 psi Guage Actuator 
45. O-Ring 
46a.Zero Adj. Screw, 2·3/4" 

Lg. (According to Stroke 
and Span) 

46b.Zero Adj. Screw, 1-7/8" 
Lg. (According to Stroke 
and Span) 

47. Locknut 
48. Spring Seat Assembly 
49. Range Spring 
50. Suppression Spring Seat 

(when req'd) 
51. Suppression Spring (when 

req'd) 



Positioner Operation 

The Valtek Mark One Positioner provides high 
dynamic response, high positioning accuracy, speed 
and reversibility. It does not need a supply regula
tor but an air filter is recommended. The posi
tioner is remarkably free from vibration-induced 
problems. 

The positioner schematic shows a Valtek Mark One 
Positioner connected for double-acting service on a 
piston actuator. The range spring provides "Feed
back" to the positioner. Tension on the range 
spring will vary as the stem position changes. As 
the drawing indicates, the spring-loading force is 
applied directly to the positioner's input capsule. 

Control-instrument pressure is applied between 
the diaphragms in the input capsule. Thus, the 
input capsule serves as a force-balance member, 
matching the valve-stem position (as measured by 
tension on the range spring) to the control-instru
ment signal. 

When the opposing forces balance exactly, the 
system will be in equilibrium-and the stem will 
be in the exact position called for by the control 
instrument. If the opposing forces are not in 
balance the input capsule will move up or down 
and, by means of the pilot valves, will change the 
output pressures, moving the stem until tension on 
the range spring opposes exactly the control-in
strument pressure. 

The sequence of operation is as follows: An 
increase in control-instrument pressure forces the 
input capsule downward. Displacement of the cap-

Positioner Schematic 
(Air-To-Open) 

SUPPLY SEAT 

UPPER PILOT PLUNGER 

EXHAUST SEAT i, 

RESTRICTION 

SUPPLY i: 
PILOT VALVE CAPSULE I 

ZERO ADJUSTMENT 

sule in turn moves the baffle lever away from the 
detecting nozzle. This allows air to escape to the 
atmosphere, decreasing the pressure exerted on the 
top side of the pilot valve capsule. 

Supply air biases the pilot-valve capsule in an up
ward direction. As the capsule moves up, it will 
close off the exhaust seat of the upper pilot plung
er--and open the supply seat, applying increased air 
pressure to the bottom of the actuator. At the same 
time, the pilot-valve capsule will open the exhaust 
seat for the lower pi lot plunger-thus decreasing 
pressure to the top of the actuator. 

This difference in pressure will drive the piston 
upward-stretching the range spring-until the 
spring tension opposes exactly the force resulting 
from the new control instrument pressure signal. 
At this point, the baffle lever will be moved toward 
the detecting nozzle to restore the pressure above 
the pilot-valve capsule to its equilibrium value. 
As a force-balance condition is approached, the 
pilot-valve capsule will be forced back to a neutral 
position where the pilots are neither supplying air 
to, nor exhausting air from, their respective sides 
of the piston. 

A decrease in instrument-air pressure reverses the 
described actions and causes a proportional down
ward movement of actuator piston and stem. 

The input capsule and the pilot-valve capsule 
are i::onnected to the baffle lever to provide a 
motion balance negative feedback in the detecting 
nozzle circuit. Negative feedback insures high gain 
in the detecting circuit-with no overshoot or 
instabi I ity. 

fl;,t:=:::5~ PISTON 

POSITIONER TAKE-OFF ARM 

RANGE ADJUSTMENT 

RANGE SPRING 

UPPER DIAPHRAGM 

t::-'+,,E:::::!"8:::---~~~~~EINSTRUMENT 

EXHAUST SEAT 

LOWER PILOT PLUNGER 

SUPPLY SEAT 
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~~ INPUT CAPSULE 
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~ BAFFLE LEVER 

DETECTING NOZZLE 
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Servicing 
Rockwell-Edward 
Forged 
Steel Valves 
Typical Valve Designs 

Fig. 848 
Bolted Bonnet Stop, Bolted Gland, O.S.& Y. 

Fig. 444 
Union Bonnet Stop, Bolted Gland, O.S.& Y., Screwed-in Seat 

COPYRIGHT ROCKWELL MANUFACTURING COMPANY, 1966 
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Fig. 158 
Screwed Bonnet Stop, Screwed Gland. 

Inside Screw, Screwed-in Seat 

Fig. 838 -Bolted Cover Piston Check 
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INTRODUCTION 
This manual is provided to help you service your 

Rockwell-Edward Forged Steel valves. 
Before disassembling any valve, we recommend that 

you check the valve identification plate and note size, fig-

ure number, and pressure class, so that you can identity 
it in the appropriate Rockwell-Edward Catalog. 

This catalog will show typical cross sections to help 
identify the various parts. 

Tools 
Most Edward Forged Steel valves may be readily dis

assembled with ordinary hand tools. For the removal 
of screwed-in valve seats, a special wrench may be nee-

' 
essary. ~ ~ I 

F--;~ •• - ·-:-~ " ~. - - -

I Seat Wrench 

Such seats are provided with hexagonal holes, lugs, or 
slots tor disassembly and rtlassembly. Necessary draw
ings are available if valve users wish to make their own 
tools or they may be purchased from Rockwell. 

DISASSEMBLY: 
Be sure line is not under pressure when disassembling 

valves. 
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Bolted Bonnet 
In bolted bonnet style valves, the nuts or cap screws 

should be removed (see Fig. 848 page 2). The bonnet 
assembly or cover can then be removed and the interior 
of the valve exposed. 

Union & Screwed Bonnet 
Small valves of the union ring or screwed bonnet type 

are disassembled by unscrewing the bonnet or union 
ring. 

Union Ring Construction 

Gage Valves 

/ 
ps.f.-, 

l/ 
c_, 

Screwed Bonnet Construction 

Small gage valves of the Fig. 152 type have a pipe 
thread body-bonnet connection. These require the same 
considerati9n as any pipe thread joint. 

Fig. 152 

Screwed Bonnet, Screwed Gland, Inside Screw, Needle Stem Gage 



Seats 
Edward valve seats are of two types - screwed-in or 

integral with the valve body. · 

Screwed-in seats can best be repaired. if more than 
lightly damaged, by removal from the valve. If lock 
welded, the lock weld must be removed and the seat un
screwed. If screwed-in seats are badly damaged, it may 
be more economical to replace them with new seats, how
ever, if they are repairable, they may be remachined on 
a lathe. The part should be accurately centered in the 
lathe before machining. EValloy seats can be cut with 
high speed tool bits. Stellite·faced seats must be ma
chined with tungsten-carbide tools or by grinding. In re
placing a screwed-in seat in the valve body, care should 
be t.1ken that the fac.e on the body against which the seat 
shouider rests is clean and true to provide a tight seal. 
Surfaces should be blued and checked for contact all the 
way around when replacing a seat. Care should be taken 
that reworking does not throw the sealing face between 
body and seat out of line with the seat threads. After re
assembly, lock welded seats should be rewelded. 

Integral Seat 

Integral valve seating surfaces cannot be removed for 
repair. Once the valve has been disassembled and thor
oughly cleaned, determine the best procedure based on 
the extent of damage. Lightly damaged seats may simply 
be repaired by lapping with the valve disk assembly. 

Heavier damage may require the use of special lapping 
tools or removal of the valve body from the line for re
machining. These valves should then be finish lapped 
using the valve disk assembly. (See Below). 

Complete instructions for the repair and finishing of 
integral stellite valve seats are contained in "Service 
Manuai for Rockwell-Edward Univalves" V-375. 

Seat Finishing 
After properly installing seats in valve bodies or re

working integral seat valves, the seat and disk should be 
lapped together. To preclude galling. caution should be 
taken not to apply too much pressure in lapping EValloy 
seats and disks. Lapping should be done with a light load, 
lifting the disk frequently to a new position and cleaning 
the lapping faces as required. See below: 

Lapping with Lap or Abrasive Disk 

Lapping with Valve Disk Assembly 

•T.M H1yn .. o,v,, Union C1ro1oe Corp 
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The effectiveness of valve seat lapping can best be 
judged by blueing the disk and rotating it lightly in the 
seat. A full contact should be obtflined around the cir· 
cumterence of the seat. A valve which shows this full con
tact should be pressure tight after assembly when proper 
stem load is applied. 

Disks 
In all except small Rockwell-Edward gage, instrument 

and needle stem valves, disks are designed to swivel on 
the valve stem. They are held in place by either a "T"-slot 
connection or a disk nut. 

T-slot Construction 

Disk Nut Construction 

Stop-Check valve disks are not attached to the stem 
and respond to the fluid flow in the same manner as 
·check valve disks. (see below). The disk seating face 
can be repaired in a similar manner to that described 
for seats. 
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Fig. 846 
Typical Stop-Check Valve with Body-Guided Disk 

Valve stems are normally provided with a radius at the 
disk contact to give center loading. ff foreign material 
gets between this spherical surface and the disk, or if 
galling occurs, it may not be possible to close the valve 
tightly. In a leaking valve this contact should be checked 
to be sure it is in proper condition. 

Disk Tack Welds 
In body-guided valve disks and small new style bolted 

bonnet valves, the disk nut is secured to the disk by a 
small weld through the side of the disk fusing the disk 
nut threads and preventing loosening of the disk assem
bly in service. Such disks can easily be disassembled if 
required by drilling out the fused material at the bottom 
of the small hole in the disk. The disk nut can then be 
unscrewed for servicing. Care must be exercised not to 
drill through the disk nut wall or the stem may be dam
aged. When repairs are complete, the parts can be re
assembled with care being taken to screw the disk nut 
down until only a few thousandths of an inch end play 
remain in the assembly. The parts can then be lock 
welded again by depositing weld metal at the bottom of 
the small hole in the disk. 

In other than body guided disk valves, it is equally im
portant that the end play between disk and stem be held 
to a minimum. An end clearance of a few thousandths of 
an inch is ideal to give good swivel action without permit
ting excessive misalignment of the disk. If after some 
time in service, it is desired to reduce end play, the small 
tack weld should be broken and the disk nut removed. 



Non-Body Guided Disk 

The required reduction in end clearance can be ef
fected by removing metal as required from the shoulders 
ot the disk nut. After reassembly the tack weld should be 
replaced to secure the threaded parts. Such tack welds 
should be made with a stainless steel welding rod such 
as Lincoln Electric Company Stainweld No. A. 

Fig. 5538 

Cover Guided Disk, Bolted Cover Piston Check 

Valves 4" or smaller may be body guided by rings on 
the disk or in the case of "T"-slot disks by the disk out
side diameter. A similar body guiding arrangement may 
be found in check valves. Some.valves have disks which 
are stem guided with the disks of companion check 
valves being guided by an extension of the cover. {See 
above) The wear on sliding surfaces inside valves should 
be considered and the surfaces checked to be sure it is 
not excessive. Guiding in check valves is particularly 
critical. The guides must be close enough to bring the 
disk accurately down into the seat to make a tight joint. 

Fig. 3572 

Union Bonnet Ball Check, Screwed-in Seat 

Foreign material in the flow medium may wedge be
tween guiding surfaces with the possibility of making 
the disk stick. It is recommended that piston check 
valves be used where the fluids are clean and where tight 
seating is important. In smaller sizes, it is recommended 
that ball type check valves be used where the problem 
of sticking open is of serious consideration. Valves sized 
too large for flow 9ondition will sometimes have exces
sive wear, chatter and noise. 

Backseat 
Rockwell-Edward stop valves, except bonnetless in

strument valves of the 952 type and Univalves of the 
loose backseat type (withdrawable trim), have a backseat 
integral with the bonnet. The seating face on the bonnet 
is generally a bevel and the seating surface on the disk 
nut or stem is provided with a radius. Care must be 
taken of sealing surfaces on both the bonnet and the 
radius which seals against it to obtain a tight backseat. 

Integral Backseat Construction 
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Packings 

Many Rockwell-Edward valves are packed with all
purpose packing sets. This is a combination of packing 
using jacketed high density rings at the top and bottom 
in the packing chamber and softer packing in the center 
section. The outer rings are reinforced with lnconeJtwire 
and are also used exclusively on valves for high tempera
ture service. Valves for chemical service may be packed 
with Teflon,.,, filled Teflon or Teflon impregnated pack
ing. Packing glands should be tightened down enough 
to prevent leakage but not enough to develop excessive 
operating torque. When the gland has advanced approxi
mately half way into the packing chamber, it is recom
mended that additional packing rings be added. If pack
ing has hardened, it should be removed and new packing 
installed. To obtain best results, the stem should be 
thoroughly cleaned. Replacement packing should be the 
same as that originally furnished. Rockwell-Edward valve 
packings are inhibited to prevent stem pitting in service. 

Fig. 2698 

Union Bonnet Stop, Screwed Gland. Screwed-in Seat 

1T.M 6nlernat,on11I Nickel Co .. Inc. ""T.M. E. I. du Pont de Nemour• & Co. 

Valves of the Fig. 2698 type have a packing nut with 
threads which should be kept well lubricated to prevent 
corrosion and eliminate packing adjustment difficulties. 

Gland Bolts 
The removal of glands and gland stud bolts is accom

plished by removing the nuts. Swing bolts can be re
moved by also driving out the pin. In some small valves 
the swing bolt pivots on the valve yoke and is held in 

Stud Type Swing Type Pivot Type 

place by a spot welded steel washer (see pivot type 
above). If the replacement of these is necessary, the 
washer can be pried off and the bolt removed. A new 
washer can be applied by tack welding. 

Yoke Bushing 

Yoke Bushing 
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The yoke bushings of 
small Rockwell-Edward 
valves are threaded to the 
yoke. These can be re
moved by cutting the lock 
weld and unscrewing the 
bushing. Bushings are sub
ject to wear in services 
where large amounts of grit 
accumulate on the valve 
threads. Lubrication aids 
easy operation of valves 
and reduces wear of yoke 
bushings. 



REASSEMBLY 
Valves of the union ring type, or bolted bonnet con

struction are sealed at the bonnet by flat, soft metal gas
·1ets. Screwed-in seats are also frequently sealed by flat 
gaskets. Such gaskets require smooth clean surfaces on 
body, bonnet or seat. Current bolted bonnet valves, such 
as· Fig. 848 type, are sealed with spiral wound stainless 
steel and asbestos gaskets. In all valves, new gaskets are 
recommended for reassembly. Bonnet and seat gaskets 
are inexpensive and available out of factory stock. 

Valves with union bonnet joints require the union nut 
to be well lubricated and tightened to develop sufficient 
gasket compression. 

, Valve Size ¼&% ½ ¾ 1 

Torque in Ft-Lb 130 400 450 750 

On all bolted bonnet valves, it is desirable to maintain 
the bolt tension necessary to keep the bonnet joint tight. 
It is recommended that the initial bolt stress of 45,000 

psi be maintained under service conditions. In high tem
perature service where creep may be anticipated, it is 
recommended that this bolt tension be maintained. 

Spare Parts 
Spare parts for Edward valves may be ordered by spec

ifying valve size, figure number and name of part. This 
information may be developed from your files or from 
current Rockwell-Edward catalogs. 

Service 
If you have any further questions on valve repair or 

part replacement, your Rockwell representative will be 
happy to assist you. Rockwell Edward catalogs available 
on request: 

Rockwell Edward Forged Steel Valves---•·--···---·-· .V.301 
Service Manual for Rockwell Edward Univalves... V-375 
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ROCKWELL-EDWARD 
PRESSURE SEAL VALVES 
MAINTENANCE MANUAL 
INTRODUCTION 
This manual has been prepared 10 serve as a guide for the 
maintenance of Edward valves of the pressure-seal bonnet joint 
construction. h is designed 10 help you in obtaining the mos1 
satisfactory service from these valves. Although rigid metallur· 
gical. radiographic, physical and visual inspection is the standard 
procedure for all Rockwell-Edward products. it is inevitable 
tha1 some valves. after a period of time. may occasionally require 
repair. When this happens. this manual will assist you so that 
your valve may be satisfactorily restored to good working con
dition with a minimum of time and expense. 

SCOPE 
Before staning. ii will be helpful to have some understanding 
of the valve's physical construction. Consequently. the four 
basic types of pressure-seal constructions are discussed and 
illustrated first. All Edward pressure-seal valves employ one of 
these four basic rypes. or a minor modification thereof. Non
pressure seal, or bolted bonnet type valves, are not in
cluded in this manual. 

The next major section of this manual discusses the more 
common service problems and failures. It identifies the problem 
and explair., the reasons for cenain failures. The reason should 
be understood before work is actually staned. 

Then the procedure 10 be followed in making the repair is 
explained. This includes normal valve maintenance as well 
as major valve repair. Field repair equipment. available from 
Rockwell-Edward. is described and illustrated. Valve lubrication 
and welding rod recommendations are also made. These pro· 
cedures arc adequate for almost any pressure-seal valve repair 
or maintenance problem tha1 may arise in the field. 

Following is the section describing the disassembly procedures 
for the various valve components: for example. manual or 
Limitorque operators. valve yokes. and the four basic bonnet 
types. It is very important that the Introduction and the 
paragraphs titled "First Determine the Area of Failure"' be 
read and understood before any disassembly work is 
begun. Several procedures are described, depending upon 
the area of failure. Considerable time can often be saved 
by first selecting the proper disassembly procedure. 

The last major section explains how the various valve construc
tions are to be reassembled. Information on how to contact 
Rockwell-Edward for additional advice, if required. and how 10 

order parts is included. 

FIGURE NUMBERS OF ROCKWELL-EDWARD PRESSURE SEAL VALVES DESCRIBED IN THIS MANUAL 
602Y 694Y 1560Y 2007Y 3902Y 3946Y 
606 695 1561 2014Y 3906 3947 
606Y 695Y 1561Y 2016Y 3906Y 3947Y 
607 702Y 1570Y 2017Y 3907 394BY 
607Y 714Y 1602Y 2042Y 3907Y 3992Y 
614Y 792Y 1614Y 2046Y 3914Y 3994 
616 960 1692Y 2047Y 3e16 3994Y 
616Y 960Y 1802Y 2070Y 3916Y 3995 
617 961 1814Y 2092Y 3917 3995Y 
617Y 961Y 1892Y 2094Y 3917Y 4006 
692Y 970Y 2002Y 2095Y 3942Y 4006Y 
694 1560 2006Y 2570Y 3946 4007 

DESCRIPTION OF PRESSURE-SEAL VALVE TYPES 

Edward pressure-seal ~-alves are builr with four basic honne1 
arrangements to provide the most suitable designs for the wide 
ran~t" of sizes and pressure classes offered. 

TYPE I 1£ the studded bonnet design IE shown It uses the bes,c putl-UD 
construc1,on w11'h studE- 1n the bonnet p101ectrnG tt'HOUQt'I the retainer tor 
t1i;;h1en1nQ by use of nut!, 11 1, a simpl1f1ed deE-•gn emc.,loyec in moderate 
pressure appllca11ons end cer1ain Villve s,zes. es shown 1n the table at rignt 

TYPE I 

Illustration No. 1 

4.7.4-23 

4007Y 
4016 
4016Y 
4017 
4017Y 
4046 
4046Y 
4047 
4047Y 
4094 
4094Y 
4095 

Fig No. 

602Y 

60£ and 
606Y 

607 and 
607Y 
61<1Y 

616 and 
616¥ 

6i7 end 
617Y • 
692Y 

694 and 
694Y 

695 end 
695¥ 
702¥ 

714¥ 

792¥ 

1602¥ 

161'Y 

1692¥ 

180:?Y 

18lAY 

1892¥ 

4095Y 4416Y -4570Y 7542Y 
4306Y 4417Y 4592Y 7546 
4307Y 4442Y 7502Y 7546Y 
4316Y 4446Y 7506 7547 
4317Y 4447Y 7506Y 7547Y 
4370Y 4448Y 7507 7548Y 
4394Y 4470Y 7507Y 7592Y 
4395Y 4492Y 7514Y 7594 
4402Y 4494Y 7516 7594Y 
4406Y 4495Y 7516Y 7595 
4407Y 4502Y 7517 7595Y 
4414Y 4514Y 7517Y 

P,.ssure Fl• ting Type ol Valve Size 

600 Flote-F1ow Globe 16-20 
Stop.Chee• (Y-Type ! 

600 Globe Stop-Check 6-14 

600 Angle Stop-Check 6-14 

600 Fl1te-F1ow Globe 16-20 
Stop (Y-Type; 

600 Globe Stop 6-14 

600 Angle Stop 6-14 

600 Ft,te•Flow Check 16-20 
(Y-Type) 

600 Horizontal Chee~ 8-14 

600 Angle Check 8-14 

600-SP-66 Fine-Flow Globe 16-20 
Stop.Check (Y-iype) 

600-SP-66 Fllte-Flow Globe 16·20 
Stop (Y-iype1 

600-SP-6€ Fllle-Flow Check 16-20 
!Y~Type) 

Soec1e1 Flole-Flpw Giobe 16-20 
SIOP-Check (Y-iype i 

Soec,al Flole-Flow Globe 16-20 
Stop (Y-Type; 

Special Fll1e-F1ow Check 16-20 
(Y-Type) 

Spec,al-S P-66 Fl1te-F1ow Globe 16-20 
Stop.Chee•. tY-Type) 

Special-SP-66 Fllt•·Flow Globe 16-20 
Stop IY-Type) 

Special" S P-6C, F111e-Flow Chttc .. 16-20 
(Y-Type) 



TYPE II 1s the oush·uP design in whicr, the bonne1 retainer ring 1s screwed 

on 1c tne bonne1. anQ cap screws develoc the uoward force. Th1s design 1s 

emoloywd on 001h ,ntermed1a1e and rugti~oressure agpl1ca1,or.s A rnree

g1ece -::onstruc11ori 1s used for tf"le c,ressure-seal parts. 

Fig. No. 

2006Y 
?007Y 

'SY 
'.7Y 

.::D4EY 
2Ci7Y 
3902Y 

3906 and 3906 Y 
39()7 and 3907Y 
3914Y 

3916 and 3915Y 
3917 and 3917Y 
3942Y 

3946 and J946Y 
394 7 and 394 7Y 
3948Y 
4006 and 4006 v 
4007 ana •007Y 
,0103 • nd 40!6Y 
4017 ana 4017Y 
4C46 and 4046 Y 
J.04 7 and 404 ;,-y 
4306Y 
43C,Y 
4316Y 
431 7Y 
4402Y 

4406Y 
4407V 
4414Y 

4416Y 
4417Y 

p,.asur• Rallng 

1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-56 
1500-SP-66 
1500-SP-66 

2500 

2500 
2500 
2500 

25v0 
2500 
2500 

~500 
2500 
2500 
~o 
~o 
900 
900 
900 
900 

000-SP-ee 
900-SP-66 
900-SP-66 
900-SP-66 

2500-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 

2500-SP-66 
2500-SP-66 

Type of Valv• 

Globe Stop.Check 
Angle Stop-Check 
Globe Stop 
Angle Stop 
Globe Stop-Check 
Angle Stoo-Check 
Flite-Flow Globe 

Stop-Check fY-TypeJ 
G1ooe Stop-Check 
Angle Sloe-Check 
Flite-Flow Globe 

Stop [Y-T·1oel 
Glooe Stec 
Angle Sroo 
Flite-Flow Globe 

Stop-Check [Y-Type) 
Globe Sroo-Check 
Angle $1op.Ch•ck 
EIOow Down Stoo-Chec:• 
Olob• S100-Chec, 
Angle Stop-Check 
Glob• S100 
Angle Stop 
Globe Step-Check 
Angle Stop.Check 
Globe Stop-Check 
Angle SIOP-Check 
Globe Stop 
Angle Stop 
Filla-Flow Globe 

Stop-Check [Y-Type) 
Globe Stop-Check 
Angle Srop-Cneck 
Flite-Flow Globe 
s:op (Y-Typel 

Globe Stec, 
Angle Slop 

Size 

2½-4 
2½•4 
2',',•4 
2½•4 
2½-4 
2)'2-4 
,;..20 

2½·12 
2:1,-22 
6-24 

2½-12 
2!,',-22 
6-24 

2 1.;-12 
2½-22 
t0-16 
2!-,•4 
21,-4 
2½•4 
2½-• 
2½-• 
2½-4 
2½-4 
2½-4 
2½-4 
2!,',-4 
6-24 

2½-12 
2l',-22 
6-24 

2;-,-12 
2%-22 

TYPE tll alsc uses the tnree-01ace pressure-seal construction but combines 

it wnh the basic pull-up bonnet. This des1;r, is ut11tzed exrensivaly in the 

larger valves 

_7y 
614Y 

617Y 
692Y 

695Y 
7C-2Y 

714Y 

792V 

Fi11 No. 

360 anc 960Y 
961 anc961Y 
970Y 
1 560 and 1 560Y 
1 561 iond 1 561 Y 
1570Y 
160<Y 

1692Y" 

1802Y 

1892Y 

2002Y 

2006Y 
2007Y 
2014Y 

2016Y 
201 7Y 
2042Y 

2046Y 
147Y 

70Y 
,092Y 
2094Y 
2095V 
2570Y 
3992Y 
3994 and 3994 Y 
3995 ana 3995 v 
4006 and 4006Y 
4007 and 4007•· 

Pre1su,e AaUng 

600 

600 
600 

600 
600 

600 
600-SP-66 

600-SP-66 

600-SP-66 

900 
900 
900 

1500 
1500 
1500 

Special 

SPec1a1 

Special 

Special-SP-66 

Spec,al-SP-66 

Special-SP-66 

1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 

1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1500-SP-66 
1soo-SP-ee 

2500 
2500 
2500 
2500 

900 
900 

Type ol Val•• 

l!"l!te-Flow Ste o•Checi,; 
[Y-T ,-oel 

Angle Stop Chee~ 
Flite-Flow Globe 

Stoc (Y-TypeJ 
Angle Stop 
Fl11e-Flow Check 

,·>'-T,rPel 
Angie Check 
F111e-Flow Globe 

Stop-Check (Y-TypeJ 
Fli'te-Flow Globe 

Stop [Y-Type) 
l'lne-Flow Check 

[Y-Type) 
Separated Stop-Check 
Separated Stop-ChecK 
Tilling Disk Check 
Separated Stop-Check 
Separateo Stop-Check 
Tilting Disk Check 
Flite-Flcw Globe 

Stop-Check [Y-Type) 
F!ite-Flow Glooe 

Stop [Y-Tyoel 
Fi1te-Fiow Check 

[Y-Type) 
Flite-Flow Globe 

Stop-Check (Y-Type) 
Fiite-Flow Glot>e 

Stec (Y-Type) 
F!ite-Flow Check 

(Y-Type) 
l'lite-Flow Globe 

Stop-Check (Y-Ty0e) 
Globe Slop-Check 
Angle Stop-Check 
Flite-Flow Globe 

Stop 1Y-Type) 
Globe Stop 
Angle Sto0 
Fl1te-Flow Globe 

Stop-Check (Y-Type1 
G1ooe .Stop-C~eck 
Angle SloP-Check 
Ti1t1nQ Disk Check 
Fhte-Flow Check (Y-Typel 
Horizontal Check 
Angle Check 
Tilting Disk Check 
F11te-F!ow ChecK IY-Ty:,e) 
Horizontal Check 
Angle Check 
Globe Stop-Check 
Angle Stop-Check 

Size 

24-32 

24-30 
24-32 

24-30 
24-32 

24-30 
24-32 

24-32 

24-32 

4-8 
4-6 
2½-24 
4-8 
4-8 
3-24 
24-32 

24-32 

24-32 

24-32 

24-32 

24 J2 

6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
6-16 

5-14 
5-24 
3-24 
6-18 
2!~-14 
2!,;-24 
3-24 
6-24 
2),-12 
2½-24 
5-14 
5-24 

Fig. No. 

4442Y 

4446Y 
4447'( 
444SY 
4502Y 

4514V 
4592Y 
7506 and 7506Y 
7507 and 7507Y 
7516 and 7516Y 
7517 and 7517V 
7546 and 7546Y 
754 7 and 754 7Y 

Fi9. No. 

4016 and 4016Y 
4017 and 4017Y 
4046 and 4046 ·r 
4047 and 4047Y 
4094 ana 4094 Y 
40'35 and 4095 Y 
4306V 
4307Y 
4316Y 
4317Y 
4370Y 
4394Y 
439SY 
4470Y 
4492Y 
4494Y 
4495Y 
4570Y 
7502V 

7506 and 7506Y 
7507 and 7507Y 
7514Y 

7516 and 7516Y 
751 i and 7517Y 
7542Y 

7546 and 7546Y 
7547 and 7547Y 
7546Y 
7592Y 
7594 and 7594Y 
7595 and 7595 Y 
7598Y 

TYPE ill 

4.7.4-24 

P,.saur• Ratln9 

2500-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 

,soc 

4500 
4500 
1500 
1500 
1500 
1500 
1500 
1500 

Type ot Valve 

l'l1te-Flow Gloo. 
Stoo-Check [Y-Type/ 

Globe Stop.Cl'lecK 
Angle Stop.Check 
Elbow Down Stop.Check 
Fhte-Flow Globe 
Stop-Check (Y-Type) 

Fli1e-Flow Stop ,Y-Type) 
Flite-Flow Check (Y-Type) 
Globe Stop-Check 
Angle SIOP-Cl'leck 
Glooe Stop 

,Angle Stop 
Globe Stoo-Check 
Angie Stop-Check 

Illustration No. 2 

,,.ssure flaring 

900 
900 
900 
900 
900 
900 

900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 
900-SP-66 

2500-SP-66 
2500-SP-66 
2500-SP-66 
2500-SP-66 

4500 
1500 

1500 
,soo 
1500 

1500 
1500 
1500 

1~00 
1500 

Special 
1500 
1500 
1500 

Special 

Ty119 of Valve 

Globe Stop 
Angle Stop 
Globe Stop-Check 
Angle Stop-Check 
Horizontal Check 
Angle Check 
Glooe s,oo-Check 
Angie Stop-Check 
Glob" Stop 
Angle Stop 
Tilting Disk Check 
Horizontal CheeK 
Angle Check 
Tilling Disk Check 
l'lite-Flow ChecK ,Y-Type! 
Horizontal Check 
Angle Check 
Tilting Disk Check 
Fl1te-Flow Glooe 

Stop.Check (Y-Typel 
Globe Stop-Check 
Angle Stop-Check 
Flite-Flow Globe 

Stop iY-Type) 
GIOOe Stop 
Angle Stop 
Flite-Flow Globe 

Stop-Check [Y-Ty0e I 
Globe Stop-Check 
Angle Stop.Check 
Elbow Down Stop.Check 
Fl1te-1=1ow Check (Y-Type) \ 
t-tor1zonrat Check 
Angle Check j 
Elbow Down Check 

Illustration No. 3 

Size 

6-20 

2:1-12 
2;-,-22 . 
10-16 
8-10 

8-10 
8-10 
2½-4 
2\4•4 
2:-~4 
2½-4 
2~4-4 
21/,--4 

Size 
5-14 
5-24 
5-i4 
5-24 
2;1:-14 
2'-·i-24 
'5-14 
5-24 
5-14 
5-24 
2%·20 
2,=,2-14 
2,,;-2, 
3-24 
6-24 
2·~-12 
2 1",-24 
6-10 
6-18 

5-14 
5-24 
6-18 

5-14 
5-24 
10-18 
6-18 
2/2·1 4 
2\~-24 
10-18 

-

-

-
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TYPE Ill 

Illustration No. 4 

TYPE IV design used in the 4500 lb. valve is uniQue in that the gasket 
reta,ner segments ere located below the bonnet. The pressure seal force 
1s denved by pulling the bonnet retainer down. 

Fig. No. P.-.s,ure Rating Type of Valv• 

4502Y 4500 Flite-Flow Globe 

4514Y 4500 
Stop-Check (Y-Type) 

Flit~-Flow Globe 
Stop- (Y-Tyoe·, 

4592Y 4500 Flite-Flow Check (Y-Type) 

SERVICE PROBLEMS 
PACKING CHAMBER LEAK 

Sin 

4-6 

4-6 

4-6 

Where moisture appears or actual dripping occurs at the 
packing chamber around the stem. gland or gland flange, 
which cannot be eliminated by re-torquing the gland bolt 
nuts. the following points should be considered. 
l. The packing may have become hard. Replace the packing. 
2. Gland travel has been fully taken up. Repack with new 

packing. 
3. The wrong packing is being used. See packing recom

mendations shown on this page. 
4. A stem should be replaced when it has become deeply 

s-cratched. burred. or otherwi~e mutilated from careless 
handling,' or where the stem has worn, tapered or has 
been bent. 

5. The gaps in the rings of split packing have not been 
staggered around the stem. They should be inserted in 
this manner. 

6. The packing gland may be binding against the packing 
chamber or Stem and does not compress the packing 
properly. Make cenain the gland fits the packing chamber 
and is tightened down equally on each side. 

PACKING RECOMMENDATIONS 
John Crane Style I 87-1 packing is used for the upper and 
Jo-..,e, rin_!!s on standard Edward pressure-seal valves with 
the exception of 2.500 lb. and 4.500 lb valves, where it is 
used for all nngs. John Crane style 6DCR packing is used 
for the middle nngs. The designation 187-1 indicates molded 
rings of graphited asbestos with an asbestos yarn jacket rein
forced with monel wire. The 6DCR packing is composed 
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of molded rings of graphited asheslos with ;, 1'-eoprcne cement 
binder. Both types are treated with a thin coating of paraf
fin to prevent water absorption. All are split rings and can 
be installed without disassemhly of the valve. 
The valve stem should be thoroughly cleaned before install
ing new packing to insure the best possible seal. Install each 
new packing ring separately, pushing each one to the bottom 
of the chamber. Make certain the lap joints of each consecu
tive ring are staggered 120 degrees so the lap of the fourth 
ring is in the same position as the first. When the chamber is 
filled. tighten the gland down solidly with a 24 inch wrench. 
This should make room for insenion of one or two more 
rings. 

PRESSURE-SEAL LEAK 
A torque wrench should be used for tightening the bonnet 
or cover retainer studs or cap screws which are used to 
preload the pressure-seal gasket. 
The follov."ing procedure is recommended: 
l. Guard against leakage by having these bolts tight at all 

times . 
., With line pressure in the valve, all nuts should be tighrened 

to the torque shown below. 

BoltDiameter,lnchesl/219/16 5/8 31417/8' 1 1L'8 11/4 
NutTorque,Ft.Lbs. 45 68 90 150 i 240i370, 585 I 750 

3. In addition, these torques should 1:-~ used for all stud nuts 
and cap screws. 

An ~verage man on a 12 inch wrench can develop about I 00 
fr. lh. of torque. Therefore. if a torque wrench is not available, 
use the following wrench-bolt combinations: 

Bolt Sizes, Inches 1 /2 9/16 5/8 3/4 I 718 1-1/8 
Wrench Sizes, Inches 6 9 12 18 ! 24 36 

Should the leak fail to stop af,er tightening, it must be con
cluded that there is an imperfect pressure seal, and the \'alve 
will have to be opened for examination. (Note: Regardless of 
the cause of failure, opened pressure-seal bonnets shoulc 
alwavs be reassembled with a new 2asket. These are available 
from· stock via Air Express fror:, Raleigh. North Carolina. 1 
Such a leak may result from any of the following causes: 
l. Incomplete Seal Between Bonnet and Gasket. An incom

pkt seal around the gasket seating surface of the bonnet 
(01 cover on check valves) mav be caused bv corrosion. 
din, chips. or other foreign matier on the rnat1ng surfaces 
of the sealing angle. Edward pressure-seal gaskets are de
signed with a blunt lower end to minimize susceptability 
to accidental damage. However, they are made of soft 
Armco iron with a very soft malleable coating and should 
be handled carefully. 

2. Incomplete Seal Between Body 1.0. and Gasket. An incorn
ple1e seal in the area of the gasket and body I.D. contact 
may be caused by surface imperfections in the body wall 
in the form of pin holes, extended cracks, or indentations 
where the metal has failed sometime after valve ins:allation 
and use. Such imperfections may be surface indications of 
deeper flaws in the body casting which may cause a by-p~ss 
around the pressure seal. 
lf a gasket is ever removed, examine it very carefully for 
imperfections on its outside diameier. usuallv in the form 
of deep venical score marks made bv removing it from its 
tightly wedged position in the bod·y. While these score 
marks were nor made until the gasket was removed and 
are not the reason for the orij!mal disass"mbl\" of the valve. 
they may re.idily give rise to future leak area~ if the gasket 
is used a second time. Such deep vertical score marks 
should be cause enough to install a new· gasket. 

3. Leakage at the Gasket. The possibility of a leak through 
the pressure-seal gasket itself, while more remote, should 
still be considered. This mav not be the result of external 
flaws on the sealing edge o(the gasket. 



PRESSURE SEO.L 
COV(i'i. USED ON 
-HECK VALVES 

FOR { 
CHECK PISTON 
VALVES 

TYPICAL GLOBE VALVE NOMENCLATURE 

-----✓ 1 I I ' ~ i 1&.]t'._HANOWHEEL-
1 IMPACTOR TYPE 

BEAR1NGs-Csrn ON NON REVOLVING 
STEM VALVES ONLY 
TAPERED AND SPHERICAL ROLLER 

BEARINGS ALSO USED 

. LOCATION OF "INDICATOR'" ON YOKE BUSHING USED ON VALVES 

YOKE BUSHING TO INDICATE WITH NON•REVOLVING STEMS ( CALLED 

WHEN VALVE IS TIGHTLY SEATED STEM BUSHING ON LIMITORQUE 

---- OPERATED VALVES) 

LOCATION OF ··POINTER .. 
ON YOKE TO INDICATE WHEN 
VALVE IS TIGHTLY SEATED 

ONE PIECE PACKING GLAND 
(OR 2 PIECE GLAND FLANGE 
ANO GLAND ASSEMBLY) 

I 

TYPICAL YOKE-USED ON VALVES 
WITH NON.REVOLVING STEMS (YOKES 
USED ON OTHER VALVE TYPES DIFFER) 

PRESSURE SEAL GASKET 

7T"'---- PACKING CHAMBER 

....,....._._-J--- TYPICAL PRESSURE SEAL BONNET AS USED 

SONNET BACKSEAT---..,; ON STOP & STOP·CHECK VALVES 

FOR STOP 
CHECK 
v.:.LVES 
DISK PISTON 
ASSEMBLY 

Illustration No. 5 
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STEM THREADS 

SEAT WITH STELLITE 
HARO FACING 

FOR STOP VALVES 

OISK·STEM 
ASSEMBLY 

-

-
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SEAT ANO DISK JOINT LEAK 

A leak existing between the seat and disk of a closed valve 
might be indicated hy one of the following: a definite pressure 
los~ in the high-pressure side of the valve: continued flow 
through an inspection drain on the low-pressure side; or, in 
hot water or steam lines. a downstream pipe that remains hot 
beyond the usual length of time and conductivity range. 

Such a leak may be the result of a distoned seat caused by 
uneven welding and stress relieving temperatures that were 
present in the body when mounting the valve in the pipe line. 
It may also develop because of the operator·s failure to close 
the valve tightly. An increased velocity is imparted to a flow 
forced through a very small opening. This increased velocity 
subsequently gives rise to the "cutting" of both disk and seat, 
particularly by particles of line scale or rust in suspension or 
normal solids in solution; or, in spite of the fact that the 
stellited hard facing material on the seat and disk is corrosion 
and erosion resistant, grooves. pit marks, or other surface 
irregulariues may be formed on the seat and disk joint surfaces 
when the disk is closed against a foreign. body on the seat. This 
i.omeumes occurs during the initial start up of a piping system. 

Leakage of steam through a valve which is badly steam cut has 
a whistling or sonorous sound. If the valve is only slightly 
steam cut, however, leakage is identified by subdued gurgling 
or weakly popping sounds. These sounds can be heard through 
a stethoscope or by placing one end of a stick against the 
valve body while holding the other end between the teeth, 
with hands over the ears. 

To check for a properly closed valve, on valves with non• 
rising type handwheels (non-revolving stem), an indicator is 
attached to the lower side of the yoke bushing which coincides 
with a pointer attached to the yoke, when the valve is tightly 
closed. This can be viewed through one of the yoke windows 
and il represents the same relative position between the yoke 
and yoke bushing, as when the valve was hydrostatically seat 
tested and found to be tight at the factory. The hydrostatic 
pressure is stamped on the indicator. Jt is only natural that 
the indicator wil: travel past this mark after repeated closings. 
Some operators hesitate to force the valve crossarm under the 
handwheel further than this button, but no harm will be done 
even if the indicator travels more than an inch past the mark 
when holding a desired pressure. ]f a tight seal i~ not made 
after repeated impact blows, it must be concluded that the 
pressure is by-passing either at the seac joint or body dia
phr.,gm between the inlet and the outlet passage. Inspection 
of the interior of the valve now is advisable. 

BODY WALL LEAK 

This is a visual leak through the body wal!. welding end or 
end flanges and may be the result of a shrink cavity or other 
void in the casting. 1f small at first, such a leak may go un
noticed for a time, particularly if the valve is heavily insulated 
and the pipe line at that point is sufficiently warm to keep the 
insulation dry enough to escape notice. 

OBJECTIONABLE VIBRATION, NOISE OR EXCESSIVE 
PRESSURE DROP 

Excessive vibration noise or humming coming from within a 
stop-check, non-return or check valve indicates the possibility 
that the disk-piston assembly is wedged inside the body. Such 
sticking may be caused by uneven body guide rib wear on the 
clo" nstream side induced by oversizing the valve, or by corro
sion, by flakes of line scale, or by panicles of weld spatter 
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that may have entered the valve during construction of the 
piping, and which later washed up into the piston bearing 
area of the body l.D. 

On stop-check and non-return valves. the stem position is 
indicated by the stem guide collar on non-revolving stems, or 
by the position of the handwheel on revolving stems; the stem 
should normally be fully open against the bonnet backseat in 
order that the disk-piston can lift the full amounc. When the 
disk is not touching the bottom of the stem or the bottom stop 
lugs on the bonnet (due to a wedged disk-piston or insufficient 
flow, for example), then the disk assembly is free to move 
laterally within the body. This motion in most cases causes a 
slight vibration which can be felt through the body, yoke and 
handwheel. Screwing the stem down slowly to contact the disk 
first increases the intensity of vibration to the hand and 10 the 
ear, but further downward movement of the stem builds up 
sufficient comact pressure and eliminates the vibration. This 
also tends to dislodge any foreign particles which may have 
been the initial cause for disk-piston wedging. 

The position of the lift indicator on the yoke, where vibration 
ceased, should be noted and any increase in pressure drop 
indicated on available gages, recorded. It may be that when 
the stem is screwed back to the full open position, the disk 
will again remain in a floating position which could indicate 
oversizing of the valve for the flow conditions. It is always 
recommended that check valve size selection be governed by 
flow conditions rather than by adjacent piping. Oversizing 
induces vibration or noise and causes excessive, uneven guide 
rib wear giving rise 10 greater disk-piston assembly clearance 
on _·.ne side of the body. 

Bv means of other valves in the line, it may be possible to 
vary the rate of flow through a noisy check valve sharply 
enough (in a shon period of time) to dislodge the piston from 
its wedged position. 

LUBRICATION 

ln order to obtain full service life, valves require periodic 
lubrication of the bearings and stem threads. as does any 
rotating machinery. 

On valves where the stem bushing and bearings are in the 
motor operator. the bearings are lubricated by the operator 
lube supply. which should be maintained at the recommended 
level. (See Illustration No. 17, page 16) 

Valves which have bearings in the top of the yoke have lube 
fittings on the valve yoke for convenient re-lubrication. l See 
]Jlustration No. 18, page 16). 

Stem threads also require periodic replenishment of the Jubri• 
cant. Exposed threads should bt wiped clean of old grease 
and accumulated din and fresh lubricant applied. This is 
most effectively done with the valve in the closed position. 

For valves that see frequent operation, the lubricant should 
be replenished on bearings and stem threads every three 
months. Jf extreme service conditions dictate, the plant operat• 
ing engineer should establish a more frequent re-lube schedule. 

For valves that are operated infrequently, relubrication at 
least once a year is recommended. The recommended lubricant 
for both bearings and stem threads is Rykon EP #2, manu
factured by The Amencan Oil Company. This is an extreme 
pressure, extreme temperature lubricant of high quality. 

Valves equipped with automatic stem lubricators should be 
maintained in accordance with the above instructions for the 
bearings and as required to maintain the lube level in the stem 
lubricator reservoir. 



REPAIR PROCEDURES 

VALVE BODY REPAIRS 
Body Bore Gasket Seal Area Repair 

Pressure-se..il •:;;lv·es made prior to 1952 were made with a 
~-; 

0 bonnet seai angle and the body bore sea\ was in the 
parent metal of the body castings. In 1952 the design was 
~hanged to a :5' seal angle and the body castings were in-
1:.i > ell ..., 1th I 8-8 stainless at the seal area. When a leak de
ve!opeJ on the older valves, the gasket as well as the body 
bore were wire drawn. 

If the depth of defects are .0 IO" or less, the seal :irea can be 
honed using a portable Sunnen Hone. This device is adjustable 
for different bore ,,zes and can be operated by one man using 
a portable electric drill oi •1~ .. to J,~" capacity. When the 
Jefects are greater than .0 IO", welding will be required to cut 
Jow1 the repair time. 

First make v,suai inspection all around this area, noting, if 
pos,ible, where flaws may occur. Next wash the_ area with a 
suitable solvent. drying with clean rags and, 1f necessary, 
polishing wiih ..i fine grade of emery cloth to remove any 
undesirable scale or foreiin matter which may have been 
Jeposited on the area suspected of having flaws, Use a dye 
penetrant test if cracks are suspected. 

Where it 1s necessary to repair the body inlay by welding. 
note :he following: 

l. Prior to any cutting or welding operations being performed 
on the valve. it is necessary chat adequate seat joint protec
tion be proviJeJ and some means of insurance against 
getting ,:hips. welJ spatter or other foreign matter into the 
pipe line ,f the ,Jive is permanently mounted. A thick b~d 
of asbestos paper placeJ o~er the seat and cemented m 
place will furnish aJequ;ice protection. 

., Chip out the Jefcctive area in the body, being careful to 
remove the ;iffected portion to its end, inside the casting, 
;ind to thoroughly ciean it away. 

With a s.m;,II hand ,grinder. grind the chipped area ~mooth. 

4. Prehe..it an are..i large enough arou:id the imperfection so 
that Juring the .::ntirc welJing operation heat will be re
tained at approximately 400 degrees Fahrenheit. 

S C;e a ,t;iinlcss steel inlav selected from either 18-8 stainless 
steel rod. Harstain l 8:8, Stainlcnd "K" I 8-8, Stainweld 
18-8 or e1.ju1v;ili:nt. 

6. Lay the weld 1n thin, even layers, peening each layer befo:e 
proceeJing with the next, and being careful to mamtam 
a temperature above 400 degrees Fahrenheit in the area 
be:ng repaired. Peening the bead actually stretches it and 
counteracts us tendencv to contract and shrink as it cools. 
The lase layer of weld 'must overlap onto the sound metal 
w insure a weld w ,thout an undercut at the edges. The 
O\'eriapping shoulJ be done J!ong this edge by using a 
-.c!Jinc rod ot '-•,. ma.\1mu:n Jiameter. The last layer 
~hould-hrini; the heq;ht of the welJed area up to 1/ I 6" 
at-uvc the orig,n;_il surface, as checked with a straight edge 
along the hoJy bore. 

For th1~ tvpe of welJ repair. it is recommended that the 
l;ist layer be pounded while still hot with the flat face of the 
hammer. Thermal stress relieving is not recommended. 

With a hand grinder, rough grind the welded surface to 
within ahout .0 IO" of the finished surface. A simple tem
plate cue from thin sheet metal and having the same arc 
;is the boJ\· hore diameter, and a straight edge laid along 
the hoJv bore can be used as a guide. A final cut then can 
be made. using a fi,\ture ,imilar 10 the one shown in 
Illustration No. 9, page 11. Final finishing can be done 
with the adjust.ible Sunnen hone described on this page. 

After removing all dirt. chips, slag, spatter, and grinding 
dust from the body. the bore should be polished with fine 
emery cloth and then thoroughly cleaned before reassembly 
of the valve. 

It is best that a new pressure-seal gasket be used upon 
reassembly. 

Body Bore Guide Rib Repair On Globe and Angle Piston 
Check Valves 

Where more than one guide rib is involved, each rib should 
be preheated and welded before proceeding to the next. 

l. Follow .Heps 1 through J of the section citied "Body Bore 
Gasket Seal Area Repair." 

2. Heat the body area adjacent to the guide rib to approxi
mately 200 degrees Fahrenheit. This can be done locally 
with an oxyacetylene torch. 

3. Select the proper welding rod to suit the body material 
( Ys .. maximum size rod is recommended here). See page 
l 0. Because of slag conditions and easy maneuverabil
ity. class iO IO rods are recommended. Using the same 
welding procedure as described for step 6, build up the 
guide rib at least I/ 16" above the original finished surface. 
The welding should be started at the bottom so as to create 
a small shelf, and then proceeded up the guide rib. 

If stainless steel inlay is desired on the guide ribs, use 
either 18-8 stainless steel rod. Harstain 18-8, Stainlend "K" 
J 8-8, Stain weld I 8-8 or equiv·alent. 

4. Finishing after welding is also similar to that described in 
this section and in addition, the edges of the guide ribs 
shoula be rounded off smooth. Check the progress of the 
1.mnding by using a straight eJge and feeler gauges. As the 
honnet bore and guide rih approach alignment a light can 
be placed on one s1Je of the straight edge and the high 
spots in the guide nb observed on the other. Where a check 
valve or stop-check (non-return) body is being repaired, 
the progress of the finishing cuts can also be measured by 
slipping some long pieces of shim stock between the I.D, 
of the body guide ribs and the O.D. of the disk-piston as
sembly. which has been placed centrally in position on the 
scat joint. A shim should pass around the disk at iii! three 
guide ribs with equal clearance. The original design clear
:ince is .020 to .030 inches on the diameter. The disk-piston 
assembly should also be moved up and down to make sure 
that it is free. 

lt is recommended that where guide rib repairs have been 
made, the seat and disk joint be checked for distortion and 
relapped, it necessary. 

Seat and Disk Repairs 

The following Jescription does not apply to Tilting-Disk 
chei.:k valves. For repair information on these valves, c:ontact 
your 101:al Rockwell-Edward Sales representative. 

A valve seat joint will require repairing in any instance 
where the seating surface permits a leak because it has been 
altered from the original state 1n which it was shipped from 
the factory; where corrosion has set in to cause pit marks on 
the sea11ng surfaces of either the hody or disk: where the seat 
has become distorted because of an abnormal heating condi
tion; or. "'here a groove has been formed on the seat or disk 
by closing the ,alve against a foreign body, Verification of 
such a faulty condition may be obtained by a seat blueing 
test or by careful visu..ii examinatic· 
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The s1ellitcd seats in these pressure-seal valves are not easily 
scored, hut where reconditioning 1s necessary, the following 
point~ should be observed: · 

Where an inden1ion or pil marks on the valve •eat joint 
are deep (( .0 iO or greater), a cast iron lap with suitable 
lapping compound will speed up repair. The included angle 
of the v.ilve seal 1s 90 degrees and the cas1 iron lap should 
be closely guided in the body bore during the lapping. 

Lap first with the cast iron lap and finish with the valve 
disk, which has been reground or rclapped, if necessary. 
For initial lapping. use Clover compound "A." Norton 320 
mixed y.·nh olive oil or srerm oil to a molasses consistency 
1s also recommended for finish lapping. For rough lapping, 
Carborundum H20 coarse is also recommended. 

In the lapping operation. Jar against the seal with a small 
quantily of the lapping compound placed between the 
mating surfaces. It is imponam that not too much pressure 
he applied on the lap or disk ag.iinst the seat. With the 
lapping compound in place between 'the mating surface. 
the lap or disk should be reciprocally rotated as far as arm 
movement~ will permit while standing in one position: the 
stroke~ should he light, and the lap or disk should be lifted 
frequently and turned to .i new position circularlv around 
the valve hody so thal lappinp will he rotated over a new 
are.i. To make cert;,in the pressure strokes are light. it is 
necessary on large valve~ to suspend the di,k and stem 
assembl~· from ~ coil spring in such a manner as to allow 
the disk to bear, hut lightr\'. against the seat See Fig. A page 
11: for another type see Illustration No. 7. 

For smaller size valves. a driving handle can he easily made 
of 3/~" diame1er wire.'ht'n1 ;i~ per Fig. A These small assem
hlie~_- hemp much li_p:htcr. do no1 require a supporting spring. 
Stelhted sea11ng face~ are hard ,1nd lapping time is variable. 
depending on the extent of flaws on the surface and the po
s1t1on of the_ valve in the line. If .i seat requires machining 
prior to lapping.~ fi\turr ~,milar 10 tha1 shown in Figs.Rand 
9, page I I. C?.n he used. 

The disk of stop valves will also require refinishing. When 
the only defects that can be found on the disk-stem assembly 
occur on the seating surface. it becomes very convenient to 
push the stem into a lathe spindle and chuck on the disk nut 
diameter without taking the assembly apart. (However, if the 
stem is too large to fit through the lathe spindle. it will have to 
be taken a pan as described in the following paragraph). Hold 
the disk using a four jaw chuck so that the large 0.0. and 
seaung surface run true. Grind the seating surface using a 
100: post grinder. Just go deep enough to clean the surface. 
Polish the seating surface with fine emery cloth. 

lf when checking the disk-stem assemblv, it is found that the 
assembly is tight or does not swivel freeiy, it will be necessary 
to disassemble. Occasionally it is possible to cut the Jock welds 
with a hack saw and unscrew the disk from the disk nut. 
However, it will usually be found expedient to chuck the disk 
O.D. in a lathe and cul the lock welds, including that weld 
which penetrates the first thread. After this weld metal has 
been cleaned away, the disk nut will readily unscrew. Repair 
any damaged surfaces on the stem. disk nut, stem collars or 
disk. Then proceed to repair the disk seating surface as de
scribed above. When finishing the disk in this manner, it will 
not be necessary to lap it to the seat. 

&ody Wall Repair, Welding and F'langed End Valves 

The four basic steps in repairing a casting defect in these 
areas are: ( I ) cut out to the sound metal, (2) pre-heat, 
( 3) weld, and ( 4) stress relieve. The steps are simple. but 
many except1om are encountered in working on valves which 
are operating in the field. Defects in these areas ma, be in
spected in a variety of ways. Radiography and Mag;na11ux are 
1 wo standard methods. Etching with acid is sometimes effec-
11ve. Castings which have been in water service and may 
contain water m the defect can be heated to show porosity. 
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This is very advantageous in determining the source of a 
le_ak as well as its exit point. Cutting may be done hy chip
ping, grinding or flame gouping. Gener.illy speaking, the 
amount of me1al removed should be held to a minimum so 
as to av_oid distortion upon subsequent welding. For example, 
small pinhole leaks in a casting wall I½" thick may often 
be effectively welded by cutting down only ¼" deep at the 
inlet and outlet of the leak. 

Preheating 10 400°F is called for in most piping fabrication. 
However, in finished valve repair there may be weld locations 
wherein t~e pr~heat would do more harm than good. For 
example, m building up worn guide ribs the preheat ma\' 
detract _from the welder's efficiency without making a cor
responding metallurgical gain. Here, keep the heat down 
to 200<-F maximum. 

The welding rod should generally match the valve body 
a_nalys1s. See page 10. However. many individual considera
t10ns such as welding position and rod availability will 
influence the choice. 

Stress relieving _is also generally recommended for piping 
fatmcauon. Agam, 11 1s not always practical in field valve 
casting repair. Heating which will distort the valve mav do 
irreparable harm. Stress relieving is unnecessary for ·very 
small welds and a heavy peening is sufficient. · 

Where any work involving great heat has been done near the 
stellited seat joint, it is best to check the concentricitv of the 
seat _by blueing with the disk. Should the joint be out of round, 
H will be necessary to relap following the instructions pre
v10usly given under ··seat and Disk Repairs,'· pages 8 and 9. 

VALVE COMPONENT REPAIR 
Disk-Piston Assembly Repairs 

It is possible that the bearing surfaces on the O.D. of the 
disk-piston assembly and l.D. of the body can become scored 
deeply enough to cause a_ binding or wedging of the piston 
assembly m a full, or partially, open or closed position. Such 
scores and resulting burrs may be caused by particles of weld 
spauer, flakes of hard line scale or other foreign matter which 
has inadvertently gotten into the line. Upon disassemblv. anv 
hody and disk-piston assembly burrs must be removed with 
emery cloth, and the bearing surfaces otherwise made smooth 
and clean ag;_ain. 'Where the burrs on the pis1on are verv 
large, H may be more convenient to chuck the assembly in 
an engine lathe and file them off. 

Illustration No. 6 

PRESSURE SEAL BONNET 
SEAL ANGLE 



Bonnet or Cover Repairs 

In late 1951 and e.i.rly 1952 imponant changes were made 
in the pressure-seal gasket design. These changes bave greatly 
reduced the likelihood of gasket seal leakage. In any case of 
gasket or bonnet leakage necessitating repair or replacement, 
t 1s ,trong!y recommended that the valve be converted to the 
1ew style by replacing the bonnet, or cover, and tbe pressure

seal gasket. 

WELDING ROD RECOMMENDATIONS 
MATERIAL TO BIE WEU>ED 

Carbon Steel 
l. A.STM-A216- Grade WCB 
2. ASTM-Al05 - Grade II 

CarbOn-Molybdtmum Steel 
l. ASTM-A217 - Grade WCI 

Chromium-Molybdenum Steel 
1. ASTM-A217-GradeWC6 
2. ASTM-A182 - Grade Fll 

Chromium-Molybdenum Ste.I 
1. ASTM-A217 - Grade WC9 
2. ASTM-Al82 - Grade F22 

18-8 Mo Stainless Steel 
1. ASTM-A35l - Grade CFBM 

2. AISI - Type 316 

ROD RECOMMENDATION 
AWS-ASTM CLASS• 

ASTM-A2JJ 

E 7018 
ASTM-AJ16 
E 7018-Al 
ASTM-A316 

E 8018-B2 
ASTM-A316 

E 9018-83 
ASTM-A298 
E 316-15 

or 
E316-16 

Where foreign matter of any sort is responsible for a gasket 
seal leak on the outer angular sealing surface of the bonnet, it 
1s very likely that it has caused an impression in this same 
sealing surface which must be removed corr.pletely before 
reassembling. This can be done by taking a shaving or skin 
cut on the sealing surface. ln so doing, it is mandatory that 
the work l:>e chucked concentric and square to ail existing 
diameters and surfaces and that the angle be remachined at 
2.5 ', plus h ", minus O' as shown in Ulustrat.ion No. 6, page 9. 
For old style valves the angle -.hould be 4 7 •, plus ½ ', minus 
0'. When finished. this surtace :nust be smooth and free from 
any marks or surface blemishes, and the circumferential point 
where the largest 0.0. meets the angular seal surface must 
be lightly boned 10 remove any sharp edges or fins. 

'Weld metal deposit ehem,stry and procedures should conform to the 
reouorements of ASTM 488 (See Table I, belo ... this manual). and Seetoon 
IX of the Boiler Code. 

TABLE 1 - CLASSIFICATION OF WELD DEPOSIT MATERIAL• 

P-Number 

P-1 

Material Covet'ed 
Type of 

Weld Deposit 

A 216, Grades WCA and WCB; Carbon steel 
Carbon steels such as: } 

A 352, Grades LCB; --

P-3 

P-4 

A 27, ail Grades 
Steels with less than ¼ per cent, 

Chromium and total alloy less j! . 
than 2 per cent such as: 

A 217, Grade WCl; 
A 352, Grade LCl 

Steels with Chromium ¾ to 2 per cent 
and alloy steels with total alloy 
less than 2¾ per cent such as: 

A 217, Grades WC4, WC5, and 
WC6 

A 352. Grade LC2 
P-5 Total alloy content less than 10 per 

cent such as: 
A 217. Grades WC9, CS, and Cl2. 

P SA Total alloy content •ess than 6 per I 
cent such as: j 
A 143; ..... 
A 352. Grades LC3 

P-6 High alloy steel martensitic, such as: 

Carbon-Molybdenum 

Chromium-Molyb-
denum (½ to 2 per 
cent Chromium) 

Nickel-Molybdenum 

Chromium-Molyb-
denum (2 to 10 per 
cent) 

A 351, Grade CA-15 High alloy marten-
sitic 

Chromium-Nickel 
containing more 
than l per cent 
ferrite 

Chromium-Nickel 
ful!y austenitic 

Austenitic ~anganese 

-----,,,...,..w,..e_ld_O.._i,osit Analysis 

Ch"""ium :.~!",.; Nical llan1•- srn.., 

1.25 max• a.so maxt 

0.50 0.40 to 1.25 max• 0.50 maxt 
mu 0.65 

a.so to 0.40 to 1.00 max 1.00 max 
2.00 0.65 

0.30 to 1.50 to 1.00 max 1.00 max 
1.00 3.75 

2.0 to 0.4 to 1.00 max 2.00 max 
10.0 1.5 

To provide comparable mechanical properties 
of the base metal 

ll.00 to 0.70 2.00 mal 1.00 max 
15.00 max 

AISI Types 302, 304, 308, 309, 316. 317, 318, 
347, 348, 309 Mo, 309 Cb 

AISI Types 310, 310Cb, 310 Mo, 330 

Electrode Coatlnp 

F-1 
XX20 
XX24 
XX27 
XX28 
XX30 

F-2b 
XX12 
XX13 
XX14 

F-4b 
XX15 
XX16 

F-5 
XX16 
XXlS 

F-Jb 
XXlO 
XXll 

t Grades P-1 and P-3 where qualif•cat,on under the ASME Boiler and Pressure Veuel Code is not reQuired, the follow•n1 limits may be used: 
P-1 P-2 

Manganese, max, per cent 1.25 1.50 
S,l,con. m5x. per cent 0.60 0.60 

b Pe'"!'ormance c:iuallf1cat,on of a w•lder under any "F"' number up to and includ1n1 F-4 shall qualify a welder for all lower ·•r• numbers. 
c With pe.rm1ss.10n of ASME, From Sec?ion IX, Boiler and Presaure Veaael Code. 
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FIELD REPAIR EQUIPMENT 
Available from the Rockwell-Edward Manufacturing plant at 
Raleigh. N.C. are some basic tools for repairing valves in the 
field. Thi~ equipment was developed for customer use on a 
rental basis. Of cour~e. an emphasi~ ha; been placed on large 
valve repair~ where economics justify extensive repairs in the 
field rather than removing the valve from the pipe line for 
return 10 the factory. Contact your local Rockwell-Edward 
sale~ representative for more information. A list of thi~ .equip
ment follow~: 

I. Lapping equipment for all pressure seal valves from 2 1/2 to 
IR" in all pressure clnssc~. See Fig~. A. B and lllustration 
No. 7. 

:i Self centering lap guide fixtures tor lapping valve seats 

son STEEL 
BUSHING 

in valves R" and up in all pressure classes. Sec Fig,. C, D. 
This fixture can he used when the valve is installed in anv 
position. and i~ suggested in place of ( I ) ahove. when the 
stem is horizontal or mounted down. 

3. Sunnen Portable Hone for honing pressure seal bores from 
4" to 14\1" diameter. (Not illustrated) 

4. Van Norman portable boring machine for reboring· valves 
in the field. Grinding attachments are also available for 
~ome sizes for grinding seat joints. See Illustrations No. 8 
and No. 9, this page. 

5. Air driven portable boring machine for reboring guide ribs 
and seats of valve bodies in the line. ( Not illustrated) 

YOKE LOCK n 
RING ~ 

STEEL PILOT 

rn \STEEL PILOT 

c::d;= PLATE 

DISK DRIVER FOR 
LAPPING LARGE VALVES 

Fig. B 

DISK DRIVER FOR 
LAPPING SMALL VALVES 

Illustration No. 7 
PORT ABLE LAPPING TOOL 

FOR LARGE VALVES 

+--- @ _ • PLATE 

SEAT AND DISK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 
DOWN OR HORIZONTAL 
(SHOWING VALVE WITH YOKE 
LOCK RING CONNECTION 
TO BODY) 
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SEAT 6-ND DISK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 
DOWN OR HORIZONTAL 
(SHOWING VALVE WITH 
STUDDED YOKE CONNECTION 
TO BODY) 

Illustration No. 9 
VAN NORMAN PORTABLE 

BORING MACHINE 



DISASSEMBLY PROCEDURES 
FOR PRESSURE SEAL VALVES 

TRODUCTION 

Step-by-step disassembly procedures are described for all 
1vpes of Ed1,1,ard pressure-seal bonnet valves, including those 
~ 1th manual and motor operators. !t is important that the 
following paragraphs be read and understood before an:, 
specific disassembly work is starte.l. 

FIRST DETERMINE THE AREA OF FAILURE 

Failures or maintenance problems, for other than check 
valves, can be divided mto three major areas. The area 
in•oived will affect the disassembly procedure to be followed. 
These areas, in general, are: 

l,\foi@The Impactor Handwheel or Handle, or the Limi
torque Operator. 

•1•,•1t•+•-•-·• The yoke assembly, i~cluding the yoke ~nd yoke 
bushing, and in addition on non-revolving stem 
valves, the yoke bearings and stem guide collar. 

•••.•u•1•-11r1w• The valve internals, including the bonnet, body, 
stem, disk, disk-nut, gland and seats. 

If failure is indicated in Area 1, refer to the applicable sec
tion "Disassembly Procedure fer lm?actor 
Handles,'' page 13, or "Disassembly Procedure for Removing 
Limitorque Operators from Valve Yokes," page 15. 

If failure is indicated in Area 2, it will be necessary to first 
remove the valve operator. Therefore. refer first to the appli
cable operator J1sassembly procedure descrit>ed in the above 
-~r•~raph. Then proceed to the section "Disassembly Pro<:e• 

for Yoke Assemblies," page 18, for the actual d1s
"'"embly of Area 2. 

If failure is indicated in Area 3, two methods are available. 
In method 1. the operator and yoke assembly may be removed 
from the valve body as a unit. This requires less time but 
requires adequate clearance area above the valve. Also, large 
handwheels, sav 48" diametet and above, are massive and 
sometimes difficult to handle when attached to the yoke assem
bly. For these reasons, the second method is to first remove 
the operator from the yoke, and then the yoke from the body, 
in separate steps. 

For Method I, first remove the operator-yoke assembly 
combination as -described in "Procedure for Removing 
Valve Operator and Yoke Assembly as a Unit," page 18. 
Then proceed to the section "Disassembly Procedure of 
Bonnet Types," page 20, omitting any steps preceded by 
an asterisk ( •) for the actual disassembly of Area 3. On 
all revolving stem and Type IV bonnets, only method 2, as 
follows, should be used. 

For Method 2, first remove the operator by following the 
applic:ihle section, "Disassembly Procedure for Impactor 
Handwheels and Handles,'' page 13, or "Disassembly 
Procedure for Removmg Limitorque Operators from Valve 
Yokes," page 15. Then, proceed to the section, "Dis
assembly Procedure of Bonnet Types," page 20, for actual 
disassembly of Area 3. On Type IV bonnets, reverse this 
procedure and complete steps 1 through 9, page 27, before 
beginning operator disassembly. 

If failures are indicated in any combination of Areas 1, 2, 
or 3, then each of the respect:ve procedures must be followed. 
For check valves without stems or operators, simply use the 
proper section under "Disassembly Procedure of Bonner 
Types." page 20. Separated Stop-Check Feedline Valves 
should be treated as two valves, as a stop-check and a piston 
lift check. See the respective disassembly procedure ,;:overing 
the area to be serviced. 

CAUTION 

A.s a genera! reminder, make sure all pressure is removed 
from valves, both upstream and downstream, before any 
disassembly work is started. An exception to this is valves 
requiring service only on the operator (Area 1) or Yoke 
A.ssembiy (Area 2), where the valve can remain in service. 
NOTE: Removal of the yoke assembly under pressure does 
not apply to revolving stem valves, only non-revolving. The 
following stem positions should be observed: 

1. For service in Area 1. 
a. If pressure is to be maintained in the valve. backseat 

to the full open position. On Limitorque operated 
valves, only torque-only operators will permit service 
in Area 1 under pressure. (See definition of "torque
only" units on page 15). 

b. If no pressure is to be maintained in the valve, close 
the valve fully and open approximately ¼ ". 

2. For service in Area 2. 

a. For non-revolvin, stems only, if pressure is to be 
maintained iri the valve, backseat to the full open 
position. Never service revolving stem valves rn Area 
2 while under pressure. 

b. If no pressure is to be maintained in the valve, close 
the valve fully and open approximately ¼ ". 

3. For service in Area 3. 

Close the valve fully and open approximately ¼ ". 
Service Area 3 only without pressure in the valve. 
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DISASSEMBLY PROCEDURES 
FOR IMPACTOR HANDLES AND HANDWHEELS 

(With or Without lmpactogear Air Wrench Operators) 

-AREAt-

Rockwell-Edward pressure-seal valves use several designs of 
Impactor handle~ or handwheels, depending upon the valve 
size and pressure class. 

Handwheels can be removed while the valve is pressurized, 
but caution must be observed to make certain that it's first 
in the backseated or fully opened position. See "Caution", 
page 12. 

Valves equipped with lmpactogear air wrench operators do not 
require disassembly of the lmpactogear itself. However, during 
regular Impactor Handwheel disassel}1bly, the lmpactogear 
pinion gear and the handwheel gear will be separated. 

All of the following Handwheel disassembly procedures are 
arranged in accordance with the general comments on page 
12. Study these pages carefully before beginninr disassembly. 

To disassemble. first determine the type of handwheel on the 
valve by measuring its diameter or referring to the valve 
dimen~ion drawing. Then select the proper procedure, as listed 
below. 

Non-Ball Bearing Type Impactor Handles and Handwheels 

All have 12. 14, 16, 20, 26, or 30 inch diameters. See 
illustrations Nos. J 0, ll and J 2. this page. 

The~, handwheels ar, of relatively simple design and utilize 
fe..,. c. parts than the l)all bearing type. ( Not to be confused 
with ::;.di bearings in the valve yoke.) Not illustrated. but of 
similar construction to Illustration No. I 0, are Impactor 
handies. The following instructions apply, in general, to all 
non-ball bearing types. 

1. Remove the handwheel locknut, which is the uppermost 
pan on the top of the valve stem. On some designs, it is 
" friction device and is merelv unscrewed. On others, a 
rel! pin must first be driven out.· On another design, a small 
lock screw must be unscrewed. 

2. Mark the relative position of the han-dwheel and cross arm 
so the original relationship can be restored when reassem
bling. If this i~ not done, the handwheel could be reassem
bled J 80' out of the original position. 

3. Lift the handwheel off the valve, using a suitable capacity 
chain hoist for large handwheels. lf the stem of the valve 
is mounted vertically, position the hoist directly above the 
handwheel. Otherwise, the hoist should be positioned 
.siightly away from the handwheel in line with the stem. 

4. Crossarm Removal: For all valves being serviced in Area 
J or revolving stem valves in Area 2. the crossarm can be 
removed by tapping lightly with a hammer on the under
side. If the crossarm is keyed to the yoke bushing, as in 
non-revolving stem valves, the handwheel bushing is first 
removed by unscrewing the cap screws holding the hand
wheel bushing to the handwheel, and then unscrewing the 
handwheel bushing from the yoke bushing. The keyed 
crossarm can now be removed by tapping the underside 
with a hammer and lifting, off. 
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Illustration No. 10 

Illustration No. 11 

Illustration No. 12 

NON-BALL BEARING TYPE IMPACTOR HANOWHEELS 



Ball Bearing Type Impactor Handwhnls 
l With or· 'hithout lmpactogears) 

All h,1ve '.!S. J6. 48 or n inch diameters. See lllustration 
No. 13, this page. 

hese Impactor Handwheels differ in diameter and design 
, rom the non-bearing type in that the handwheel turns on 
b~ll be:irings. The following instructions apply to all sizes. 

I. Remove the cover plate screws aod the cover plate. 

., Backoff all of the locking screws. 

J. Mark the relative p0sition of the handwheel and crossarm 
so the oriizinal relationship can be restored when reassem
b!in!!. If this 1s not done. the haodwheel could be reassem
bled· 180° out of the original position. 

4. Provide a suitable capacity chain hoist, at least 1500 lb .• 
to remove the handwheel. If the stem of the valve is 
mounted vertically, position the hoist directly above the 
ha:1dwheel. Otherwise the hoist should be placed slightly 
away from the handwheel ,n line with the stem. 

GEAR COVER 
ASS'Y 

KEY 

a. The handwheel bearing nut and handwheel are removed 
as an assembly. 

b. Unscrew the handwheel bearing nut using a tool to 
engage the two drive holes in the top of the nut or a 
scrap wrench on the O.D. To prevent the yoke bushing 
from turning, hold it with a strap wrench or other suit
able tool. 

c. Begin with all slack out of the hoist, and retain a taut 
chain by simultaneously taking up the slack as the 
handwheel bearing nut is fully unscrewed and lifted off 
the valve. 

5. Crossarm Removal: For all valves being serviced in Area 
1 or revolving stem valves in Area 2, the crossarm cao 
be removed by tapping lightly with a hammer on the 
underside until it is free of the key(s). 

6. If malfunction is indicated within the handwheel bearing, 
the balls can be removed by unscrewing the filler hole set 
screw, tipping the haodwheel so the hole is down, and 
'fishing' out the individual balls. Need for this should be 
rare, if ever. 

Illustration No. 13 

BALL BEARING TYPE IMPACTOR HANDWHEEL 
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PROCEDURES FOR REMOVING LIMITORQUE OPERATORS 
FROM VALVE VOKES 

Rockwell-Edward pressure-seal valves use various types of 
Limitorque operators, depending upon the siz.e and pressure 
class, v.·hich determines the torque requireme:cts, whether the 
stem is revolving or non-revolving, and whether the valve 

, takes the stem thrust ( torque only unit) or the operator 
takes the stem thrust ( torque and thrust unit). The procedures 
below describe the removal of these various types from the 
valve yoke. Also included are complete instructions for reset
ting the torque and limit switches, Disassembly procedures for 
the Limi_torque operators themselves are not included and 
appropriate instructions should be obtained before staning. 
Consult the Philadelphia Gear Corp. 

On 10rque only Limitorques the operator can be removed 
while the valve is pressuriz.ed, but caution must be observed 
to make certain that the valve is first in the backseated or fully 
open position. See "Caution," page J 2. 

All of the following disassembly procedures are arranged in 
accordance with the general comments on page 12. Study 
these pages carefully before beginning. 

Determine first whether the valve stem is revolving or non
revolving. For non-revolving stem valves, several procedures 
are shown, depending upon the operator type. Then deter
mine whether the operator is a torque only or torque and 
thrust unit. 

Illustration No. 14 
TORQUE ONLY LIMITORQUE OPERATOR 

USED ON REVOLVING STEM VALVES 
SMA OR SMB TYPE 

All ·Revolving Stem Valves, or Non-Revolving Stem Valves 
with Torque only Units ("XT'' Type Not lncluded) 

SMA or SMB Type, See Illustrations :r-.o. 14, No. 1 S, and 
No. 16, page 15. 

All revolving stem valves use torque only units. The operator 
drive nut is connected to the stem through a key. See Illustra
tion No. 14. Non-revolving stem valves using SMB-4T or 
SMB-5T are torque only units and have their drive nut splined 
to the valve yoke bushing. See Illustration No. IS. On non
revolving stem valves using the older SMA type torque only 
Limitorques, the operator drive nut is also connected to the stem 
through a key. bur in a different manner. See Tllustration No. I 6. 

I. Disconnect the electrical wiring to the operator. 

2. Position a sling on the motor operator and attach a chain 
hoist of suitable capacity to the slmg. 

3. Remove the nuts from the underside of the yoke flange. 
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-4, Lift the operator up and completely off the stem and stem 
key ( on SMA type), or the yoke bushing splines ( on 
SMB type). 

S, Position the operator away to a clean area for further 
disassembly, if required. 

Illustration No. 15 

TORQUE ONLY LIMITORQUE OPERATOR 
USED ON NON-REVOLVING STEM VALVES 

NEW SMB-4T OR SMB-ST TYPE 

Illustration No. 16 

TORQUE ONLY LIMITORQUE OPERATOR 
USED ON NON-REVOLVING STEM VALVES 

(OLD SMA TYPE) 



Non-Revolving Stem Valves with Torque and Thrust Units 
SMA or SMB Type, See ll!ustration No. 17. 

I. Disconnect the electrical wiring to the operator. 

~ Make cenain the packing gland nuts are tight. 

Position a chain hoist of suitable capacitv so the operator 
is supported in such a manner that the handwheel can 
still be rotated. If the \·alve is installed with its stem other 
than vertical. the hoist should be positioned slightly away 
from the handwheel in line with the stem. 

4. Remove the nuts from the underside of the yoke flange. 

5. Turn the operator handwheel in a direction to close the 
valve, thus unscrewing the operator from the stem. Try to 
keep the weight on the hoist as the handwheel is turned 
to prevent damage to the stem threads. 

6. \.1/ith the hoist. lift the operator clear of the stem and 
place down on a clean area for further disassembly, if 
required. 

Illustration No. 17 

TORQUE AND THRUST LIMITORQUE OPERATOR 
USED ON NON-REVOLVING STEM VALVES 

SMA OR SMB TYPE 

Non-Revolving Stem Valves, Torque only Units with "XT'' 
Boxes. Type SMA or SMB. See Illustration No. 18. 

"XT" Limitorques are large spur gear units connected to a 
basic SM type operator to increase the torque output. On 
SMA types they are sometimes used on both the 3 and 4 
sizes (SMA-JXT and SMA-4XT). On the new SMB series, 
they are sometimes used on the SMB-5 size (SMB-5XT). Con
struction is basic::.lly the same and in both series the large gear 
1s keyed to the valve yoke bushing. The procedure for remov
ing these units from the valve yoke is as follows: 

l. Disconnect the electrical wiring to the operator. 

" Loosen anJ remove all but three of the cap screws hold
ing the cover and operator to the gear housing. 

3. On the bottom of the gear housing and below the pinion 
1s a flange holding the pinion lower bearing. Remove the 
cjp screws holJing this on. Next to these through holes 
are threaded holes. Screw the cap screws into these 
tapped holes and jack the flange and bottom bearing off 

the pinion shaft. 

4. Position a sling and chain hoist of suitable capacity 
around the operator and take up all slack. 

5. Remove the remaining cap screws holding the cover and 
operator to the gear housing. 

6. Pry the cover loose from the gear housing and hoist the 
cover-operator assembly away. Position down on clean 
rags or paper, for further disassembly, if required. 

7. The large gear can be removed by driving down the tab 
on the lock washer and unscrewing the two lockouts. 

8. Pull the gear and position away to a clean area. 

Illustration No. 18 

TORQUE ONLY LIMITORQUE OPERATOR WITH "XT" BOX 
USED ON NON-REVOLVING STEM VALVES 

SMA OR SMB TYPES 

9. The gear housing can be removed by positioning a sling 
around the housing, removing the cap screws holding it 
to the yoke, and lifting away. 

10. One locknut should be reassembled on the yoke bushing 
so the bearing-yoke bushing assembly is secured. 

Limitorque Limit Switch and Torque Switch Settinc Pro
cedures 
The following descriptions apply only t ·: Limitorque valve 
controls made by the Philadelphia Gear Corpoution. If an
other type valve control is used, the appropriate manual 
should be consulted to determine the proper setting of the 
limit switch and torque switch. 

Geared Limit Switch ( See Illustration No. 19. page 17.) 

Numbers in parenthesis ( ) refer to callouts on Illustration 
No. 19, '·Geared Limit Switch Assembly." 

When reassembling the Limitorque valve controi. the rotor 
type geared limit switch should be reset as follows: 

I. Make certain the electric current is off. 

2. Open the valve by hand until the valve disk strikes the 
back seat. Note the direction the intermittent gear shaft 
(D\ is turning. This slotted shaft is extended through the 
gear case and can be seen just above the rotor connected 
to the open contactor coil. 

3. Back the valve off to allow for coast of the moving parts. 

4. With the valve in this position, declutch the drive pinion 
(A) by inserting a screwdriver in the drive pinion setting 
rod ( B ) and turning clockwise until it is tight. The inter• 
mittent gear shaft (D) can now be turned by inserting a 
screwdriver in its slot. 

5. a. Tum the intermittent gear shaft ( D) in the same direc
tion as noted when the valve was opened until the 
contact on the rotor ( C ) connected to the open con
tactor circuit 019ens. 

b. In the event this contact is already open, turn this shaft 
in the opposite direction until it closes; then back off 
on the shatt until the contact opens. 

6. Unscrew the drive pinion setting rod ( B ) until it reaches 
a firm stop, but do not jam. This train of gears and con
tacts is now set. 

7. Connect the electric current and check this setting as 
follows: 

a. Run the valve to mid-position by hand. 

b. Press the "open" pushbutton - make sure the valve is 
moving in the ··open" direction. 

c. Allow the limit switch to stop the motor. 

d. After the motor has stopped, turn the valve by hand 
10 make certain there is sufficient clearance between the 
position at v.·hich the valve stem comes to rest and the 
valve back seat. 
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8. To set the positiun for operation of the indicating light. make 
sure the torque sw11ch is properly wired into the closing circuit 
!see prc,cedure for selling 1orque switch belou· ). and run 1he 
valve to the closed position. Back the valve off the sea1 to the 
desired posi1ion and set tht' "closed·· ligh1 contact using the 
same procedure outlined under s1eps 4, Sa. 5b. and 6. but use 
the in1ermi11em gear shaft for the ligta contacts. 

9. When the settings are complete. the setting rod should remain 
in the position described in step 6. 

Torque Switch See Illustration No. 20. page l 7. 
The procedure for selling the torque switch. bo1h single and 
double, is as follows: 

Single Torque Switch 
l. Make sure the electric current is off. 
2. Loosen the jam nut !Fl. 
3. Move the sockel head adjus1ing scr,ew 1G i in for light seating. 
4. Close the valve by the mo1or and test for tigh1ness of clos· 

ing. If the valve closes tigh1ly enough. tighten the jam nut. 
5. For heavier seating move the ad_ius1ing screw I GI our and 

re-tighten the jam nut. 
6. The threaded bushing !El is intended to limit the maximum 

serring of this torque switch and is locked in position to limir 
the output torque to the maximum safe rating for the unit. 
The sening of this bushing should not be disturbed withoul 
advice from the Philadelphia Gear Corporation. 

Double Torque Switch 
l. See Step l 

2. See Step 2 above. Nore: The right side of this switch <K) 
normally limits the torque applied in closing the valve. There 
are cases of special valve assemblies where the right side of 
this switch limits the torque in the open direction. ln all cases 
it is recommended tha1 this be checked upon ins1alla1ion. 

3. Move the socket head adjusting screw (HI in for light seating. 
4. See Step 4 above. 

5. For hea\·ier sealing move the adjusting screw IHI out and 
re-tighten the .iam nut. 

6. For selling the torque swi1ch for the opening directicm of 
valve travel the same procedure as outlined in steps 2. 3. 4 
and 5 is followed. Cll.Cept this adjustment is made on the left 
side of the switch. using the lou•er adjusting screu·. 

7. The threaded bushing (JI 1s intended to limit the maximum 
setting of this torque swilch and is locked in position to limit 
the output torque to the maximum safe rating for the unit. 
The serting of this bushing should not be disturbed without 
advice from the Philadelphia Gear Corporation. 

Torque Switch Setting 
The procedure outlined for setting torque switches is to be used 
only on occasions when maintenance on the switch itself or 
adjacent components requires it. 

WARNING 
SHOULD IT BECOME NECESSARY TO CHANGE THE TORQUE SWITCH SETTING FOR ANY REASON, THE LOCAL ROCKWELL-EDWARD REPRESENTATIVE SHOULD BE CONTACTED AND HE WILL OBTAIN FROM THE FACTORY THE CORRECT NEW SETTING. 
THE TORQUE SWITCH OF THE MOTOR OPERATED VALVE IS SET DURING FACTORY ASSEMBLY TO CLOSE THE VALVE AGAINST THE SPECIFIED UNBALANCED PRESSURES AND REQUIRES THE SAME SPECIAL ATTENTION FOR RESETTING. 

A.AAA 

\ 
\ 
© ® 

Illustration No. 19 
GEARED LIMIT SWITCH ASSEMBLY 

:C>Ot.1:BLJC TOR.QUE SVvITCH 

Illustration No. 20 ~ 
SINGLE ANO DOUBLE TORQUE SWITCH ASSEMBLIES 
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DISASSEMBLY PROCEDURE FOR YOKE ASSEMBLIES 

-AREA 2-

Tl•'- procedure describes the method for 1) removing the 

) assembly from the valve, after the operator has been 

re .. ,uved (procedure described elsewhere), and 2) disassem

bling the yoke assembly itself. 

This procedure should be used if service is required in the 

yoke assembly itself (Area 2), which includes the yoke and 

yoke bushing on revolving stem valves, and in addition, on 

non-revolving stems, the yoke bearings and stem '1Jide collar. 

All of the following yoke disassembly procedures are ar

ranged in accordance with the general comments on page 12. 

Stuc!y these pages carefully before beginning disassembly. 

The following is a step-by-step instruction. First determine 

whether the valve to be serviced has a revolving or a non

revolving stem. Then determine the bonnet type. For a review 

of bonnet types, see pages 3, 4 and 5. 

Revolving Stem Valves - Valves with Type I Bonnets 

See lllusm1.Lion No. 21, page 19. 

Due to the con,Lruction. 11 is noL practical to remove the 

yoke assembly separately ( without also removing the bonnet) 

in Tvpe [ bonnets. In addition. the baste s1mplic1ty minimizes 

anv ume savings. Therefore. remove the operator in accordance 

with 1nstruc11ons page \ 1 or \ 5. and then refer directly 10 the 

procedur~ for Bonnel D1,as,c:nthlv. Type I. page 20. 

Revolving Stem Valves - Valves with Type II Bonnets 

See .illustration !'io. 23, page 22. 

I. The manual or LimiLOrque operator must first be removed 

in accordance with instructions page I 3 or 15. 

iark the body and yoke with prick punch marks so thal 

..ae parts are referenced for reassembiy. 

3. Loosen the gland stud nuts. 

4. Remove the yoke stud nuts. 

5. Lift the voke and stem to clear the studs, and spin the 

yoke compl~tely off the stem. 

6. The yoke bu~hing can be removed from the . yoke by 

breakmg the tack welds on the flats and unscrewing. 

Non-Revolving Stem Valves - Valves with either Type II 

or Ill Bonnets 
See illustraLions Nos. 24 and 25, pages 23 and 24. 

1. The mar:ual or Limitorque operator must first be removed 

in accordance with instructions page 13 or 15. 

, Mark the body, yoke, and yoke lock ring with prick 

punch marks so that the parts are referenced for re

assembly. 

3. Make certain the packing gland nuts are ti&ht, 

4. Remove the yoke lock ring studs and nuts. 

5. Remove the yoke lock ring using a small pry bar to 

separate the halves. 

6. Loosen the stem guide collar lock nut, back off the stem 

guide collar loc:k screw and remove the stem guide collar 

key. Lift the collar to the top of the stem. 

7. Turn the crossarm in a direction to close the valve, thus 

unscrewing the yoke assembly from the stem. 

8. If the valve is installed with its stem other than vertical, 

a chain hoist will have to be attached to the yoke to 

allow the pans to turn freely. 

9. With the hoist, lift the yoke assembly clear of the stem 

and body as.sembly, simultaneously slipping the stem 
guide collar off of the stem. 

l 0. Set the yoke assembly down on its side and remove the 

hoist. 

11. Disassembly of the yoke assembly itself is as follows: 

a. Remove the crossarm as explained under "Disassembly 

Procedure for Impactor Handles and Handwheels," 

step 4, page 13 or step 5, page 14. Be careful thal the 

yoke bushing does not drop out of the yoke and 

bearings. 

b. Prepare a bed of clean rags or paper for the bearings 

and yoke bushing . 

c. While holding the yoke bushing, place a clean wood 

block over the top and tap to drive the yoke bushing 

out of the bearings or yoke. 

d. Remove the bearing washers (if any) and the bearings 

from the yoke or yoke bushing, being very careful 

not to contaminate the grease with dirt of any kind. 

Keep the bearings protected. 

Valves with Type IV Bonnets 

See Illustration No. 28, page 27. 

It is possible to remove the operator and yoke assembly as 

a unit on Type IV bonnets, but it then is not possible to dis

assemble the valve bonnet since use of the yoke is required. 

Therefore, only "Method 2" is recommended for disassembly 

of Type IV bonnets. See page 12. 

REMOVING OPERATOR AND YOKE ASSEMBLY AS A UNIT 

-AREAS 1 & 2-

This procedure describes the method for removing the oper

ator, either handwheel or Limitorque type, and yoke assembly 

from the valve as a unit. 
This procedure should be used to remove the operator and 

yoke assembiy in order to gain access for servicing the valve 

internals (Area 3), i.e., body, seats, bonnet, disk, etc. It is 

not suggested if service is required on either the operator 

(Area 1) or yoke assembly (Area 2) themselves. 

It has been arranged in accordance with the ceneral com

ments on pace 12, and is specifically referenced in "Method 

· Study this carefully. 

.,,:fore beginning, first determine if the valve has a revolvinc 

or non-revolving stem. Then determine the bonnet type. For 

a review of bonnet types, see paces 3, 4 and 5. 

Revolving Stem Valves - Valves with Type I Bonnets 

See illusLration No. :?I. page 19. 

Due to the construction of Type I bonnets, it is not practical 

to remove the yoke without also removing the bonnet. There
fore, refer to page 12 and use the "Method 2" pro~edure. 

Revolving Stem Valves - Valves with Type II Bonnets 

See valve illustration No. 23. page 22. See operator Illustra

tion No. 14, page 15. 

Impactor handwheels used on Type II bonnets with revolving 

stems are not aLtached Lo the yoke ( only the stem) and the 

two, therefore, cannot be removed as a umt. Refer to page 

I:? and use the "Method 2" procedure. 

On Limitorque operated valves, due to the construction, it 

is not possible to remove Lhe operator and yoke assembly as 

l unit. Therefore, refer to page 12 and use the "Method 2" 

procedure. 
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Non-Revolving Stem Valves - Valves with Type II, Ill, or. 
IV Bonnets 

See valve illumations No. 24, page 23; No. 25. page 24 and 
No. 28. page :7. See handwheel illustrations pages 13 anJ 
14. See L1mitorque illustrations No. 17, page l 6, No. 18, 
page 16 and No. 16. page 15 .. 

The following is applicable for lmpctor Handwheels and all 
types of Limitorque operators, including the XT type. 

I. Disconnect the electrical wiring to Limitorque operated 
valves. 

2. Mark the body. yoke and yoke lock ring with prick punch 
marks so that the pans are referenced for reassembly. 

3. Make cenain the packing gland nuts are tight. 

4. Position a chain hoist of suitable capacity so the operator 
and yoke assembly are supported in such a way that the 
handwheel can still be rotated. If the valve is installed with 

its stem other than vertical, the hoist should be positioned 
slightly away from the handwhcel in line with the stem. 

5. Remove the yoke lock ring studs and nuts. 

6. Remove the yoke lock ring using a small pry bar to sep
arate the halves. 

7. Loosen the stem guide collar nut, back off the stem guide 
collar lock screw and remove the stem guide collar key. 
Lift the collar to the top of the stem. 

8. Turn the Impactor handwheel or Limitorque haodwheel in 
a direction to close the valve, thus unscrewing the operator
yoke assembly from the stem. Keep the weight on the 
hoist as the handwheel is turned to prevent damage to the 
stem threads. This is imponant. 

9. With the hoist, lift the whole assembly clear of the stem. 
simultaneously slipping the stem guide collar off of the 
stem. 

Illustration No. 21 

STOP AND STOP,CHECK (ILLUSTRATED) VALVE 
WITH TYPE I PRESSURE SEAL BONNET 

(ALL TYPE l BONNETS HAVE REVOLVING STEMS) 
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DISASSEMBLY PROCEDURES OF BONNET TYPES 

-AREA 3-

(For a definition of Arca 3, sec page 12). 

( See Illustration No. 5. page 6. for an explanation of valve parts nomenclature l 

S1ep-by-step disassembly procedures are described for each of 

the four basic bonnet types. For a review of bonnet types. 

n:kr to pages 3 . .; and 5. The procedures for each bonnet type 

include disassembly instructions for stop, stop-check (non

rccurn). and pision lift check valves. A section is also included 

under bonnet Type III for Tilting Disk check valves. The 

~ppl1cable instru.:tions should be read thoroughly before the 

start of Jisassernbly. 

All of the following bonnet disassembly procedures are 

arranged in accordance with the general cornments on page 

12. Study these pages carefully before beginning. 

Type I Pressure-Seal Bonnets - Stop and Stop-Check 

(Non-Return) Valves 

See illustration No. 2t, page t9. 

No:e: All Type [ bonnets have revolving stems. 

I. Loosen the gland bolt nuts and tap the gland which 

should relieve any pressure which might be trapped in 

the valve. This is important. 

Note: Care must be taken in removing the yoke stud nuts, 

in case the above step has not reiieved all pressure which 

might be trapped in the system. Once the yoke stud nut~ 

are completely removed, the yoke-bonnet-stem assembly 

is helJ only by th.! friction of the pressure-seal gasket 
against the body bore. Trapped pressure could cause these 
parts to be blown out with considerable force. Therefore, 
care must be taken to break the bonnet and pressure-seal 

gasket loose before the yoke stud nuts are completely 

removed. 

2. Remove the crossarm by tapping with a hammer on the 

underside. 

J. Carefully remove the yoke stud nuts, observing the cau

tion in step 1. 

4. Remove half of the bonnet stud nuts, alternating to leave 
those remaining equally spaced. 

5. Remove the gland bolt nuts. 

6. Back off the remaining bonnet stud nuts part way. Raise 
the yoke, and insert uniform shims in at least three places 

between the yoke flange and the body. 

7. Raise the pressure-seal gasket by tightening the bonnet 

stud nuts uniformly a fraction of a turn at a time using 

a s:ar pattern. It is possible to damage the valve parts 

by cocking the bonnet, so uniform turning of these nuts 

1s very important. Note that it will only be possible to raise 

the gasket a Jistance equal to the thickness of the shims 

used m step 6. When this point is reached, the nuts 

should be backed off again, more shims added. and the 

process repeated until the gasket comes free of the body. 

8. Cse a cham hoist in line with the stem to lift the stem

yoke-bonnet assembiy out of the body. During this pro

cess, mark the body, yoke. bonnet, and pressure-seal gas

ket at corresponding points I other than sealing surfaces) 

so that their relative position can be duplicated in reassem• 
bly. In laying the parts aside for inspection, it is impera
tive that they be placed carefully on a bed of rags or 

other ,oft material to avoid marring any machined sur

face, particularly any seating and sealing surfaces. 

9. Unscrew the stem from the yoke bushing. 

10. Remove the bonnet stud nuts; separate the yoke and 

bonnet. 

11. On stop valves, the disk and disk-nut assembly is attached 

to the stem. On stop-check (non-return) valves. the 

piston-disk assembly is not attached to the stem and 

must be removed .;eparately. See step 12. 

12. Screw ½ in.-13 bolts (1/s in.-16 on sizes 5 in. and smaller) 

into the threaded bosses or nuts provided in the piston. 

The piston now can be lifted from the valve. Occasionally, 

a vacuum may be formed by the cooling fluid in the pipe 

line below the valve. Until relieved, this vacuum will 

prevent removal of the piston. Since the piston must be 

removed through the pressure seal area of the bonnet 

bore, use caution to avoid marring the sealing surface 

in any way. 

13. The bonnet end opening should be kept covered when

ever possible. 

Type I Pressure Seal Bonnets - Piston Lift Check. Valves 

See Illustration No. 22, page 21. 

Piston lift check valves are constructed with valve bodies 

similar to the corresponding stop or stop-check (non-return) 

type valves. Assembly is simplified by the absence of a yoke 
and stem. 

Note: Care must be taken in removing the cover retainer 

nuts, in case pressure should be trapped in the body ( down

stream piping). Check to make certain all downstream 

pressure is relieved. Once the cover retainer nuts are 

completely removed. the cover-cover retainer assembly is 

held only by the friction of the pressure-seal gasket against 

the body bore. Trapped pressure could cause these parts 

to be blown out with considerable force. Therefore, care 

must be taken to relieve all pressure and break the cover 

and pressure-seal gasket loose before the cover retainer 

nuts are completely removed. 

I. Carefully remove the cover retainer nuts, observing the 

above caution. 

2. Remove half of the cover stud nuts. alternating to leave 

those remaining evenly spaced. 

3. Back off the remaining bonnet stud nuts or cap screws 

part way. Raise the cover retainer and insert uniform 

shims in at least three places between the cover retainer 

and body. 

4. Raise the pressure-seal gasket by tightening the bonnet 

stud nuts or cap screws uniformly, a fraction of a turn 

at a time using a star pattern. It is possible to damage the 

valve parts by cocking the cover. so uniform turning is 

very imoortant. Note that it will only be possible to raise 

the gasket a distance equal to the thickness of the shims 

used in step 3. When this point is reached. the nuts or cap 

screws should be backed off again, more shims added. and 

the process repeated until the gasket comes free of the 

body. 
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5. Lif1 the cover and cover retainer asscmblv out of the 
,·alve. During this process. mark the body,' cover, cover 
ret:iincr. and pressure-seal gasket at corresponding points 
( but not on seal in~ surface~) for reference and reassem
hh In larger sizes where this as~emhly is too hea\'y to 
m.inh;.rnJk. remove the cover retainer cover and install 
an e, eholt in the threaded hole in the cover. Use the 
eyeb0lt to fasten a chain hoist directly above the valve 
centerline. In laying the pans aside for inspection. it is 
imperative tha: they be placed carefully on a bed of rags 
or other soi1 material to avoid marring any machined 
surface, particularly any seating and sealing surfaces. 

6. Screw 1,'i in.-13 bolts n11 in.-16 on sizes 5 in. anJ smaller) 
into the threaded bosses or nuts provideu in the piston. 
The piston now can be lifted from the valve. Occ.isionally. 
a vacuum may be formed by the coolin~ fluid in the p1rie 
line below the valve. Until relievcJ. this vacuum will 
prevcn1 removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet bore, 
use caution to avoid marring the sealing surface in any 
"'ay. 

7. The bonnet end opening should be kept covered whenever 
possible. 

\ 
\ 

\ 
\ , ~ 

\ t, - '' 

''.:.--:' 

Illustration No. 22 
PISTON LITT CHECK VALVE 

WITH TYPE I PRESSURE SEAL BONNET 
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Type II Pressure Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Revolvinc Stems 

See lllustrat1on No. 23. page 22. 

• I. Remove the crossarm by tapping with a hammer on the 

underside. 

\fark the body and yoke with prick punch marks so that 
the pans can be reassembled in their original position. 

• 3. Remove the yoke stud nuts. 

4. Remove the gland stud nuts and gland. 

• 5. Li ft the voke and stem to clear the studs, and spin the 
yoke completely off the stem. 

6. Mark the bonnet, bonnet retainer ring, and body with 
::idjacent prick punch marks so that their relative position 

can be duplicated in reassembly. 

7. Replace the crossarm and handwheei nut on the stem 
and with a chain hoist mounted in line with the stem, 
pull the stem up snugly against the bonnet backseat. On 

Lim11orque operated valves, thread an eyebolt into the 
threaded top end of the stem. 

8. Loosen the bonnet retainer cap screws. 

9. Vnscrew the bonnet retainer ring. 

I 0. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the bonnet 
and gasket retainer segments. This is importan~ 

11. Slack off the chain hoist slightly. If the bonnet does not 
drop away from the pressure-seal gasket, tap gently until 

it does. When the bonnet is free, lower it as far as it will 
go into the body. 

i 2. With a copper or brass drivepin, or small clean hardwood 
block, drive the gasket retainer segments downward to 
the bottom of the retainer groove ( about l / 16 in.) in 
the body. 

I 
Illustration No. 23 

13. Remove the gasket retainer segments. 

14. Lift the bonnet into con:act with the pressure-seal gasket, 
again using the chain hoist. 

15. Screw back on the bonnet retainer ring, using shims to 
to provide additional clearance for further upward move

ment of the bonnet. 

16. Use three or four nuts, in a uniform spacing on the 

bonnet studs, to pull the bonnet and pressure-seal gasket 
out of the body. All ni,ts should be turned uniformly, a 

fraction of a turn at a time using a star pattern. It is 
possible to damage valve parts by cocking the bonnet, 
so uniform turning ot the nuts is very important. 

17. Remove the stem and bonnet assembly. During this 
process, mark the spacer ring and pressure-seal gasket 
at points ( other than sealing surfaces) corresponding to 
the previous mark on the body (see step 6). In laying 
the parts aside for inspection, it is imperative that they 
be placed carefully on a bed of rags or other soft mate
rial to avoid marring any machined surface, particularly 

any seating and sealing surfaces. 

18. On stop valves, the disk and disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the stem and must 
be removed separately. See step 19. 

19. Screw½ in.-13 bolts (3•i; in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will pre

vent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

20. The bonnet end opening should be kept covered when

ever possible. 

REVOLVING STEM STOP (ILLUSTRATED) AND STOP·CHECK VALVE WITH TYPE II PRESSURE SEAL BONNET 
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Type II Pressure Seat Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Non-Revolving Stems 
See lllustration No. 24, page 23. 

• 1. Mark the body. yoke and yoke lock ring with prick punch 
marks so that the parts can be reassembled in their 
original position. 

• ~ Remove the yoke lock ring studs and nuts. 

• 3. Remove the yoke lock ring using a small pry bar to sep
arate the halves. 

•4_ Loosen the stem guide collar lock nut, back off the stem 
guide collar Jock screw, and remove the stem guide collar 
key. 

•s. Turn the crossarm in a direction to close the valve, thus 
unscrewing the yoke from the stem. The stem must be 
restrained from turning: a flat tool held in the stem guide 
collar key slot is convenienL being careful not to damage 
the slot. 

•6. If the valve is installed with its' stem other than vertical, 
attach the chain hoist to the voke in such a manner as 
to permit rotation of the crossarm. 

•7_ \Vith the chain hoist lift the yoke assembly clear of the 
stem and body assembly. simultaneously slipping the 
stem guide collar off. the stem. 

8. Mark the bonnet, bonnet retainer ring. and body with 
adjacent prick punch marks so that their relative posi
tion can be duplicated in reassembly. 

9. Remove the gland bolt nuts and gland. 

10. Place an eyebolt in the threaded end of the stem. 

11. With a chain hoist mounted in line with the stem and 
fastened to the eyeball, pull the stem into firm contact 
at the bonnet backseat. 

12. Loosen the bonnet retainer cap screws. 

13. unscrew the bonnet retainer ring. 

14. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the bonnet 
and gasket retainer segments. This is important. 

15. Slack off. the chain hoist slightly. If the bonnet does not 
drop away from the pressure-seal gasket, tap gently until 
it does. When the bonnet is free, lower it into the body 
to clear the gasket retainer segments. 

16. With a copper or brass drive pin, or a small clean hard
wood block, drive the gasket retainer segments downward 
to the bottom of the retainer groove ( about l /16 in.) 
in the body. 

17. Remove the gasket retainer segments. 

18. Lift the bonnet into contact with the pressure-seal gasket, 
again using the chain hoist. 

19. Screw back on the bonnet retainer ring, using shims to 
provide additional clearance for further upward move
nient of the bonnet. 

20. Use three or four nuts, in .a unifonn spacing on the 
bonnet studs. to pull the bonnet and pressure-seal gasket 
out of the body. All nuts should be turned uniformly, .a 
fraction of a turn at a time using star pattern. It is 
possible to damage the valve pans by cocking the bonnet, 
~o uniform turning of the' nuts is very important. 

21. Remove the stem and bonnet assembly. During this 
process, mark the spacer ring and pressure-seal gasket at 
points ( other than sealing surfaces) corresponding to 
the previous mark on the body ( see step 8). In laying 
the pam aside for inspection, it is imperative that they 
be placed carefully on a bed of rags or other soft material 
to avoid marring any machined surface, particularly any 
seating and sealing surfaces. 
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22. On stop valves, the disk anJ disk-nut assembly is attached 
to the stem. On stop-check (non-return) valves, the 
piston-disk assembly is not attached to the slem and must 
be removed separately. See step 23. 

23. Screw 1/2 in.• I 3 bolts (;.ii in.-16 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally, 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved. this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure-seal area of the bonnet 
bore, use caution to avoid marring the sealing surface 
in any way. 

24. The bonnet end opening should be kepi covered when
ever possible. 

Illustration No. 24 

NON•REVOLVING STEM STOP (ILLUSTRATED) A.ND 
STOP CHECK VALVE WITH TYPE 11 

PRESSURE SEAL BONNET 



Typ,e Ill Pressure Seal Bonnets - Stop and Slop-Check 

(Non-Fleturn) Valves 
See Illustration No. 25, page 24. 

• 1. ,\.[:irk the body, yoke and yoke lock ring with prick punch 

m:irks so the parts can be reassembled in their original 

position. 

•"' Remove the yoke lock ring studs and nuts. 

• 3. Remove the yoke lock ring using a small pry bar to sep

arnt~ the halves. 

*4. Loosen the stem guide collar lock nut, back off the stem 

guide collar lock screw and remove the stem guide collar 

key. 

•5. Turn the crossarm in 3 direction to close the valve, thus 

unscrewing the yoke from the stem. The stem must be 

restrained from turning; a flat tool held in the stem guide 

collar key slot is convenient, being careful not to damage 

the slot. 

• 6. If the valve is installed with its stem other than vertical, 

attach the chain hoist to the yoke in such a manner as 

to permit rotation of the crossarm. 

*7. With the chain hoist, lift the yoke assembly clear of 

the stem and body assembly, simultaneously slipping the 

stem guide collar off the stem. 

8. ~farl;: the bonnet, bonnet retainer ring, and body with 

.. dj;;cent prick punch marks so their relative position 

can be duplicated in reassembly. 

9. Rerr.ove the gland bolt nuts and gland. 

10. Screw an eyebolt in the threaded end of the stem. 

1 ' With the chain hoist mounted in line with the stem and 

;astened to the eyebolt, pull the seem into firm contact 

at the bonnet backseat. 

1 2. Remove the bonnet stud nuts and bonnet retaining ring. 

13. With clean rags and air hose, thoroughly clean the top 

of the valve and all exposed surfaces of the bonnet and 

gasket retainer segments. This is important. 

14. Sia-;k off the chain hoist slightly. If the bonnet does not 

','Jp away from the pressure-seal g:isket. tap gently until 

:t does. When the bonnet is free, lower it as far as it will 

go into the body. 

15. Wit.h a copper or brass drive pin, or a clean hardwood 

block, drive the gasket retainer segments downward to 

the bottom of the retainer groove (about l/ 16 in.) in 

the body. 

16. Remove the gasket retainer segments. 

17. Lift the bonnet into contact with the pressure-seal gasket, 
again using the chain hoist. 

18. Replace the bonnet ret:i.iner ring, using shims to provide 

additional clearance for further upward movement of 

the bonnet. 

19. Use three or four nuts in a uniform spacing on the bon

net studs to pull the bonnet and pressure-seal gasket out 

of the body. All nuts should be turned uniformly, a 

fraction of a turn at a time using a scar pattern. It is 

possible to damage valve parts by cocking the bonnet, so 

uniform turning of the nuts is very important. 

:!O. Remo\'e the stem and bonnet assembly. During this 

process. mark the spacer ring and pressure-seal gasket 

.:at points / other chan seal-surfaces) corresponding to the 

previous mark on the body ( see step 8). In laying the 

parts aside for inspection, it is imperacive that they be 
placed carefully on a bed of rags or other soft material 

ro avoid marring any machined surface, particularly any 

se:iting and sealing surfaces. 

21. On stop valves, the disk and disk-nut assembly is attached 

to the stem. On stop-cneck (non-return) valves, the 

piston-disk assembly is not attached to the stem and must 

be removed separately. See step 22. 

22. Screw½ in.-13 bolts (1/e in.-16 on sizes 5 in. and smaller) 

into the threaded bosses or nuts provided in the piston. 

The piston now can be lifted from the valve. Occasionally, 

a vacuum may be formed by the cooling fluid in the pipe 

line below the valve. Until relieved, this vacuum will 

prevent removal of the pistoh. Since the piston must be 

removed through the pressure-seal area of the bonnet 

bore, use caution to avoid marring the sealing surface 

in any way. 

23. The bonnet end opening should be kept covered when

ever possible. 

Illustration No. 25 

STOP (ILLUSTRATED) AND STOP-CHECK VALVE 

WITH TYPE Ill PRESSURE SEAL BONNET 

(ALL TYPE 111 BONNETS HAVE NON•REVOLVING STEMS) 
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Type Ill Pressure-Seal Bonnets - Piston Lift Check Valves 
See Illustration No. 26, page 25. 

l. Remove the cover retainer cover. 

2. Screw an eyebolt into the tap:,ed hole in the cover. 

3. Fasrcn a chain hoist to the eyebolt and pull up just 
enough to eliminate all slack in the hoist. 

4. Remove all cover stud outs or cap screws. 

5. Remove the cover retainer. 

6. Mark the body, cover and gasket retainer segments with 
adjacent prick punch marks so that their relative position 
can· be restored on reassembly. 

7. With clean rags and an air hose thoroughly clean the top 
of the valve and ail exposed surfaces of the cover and 
gasket retainer segments. This is imponant. 

.8 Slack off on the chain hoist to permit the cover to slip 
down into the valve body. If necessary, tap lightly to 
loosen. If the cover resists ail attempts to force it into 
the valve body, high-pressure fluid may be trapped in 
the bonnet cavity ( and downstream) of the check valve. 
The cover will drop easily when this pressure is relieved. 
Lower the cover until it rests on top of the valve piston. 

9. With a copper or brass drive pin or a clean hardwood 
block. drive the gasket retainer segments downward to 
the bottom of the retainer groove ( about l / 16 in.) in the 
body. 

l 0. Remove the gasket retainer segments. 
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l I. Lift the cover back into contact with the pressure-seal 
gasket, again using the chain hoist. 

l ::?. Replace the cover retainer. using shims to provide addi
tional clearance for further upward movement of the 
cover. 

13. Use three or four nuts or screws in a uniform spacing on 
the bonnet studs to pull the cover and gasket out of the 
bodv. All nuts or screws should be turned uniformlv, a 
frac

0

tion of a turn at a time using a star pattern. it is 
possible to damage valve parts by cocking the co,•er, so 
uniform turning of the nuts is very important. 

l 4. Lift out the cover assembly. During this process, mark the 
spacer ring and pressure-seal gasket at points ( other tha'n 
the sealing surfaces) corresponding to previous marks 
on the body and cover (see step 6). In laying the parts 
aside for inspection it is imperative that they be placed 
carefully on a bed of rags or other soft material 10 avoid 
marring any machined surface, particularly any seating 
and sealing surfaces. 

15. Screw ½ in.-13 bolts (¾ in.· I 6 on sizes 5 in. and smaller) 
into the threaded bosses or nuts provided in the piston. 
The piston now can be lifted from the valve. Occasionally 
a vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved. this vacuum will 
prevent removal of the piston. Since the piston must be 
removed through the pressure seal area of the bonnet 
bore, this must be done very carefully to avoid marring 
the sealing surface in any way. 

16. The bonnet end opening should be kept covered when
ever possible. 

' ' ' 
' ' ' ' ' '' 

Illustration No. 26 
PISTON LIFT CHECK VALVE 

WITH TYPE Ill PRESSURE SEAL BONNET 



Type Ill Pressure-Seal Bonnets - TIiting Disk Check Valves 
Sizes 6"'and larger. 
See Illustration No. 27. page 26. 

As explained under "Seat and Disk Repairs", page 8, this 
l'Tlanual does not include information for repair of the seat 

d Jisk of Tilting Disk Check Valves. Consult your Rock
. ell-Ei.iward Sales Representative. 

I. Remove the cover retainer cover. 

2. Screw an eyebolt into the tapped hole :n the cover. 

3. Fasten a chain hoist to the eyebolt and pull up just enough 
to eliminate all slack in the hoist. 

4. Remove all cover stud nuts or cap screws. 

5. Remove the cover retainer. 

6. Mark the body, cover and gasket retainer segments with 
adjacent prick punch marks so that their relative position 
can be restored on reassembly. 

7. With clean rags and an air hose, thoroughly clean the 
top of the valve and all exposed surfaces of the cover and 
all exposed surfaces of the cover and gasket retainer 
segments. This is imponant. 

8. Slack off on the chain hoist to permit the cover to slip 
down into the valve body. If necessary, tap lightly to 
loosen. If the cover resists any reasonable attempts to 
force it into the valve body, high-pressure fluid may be 
trapped in the bonnet cavity (and downstream) of the 
check valve. The cover will drop easily when this pressure 
is reiieved. Lower the cover until it rest~ on top of the 
disk. 

9. With a copper or brass drive pin, or a clean harwood 
block, drlve the gasket retainer segments downward 
to the bottom of the retainer groove (about l/ 16 in.) 
in the body. 

l. Remove the gasket retainer segments. 

11. Lift the cover back into contact with the pressure-seal 
gasket, again usmg the chain hoist. 

12. Replace the cover retainer, using shims to provide addi
tional clearance for further upward movement of the 
cover. 

13. Use three or four nuts or screws in a uniform spacing 
on the bonnet studs to pull the cover and gasket out 
of the body. All nuts or screws should be turned uni
formly, a fraction of a turn at a time using a star 
pattern. It is possible to damage valve pans by cocking 
the cover, so uniform turning of the nuts is very im
portant. 

14. Lift out the cover assembly. During this process, mark 
the spacer ring and pressure-seal gasket at points (other 
than the sealing surfaces l corresponding to the previous 
marks on the body and cover (see step 6). In laying 
the parts aside for ir.specuon. it is imperative that they 
be placed carefully on a bed of rags or other soft 
material to avoid marring any machined surface, par-
11cularly any seating and sealing surfaces. 

I 5. lmpection of the seat and hinge pins can be made with
out further di,assembly. 

16. If removal of the disk is necessary, proceed as follows: 

NOiE: ·Pressure may be trapped in the valve even 
though the system is down, and care must be 
taken in removing the hinge pin retainer. Once 
the retainer bolts are completely removed, the 
hinge pins are held only by the friction of the 
pressure-seal gasket against the hinge pin bore. 
Trapped pressure could cause the retainer and 
hinge pin to be blown out with considerable 
force. Therefore, care must be taken to break 
the hinge pin and hin1e pin pressure-seal gasket 

loose before the three retainer bolts are com
pletely removed. 

a. Carefully loosen but do not remove, the hinge pin 
retainer bolts. 

b. Place a suitable spacer between the hinge pin retainer 
and the body. Insert a threaded stud (same thread 
as the retainer bolts) through the center hole of the 
hinge pin retainer and thread into the puller hole in 
the hinge pin. 

c. Support the disk inside the body; thread a nut onto 
the stud, and tighten the nut until the pressure-seal 
gasket and hinge pin is loose and any pressure that 
may be trapped in the val\·e is relieved. If the hinge 
pin will not move. heat the body boss ( not more 
than 300" F) with an acetylene torch. 

d. Remove the hinge pin retainer bolts, hinge pin re
tainer, roll pin, hinge pin, pressure-seal gasket and 
torsion spring. During this process, mark the position 
of the hinge pin relative to the body with prick punch 
marks. Tag each hinge pin and torsion spring so that 
each may be replaced on the proper side of the valve. 
The torsion springs are wound counter to each other 
to provide a slight r~traint to valve opening and assist 
in valve closing, making it extremely imponant to 
reassemble them correctly. 

e. Remove the other binge pin. 
f. The disk can now be removed fr0m the body. Use 

caution not to damage any machined or seating sur
faces. In laying the parts aside for inspection, it is 
imperative that they be placed carefully on a bed of 
rags or other soft material to avoio damage. 

t 7. The cover end opening should be kept covered whenever 
possible. 

I 1F"T HANO WOUND sPfiltNC COLOREO GRHN 
ANO "'iS("-118lf0 ON rMt!, s1or 

Illustration No. 'Z1 
TILTING DISK CHECK VALVE 

WITH TYPE III PRESSURE SEAL BONNET 
(SIZES 6" AND LARGER) 
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Type IV Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves 
See Illustration No. 28, page 27. 

NOTE: All Type III Bonnets have non-revolving stems. 

I. Mark the body, yoke and yoke Jock ring with pri~k 
punch marks so that the parts can be reassembled in 
their original position. 

2. Loosen the gland bolt nuts and tap the gland, which 
should relie1•e any pressure which might be rrapped 
in the voil•e. This is impor1on1. 

3. Remove the bonnet retainer ring cap screws. Due to 
space limitations, a special tool may have to be used. 
Make Jt from a standard Allen socket wrench. 

4. Open the valve fully so the stem is backseated on the 
bonnet and impact with the handwheel several times 
to break the pressure-seal gasket loose from the body. 
Once the gasket is free, discontinue turning the hand
wheel. 

5. Remove the yoke Jock ring studs and nuts. 

6. Remove the yoke lock ring using a small pry bar to 
separate the halves. 

7. To make certain the pressure-seal gasket is free in the 
bodv. attach a chain hoist to the handwheel and lift 
the ·yoke and bonnet assembly up a maximum of ¼ ". 
Do this with a hoist of at least 1000 lb. capacity. If 
the stem of thr valve is not mounted venically, position 
the hoist slightly away from the handwheel in line with 
the slem. 

8. Lower the hoist and valve assembly back to a slack 
position. 

9. Lcosen the stem guide collar lock nut, back off the 
stem guide collar lock screw and remove the stem guide 
coilar key. 
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J 0. Turn the crossarm in a direction to close the valve, 
thus unscrewing the yoke from the stem. The stem must 
be resuained from turning; a flat tool held in the stem 
guide collar key slot is convenient, being careful not to 
damage the slot. 

l I. The hoist may have to be used for step l 0, if the stem 
is not venical, to allow the pans to turn freely. 

12. Lift the yoke assembly clear of the stem and body 
assembly, simultaneously slipping the stem guide collar 
off of the stem. 

13. Mark the bonnet, bonnet retainer ring and body with 
adjacent prick punch marks so that their relative posi
tion can be duplicated in reassembly. 

14. Remove the gland bolt nuts and gland. 

15. Remove the bonnet retainer ring. 

16. With clean rag~ and air hose. thoroughly clean the top 
of the valve and all exposed surfaces of the bonnet and 
pressure-seal gasket. This is important. 

17. Mark the pressure-seal gasket at a point (other than 
seal surfaces) corresponding rn the previous mark on 
the body (see step 13). 

18. Screw an eyebolt in the threaded end of the stem. 

19. For Stop Valves: 
a. With the chain hoist mounted in line with the stem 

and fastened to the eyebolt, pull the stem, bonnet 
and pressure-seal gasket out of the valve so the disk 
nut contacts the gasket retainer segments. Back off 
¼N. 

b. Slide the bonnet. spacer ring (if used) and pressure
seiil gasket up to the top of the stem and fasten in 
place by wrapping the stem with electrical tape, or 
other suitable means. 

SHOWN WITH 
IMPACTOGEAR 

Illustration No. 28 
STOP (ILLUSTRATED) ANO STOP-CHECK VALVE 

WITH TYPE IV PRESSURE SEAL BONNET 
(ALL TYPE IV BONNETS HAVE NON-REVOLVING STEMS) 



20. 

21. 

For Stop-Check (non-return) Valves: With the chain 
hoisc mounted in line with the stem and fastened to 
the eyebolt, pull the stem, bonnet, spacer ring ( if used), 
;.nd pressure-seal gasket comp!etely out of the val~e. 
In l;::y,ng the parts aside for inspection, it is imperative 
that they be placed carefully on a bed of rags or other 
soft material to avoid marring any machined surface, 
particularly any seating and sealing surfaces. 

\V11h a copper or brass drift pin, or a clean hardw~ 
block. tap the ga~k<!t retainer segments to free them m 
the body retainer groove. (Note that thev cannot be 
driven Jownward in Type IV construction). 

,, Remove the 2:isket retainer se2ments using two pieces 
of :ipproximately 3/ 32 dia. wire bent 90° a half an 
inch from the end. Insen the bent end into the \,ll" 
holes provided for this, removing each segment one at 
a time. 

zj_ For stop valves. remove the stem and disk assembly 
from the valve, and lay it down carefully as explained 
in s,ep 20. 

24. For stop-check (non-return) valves. the piston-disk 
assembly is not attached to the stem and must be re
moved separately. Reach down into the body bore and 
lift ci..t the piston. being careful not to marr any sealing 
surfaces such as the body pressure-seal area or piston 
seating surface. Occasionally a vacuum may be formed 
by the ccoli~g fluid in the pipe line below the valve. 
until relieved, this vacuum will pievent removal of 
the piston. 

25. The bonnet end opening should be kept covered when
ever possible. 

Type IV Pressure-Seal Bonnets - Piston Lift Check Valves 

See Illustration No. :9. page ZS. 

I. If used. remove the cover retainer cover . 

.., NOTE: Checks should be made to make certain all pres
sure is relieved in the valve body (downstream 
piping), Once the cover retainer bolts or nuts are 
completely removed, the cover-cover retainer as
sembly is held only by the friction of the pressure
sea I gasket acain-st the body bore. Trapped 
pressure could cause the cover-cover retainer as
sembly to be blown out with considerable force. 
Therefore, care must be taken to break the cover 
and pressure-seal casket loose before the cover 
retainer bolts or nuts are completely removed. 

3. Carefully loosen, but do riot remove, the cover retainer 
bolts or· nuts. If used, loosen the large bolt in the center 
of the cover retainer . 

..i \fark the body and cover retainer at corresponding 
points for reierence and reassembly. 

5. Place a suitable spacer between the cover retainer and 
the body. !...'nless already equipped, insert a threaded 
stud through the center hole of the cover retainer and 
thread into the puller hole in the cover. 

6. Place a heavy washer over the stud to bridge the cover 
retainer hole and thread a nut onto the stud. Ti2htea 
1he nut (or the large center bolt) until the pressure-seal 
g:isket and cover is loose and any pressure is relieved. 

7. Remove the cover retainer bolts or nuts and draw the 
cover retainer-cover assembly out of the body. An eye
bolt mav be inserted in the threaded cover hole and 
the assembly lifted out ~ith a chain hoist. if desired. 
In laying the parts aside for inspection. it is imperati~·e 
that they be placed carefully on a bed of rags or other 
soft material to avoid marring any machined surface. 

8. Before disassembling the cover-cover retainer assembly. 
mark the cover and pressure-seal gasket at points ( other 
than sealing surfaces) corresponding to the previous 
murk on the cover-retainer ( see step 4). 

9. With a copper or brass drift pin, or a clean hardwood 
block. tap the gasket retainer segments to free them 
in the body retainer groove. (Note that they cannot be 
driven downward in Type IV construction). 

I 0. Remove the gasket retainer segments using two pieces 
of approximately 3/ ):! diameter wire bent 90° a half 
an inch from the end. lnsen the bent end into the 1/s" 
holes provided for this, removing each segment one at 
a time. 

11. Remove the piston by reaching down into the body bore 
and lifting out, being earful not to mar any sealing 
surfaces such as the body pressure-seal area or piston 
seating surface. Occasionally a vacuum may be formed 
by the cooling fluid in the pipeline below the valve. 
Until relieved, this ncuum will prevent removal of the 
piston. 

12. The bonnet end opening should be kept covered when
ever possible. 

Illustration No. 29 

PISTON LIFT' CHECK VALVE 
WITH TYPE IV PRESSURE SEAL BONNET 
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REASSEEMBL V PROCEDURES 
FOR PRESSURE-SEAL VALVES 

Introduction 

The reassembly proce<lures in this manual are not as de
tailed as the disassembly instructions since, in many cases, 
just a reverse procedure is used. However. step by step in
structions are provided for each of the four bonnet types. 
ln addnion, the followin£ general points should be con
sidered. 

l. The most important consideration· in the reassembly of 
pressure-seal valves is cleanliness. All flakv scales should 
be removed with a wire brush, emery ·cloth, or acid 
solvent. Oil and grease should be removed from all 
parts with a suitable solvent to prevent any foreign mat
ter from collecting on sealing and seating surfaces. 

2. Unless it is impossible to do so, use a new pressure-seal 
gasket v.·hen reassembling a bonnet which has been dis
assembled, whether it was leaking or not. 

3. When reassembling valve bonnets, always examine the 
stem packing and replace if necessary. 

4. Observe all of the reference marks or prick punch marks 
assigned during disassembly so that the original part 
relationships can be maintained. 

5. Rea~semble stud nuts and cap screws using the torque 
values shown on page 5. 

6. When reassembling the bearings in the yoke assembly 
of non-revoJ\·ing stem valves, use the following pro
cedure 10 obtain the proper bearing preload: 

Handwheel Operated Valves 

a. Close the valve hand tight. 
b. Impact the handwheel. 

1) Two men, one blow - for valves with spherical 
roller bearings. 

2) One man, one blow - for valves with tapered 
roller bearings. 

c. Tighten the handwheel bearing nut, using a tool to 
engage the two drive holes in the top or a strap 
wrench on the O.D. Use a reasonable length of bar 
stock, or adequate siz.e strap wrench, so the nut is 
firmed up well. 

d. Tighten the set screws in the handwheel bearing nut 
against the yoke bushing. This completes the pre
loading of the lower bearing. 

e. If desired. the valve can now be closed tightly for 
a seat joint test. 

f. To preload the upper bearing, open the valve fully 
tc the bonnet backseat so it is band tight. 

g. Repeat step b. 
h. Loosen the set screws in the handwheel bearing nut. 
i. Repeat step c. Attemi:,t to line up the existing set 

screw holes in the handwheel bearing nut with those 
in the yoke bushing. Thi~ will duplicate the original 
factory pre load. However, it is imponant that the 
preloadmg be performed a; described above and if the 
holes cannot be lmed up, new ones should be drilled 
and tapped. When drilling, be careful that no chips 
enter the yoke bushing - stem threads. 
Refasten the safety wire. 
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Limitorque Motor Operated Valves 

This preloading procedure applies only to the yoke 
bearings ( on non-revolving stem valves) on valves using 
operators of the 'torque only' type. Valves using torque 
and thrust units do not have bearings (they are in the 
operator instead). For an explanauon of the various 
operator types. refer to the section "Procedure for 
Removing Limitorque Operators from Valve Yokes," 
page 15. 

a. Turn the manual handwheel on the Limitorque opera
tor to apply 10 per cent of the handwheel torque re
quired to seat the valve against maximum pressure. 

b. Tighten the lock nut on the large bull gear of "XT" 
operators. For valves without "XT" operators, tight
en the yoke bushing nut so the key\\·ays in the yoke 
bushing and the nut line up, and insert the kev. This 
completes the preloading of the lower bearing. 

c. If desired, the valve can now be closed tightly for a 
seat joint test. 

d. To preload the upper bearing, open the valve fully 
to the bonnet backseat. 

e. Repeat step a. 
f. On "XT' operators, retighten the bull gear lock nut. 

For other operators. remove the key, retighten the 
yoke bushing nut and reinsert the key, as in b. 

g. On "XT" operators. bend the tabs on the Jockwasher 
to fix the position of the nuts. For other operators, 
drive the rollpin into the yoke bushing nut to fix 
the position of the key. 

7. When threading a yoke bushing bach onto the stem 
threads, particularly on non-revolving stem valves with 
heavy operators attached to the yoke assembly, use cau
tion in order not to damage the threads. Stan the stem 
threads by rotating the handwheel and keeping the 
weight on the hoist. 

8. When reassembling handwheels with Impactogears, make 
certain that the pinion gear meshes properly with the 
large. gear on the underside of the handwheel before 
tightening the bearing nut. After the bearing nut is 
properly tightened, in accordance with point 6 above, 
retighten the Jocking screws and install the safety wire. 

Type I Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return Valves} 
See Illustration No. 29, page 19. 

1. Insert the disk. disk-nut, stem assemblv, or the disk
piston and stem, lowering carefully uniil they rest on 
the valve seat. Hold the stem centrally in the valve bore. 

2. Install a new pressure-seal gasket on the bonnet and 
lower this assemblv carefully into the bodv until it rests 
on top of the stem back seat OT disk-piston. 

3. Lower the yoke into position. rotating the stem as 
necessary to engage the yoke bushing threads. 

4. Turning the stem in a direction to open the valve, raise 
the bonnet and pressure-seal gasket up into contact 
with the yoke. 



5. Install and tighten the yoke stud nuts using the torque 

values on page 5. 

6. Open valve to the backseat with the bonnet studs loose. 
use the handwheel to backseat the valve-2 or 3 light taps. 
This will aiign the bonnet with the other parts. 

' Install ;,nd ,;ght-:n the bonnet stud nuts 1n accordance 
with the torque valves shown on page 5. All nuts 
must be tightenc:d uniformly in a star pattern to avoid 
cocking the bonnet. 

8. Reassemble the operator to the valve using a procedure 

oi:-pos11e the disassembly. 

Type I Pressure-Seal Bonnets - Piston Lift Check Valves 

See Illuscraoon No. 11, page 21. 

I. Insert the disk-oiston, lowering it carefully until it 
rests on the valve sea!. 

.., Reassemble the cover, pressure-seal gasket, and cover 

retainer, leaving th!.' pans loose and using a new gasket. 

3. Lower the cover. gasket, and cover retainer assembly 
carefully into the valve. 

~- Install and tighten the cover retainer stud nuts using 
the torque values on page 5. 

5. Install and tighten the cover stud nuts in accordance 
. ..,,th the corque values shown on page 5. Al! nuts should 

be tightened uniformly in a star pattern to avoid cocking 
the cover. 

Type II Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) 1/alves with Revolvini Stems 

See lllus1ration No. 23. page :?.:?.. 

I. Insert the disk, disk-nut, stem assembly, or the disk
piston and ,tern. lowering carefully until they rest on 
the: valve seat. Hold the stem centrally in the valve bore. 

., I;~,:~!I a new pressure-seal gasket and the spacer ring 

on the bonnet. Lower this assembly carefully into the 
body unul it rests on top of the stem back.seat or disk.
piston. 

3. Insert the gasket retainer segments in the body groove. 

•. Install the bonnet retainer screw thrust washer on the 
body. 

5. Lower the bonnet retainer ring over the stem. 

6. Lift the stem, pulling the bonnet. pressure-seal gasket, 
spacer ring assembly up to the gasket retainer segments. 

7. Screw the bonnet retainer ring on to the bonnet to the 
position marked in the disassembly. 

8. Tighten the bonnet retainer cap screws 1n accordance 
with the :orquc: valves shown on page 5. All screws 
must l:ie tightened uniformly in a star paltern to avoid 
cocking the bonnet. The stem can now be lowered to 
the closed position. 

9. Retrace disassembly steps 5, 4, 3, and l on page 22. 

I 0. Reassemble :he operator to the valve using a procedure 
oppo,ite the disassembly. 

Type II Pressure-Seal Bonnets - Stop and Stop-Check 
(Non-Return) Valves with Non-Revolving Stems 

See Iliustration No. 2-.. page 23. 

I. Insert the disk. disk-nut, stem assembly. or the disk
pist0n Jnd stem, lowering carefu!ly until they rest on 
the v;i!ve seat. Hold the stem centrally in the valve bore. 

, lnst:ill a new pre5sure-seal gasket and the spacer ring 
on the bonnet. Lower this assembly .::irefully into the 
body until it rests on top of the stem backseat or disk• 

piston. 

3. Insert the gasket retainer segments in the body groove. 

4. Install the bonnet ret.iiner screw thrust washer on the 
body. 

5. Lower the bonnt:t retainer ring over the stem. 

6. Lift the stem, pulling the bonnet. pressure-seal gasket. 
spacer ring assembiy up (O the psket retainer segments. 

7. Screw the bonnet retainer ring on to the bonnet to the 
position marked in disassembly. 

8. Retighten the bonnet retainer cap screws in a:::cordance 
with the torque valves shown on page 5. All screws 
must be tigh1encd un1forml>' in a star pattern to avoid 
co~king the bonnet. The stem can now be lowered to 
the closed position. 

9. Retrace disassembly steps 9, i, 6, 5, 4, 3, and 2 on 

page 23 . 

I 0. Re.issemble the operator to the v.ilve using a procedure 
opposite the disa~sembly. 

iype Ill Pressure-Seal Sonnets - Stop and Stop-Check 
(Non-Return) Valves 
See Illustration No. 25. page 24. 

1. Insert the disk, disk-nut. stem assembly, or the disk· 
piscon and stern, lowering carefully until they rest on 
the valve seat. Hold the ste:n centrally in the valve bore. 

' Install a new pressure-seal gasket and spacer ring on the 
bonnet. Lower this assembly· carefully into the body 
until it rests on top of the stem backseat or disk-piston. 

3. Insert the gasket retainer segments in the body groove. 

4. Lower the bonnet retainer over the stem. 

5. Lift the stem, pulling the bonnet, pressure-seal g.isket. 
spacer ring assembly into cont.ict with the gasket retainer 
segments. Assemble the bonnet retainer nuts on the 
bonnet studs. 

6. Tighten the bonnet retainer nuts in accordance with 
the torque values shown on page 5. All nuts must 
be tightened uniformly in a star pattern to avoid cocking 
the bonnet. The stem can now be lowered to a closed 

position. 

7. Retrace disassembly steps 9, 7, 6, 5, 4, 3, and 2 on 
page 24. 

8. Reassemble the operator to the valve using a procedure 
opposite the disassembly. 

Type Ill Pressure-Se"! Bonnets - Piston Lift Check ValvH 

See llustration No. 26. page 25. 

1. Insert the piston in the body, lowering carefully until 
it rests on the valve seat. 

, Install a new pressure-seal g:isket and spacer ring on 
the cover and lower the assembly carefully into the 
body until it rests on top of the piston. · 

3. Insert the gasket retainer segments in the body groove. 

4. Inst:ill the cover retainer. 

5. Lift the cover. pressure-seal gasket. spacer ring assembly 
into contact with the gasket retainer segments. lnscall 
the cover stud nuts. 

6. Til!.hten the cover 5tud nut, in accordance with the 
torque v.ilues shown on page 5. All nuts should be 
tightened uniformly in a star pattern to avoid cocking 
the cover. 

, . ReplJce the cover retainer cover. 

4.7.4-50 

-

-

-



-

-

-

Type Ill Pressure-Seal Bonnets - Tilting Disk Check Valves 
See IllusLration No. 27, page 26. 

l. Insert the disk through the cover end of the body and hold it against the valve seat. 

2. Checking the tags or parts. place the proper torsion spring in each hinge pin so the tang end enters the small hole in the bottom of the hinge pins. 

3. Observing the relative position of the pans as marked (disassembly step J6d, page 26), insert the hinge pin and torsion spring through the body and into the disk. The. other extended tang of the spring must slip into the hole at the base of the hinge pin bearing hole in the disk. 

4. Install a new pressure-seal gasket on the hinge pin. 

5. Position the hinge pin retainer so the roll pin enters the hole in the hinge pin and the projecting diameter is against the pressure-seal gasket. The hinge pin retainer must be rotated about 20° in the direcrion of spring wind 10 line up with the holes for the cap screws. 

6. Tighten the retainer cap screws in l O ft-lb increments to the torque value shown on page 5. 

7. Install a new pressurf'-seal bonner gasket and spacer ring on the cover and lower the assembly carefully into the body until it rests on top of the disk. 

8. Insert the gasket retainer segments in the body groove. 
9. lnsrall the cover retainer. 

J 0. Lift the cover. pressure-seal ga~ket, spacer ring assembly imo contact with the gasket retainer segments. Install the cover stud nuts. 

J J. Tighten the cover stud nuts in accordance with the rorque values shown on page 5. All nuts must be tightened uniformly in a star pattern to avoid cocking 
the cover. 

12. Replace the cover retainer cover. 

Type IV Pressure-Seal Bonnets - Stop and Stop-Check (Non-Retum) Valves 
See Ilustration No. 28, page 27. 

J. Insert the disk. disk-nut, stern assembly, or the diskpiston and s1ern, lowering carefully until they rest on the valve seat. Hold the stem centrally in the valve bore. 
2. Insen the gaske1 retainer segments in the body groove. 
3. Install a new pressure-seal gasket on the bonnet. Lower this assembly carefully into the body until it rests on the gasket retainer segments. 
4. If used, slip the spacer ring over the bonnet and down on to the pressure-seal gasket. 

5. Lower the bonnet retainer over the stem. 
6. Install the bonnet retainer cap screws in accordance with the torque values shown on page 5. All nuts must be tightened uniformly in a star pauern to avoid cocking the bonnet. 

7. Retrace disassembly steps 14, 12, 11, JO, 9, 6, and 5 on page 27. 

8. Reassemble the operator to the valve using a procedure opposite the disassembly. 

Type IV Pressure-Seal Bonnets - Piston Lift Check Valves 
See Illustration No. 29, page 28. 

1. Insert the piston in the body, lowering carefully until it rests on the valve seat. 
2. Insert the ,F:asket retainer segments in the body groove. 
3. Install a new pressure-seal gasket on the bonnet. Lower this assembly carefully into the body until it rests on the gasket retainer segments. 
4. lf used, slip the spacer ring over the bonnet and down on to the pressure-seal gasket. 

5. Install the bonnet retainer. 

6. Screw in the bonnet retainer cap screws in accordance with the torque values shown on page 5. All nuts must be tightened uniformly in a star pattern to avoid cocking 
the bonnet. 

7. Replace 'the large center bolt, inserting it through the cover retainer and threading it into the cover. 

SUPPLEMENTARY REPAIR INFORMATION 
1 n analyzing valve trouble in the field, it is imponant to consider the following factors: 

J. Size of the valve. 

., Figure number of the valve. 

3. Type ol service (water, oil, ga~. superheated steam, 
CIC'.). 

4. Operating pressure and temperature. 

5. Direction of flow through stop valves (inlet pressure above the disk or below the disk). 
6. Rate of !low through the valve (lbs. per hour or gallons per minute) . 

7. At what pressure, temperature or flow rate does the reponed trouble occur. 

8. Pressure drop across the valve. 

INFORMATION REQUEST 
If the maintenance problem looks particularly difficult, 
i1 is suggested that you contact your local RockwellEdward representative. He 1s familiar with these main
tenance instructions and has a variety of engineering data sheets. ln all communications with your local represen-

tative concerning service difficulties, mention the \'alve 
size, figure number, registration number (if one is given) and as many of the eight conditions listed above as possible. Some of this information is found on the nameplate fastened to the valve yoke. 

ORDERING PARTS 
. All requests for replacement parts for cast steel valves should be forwarded to your local Rockwell-Edward Sc1les Ofiice for shipment from the Rockwell Manufac-
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ROCKWELL EDWARD 
CAST STEEL BOLTED 
BONNET VALVES 
MAINTENANCE MANUAL 

INTRODUCTION CAST STEEL 
SOL TED BONNET 
This manual has been prepared to serve as a guide for the 

maintenance of Rockwell Edward bolted bonnet valve con
struction It is designed to help you in obtaining the most 
satisfactory service from these valves. Although rigid metal
lurgical. radiographic. physical and visual inspection is 

the standard procedure for all Rockwell Edward products, 
it is inevitable that some valves, after a period oi time, may 
occas1onally require repair. When this happens, this manual 

wi// assist you so that your valve may be satisfactorily re
stored to good working condition with a minimum of time 
and expense. 

Before starting. it will be helpful to have some understand
ing of the valve's physical construction. The drawing on 
page 4 will give you some idea of how the valve is put to
gether. 

The next major section of this manual discusses the more 
common service problems and failures. It identifies the 
problem and explains the reasons for certain failures. The 
reason should be understood before work is actually 
sta;ted. 

Ther. the procedure to be followed in making the repair 
is explained. This i,,cludes normal valve maintenance as 
well as major valve repair. Field repair equipment, avail
ab!e from Rockwell, is described and illustrated. Valve 
lubrication and welding rod recommendations are also 

made. These procedures are adequate for almost any valve 
reoair or maintenance problem that may arise in the field. 

The next major section describes the disassembly pro
cedures for the various valve components. 

It is very important that the Introduction and the para
graphs titled "First Determine the Area of Failure" be 
read and understood before any disassembly work Is be
gun. Several procedures are described, depending upon 
the area of failure. Considerable time can often be saved 
by first selecting the proper disassembly procedure. 

The last major section explains how the various valve 
constructions are to be reassembled. Information on how 

!o contact Rockwell for additional advice, if required, and 
how to order parts is included. 

FIGURE NUMBERS OF ROCKWELL 
EDWARD BOLTED BONNET VALVES 
DESCRIBED IN THIS MANUAL 
302 
302Y 
303 
303Y 
318 
31BY 
319 
319Y 
328 
328Y 
329 

329Y 
390 
390Y 
391 
391Y 
392 
392Y 
393 
393Y 
604 
604Y 

605 
605Y 
618 
618Y 
619 
619Y 
690 
690Y 
691 
691Y 
1441 

1441Y 
1443 
1443Y 
1641 
1641Y 
1643 
1643Y 
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SERVICE PROBLEMS 

PACKING CHAMBER LEAK 
Where moisture appears or actual dripping occurs at the 
packing chamber around the stem, gland or gland flange, 
which cannot be eliminated by re-torquing the gland bolt 

nuts, the following points should be considered. 
1. The packing may have become hard. Replace the pack· 

ing. 
2. Gland travel has been fully taken up. Install additional 

packing. 
3. The wrong packing is being used. See packing recom

mendations shown on this page. 
4. A stem should be replaced when it has become deeply 

scratched, burred. or otherwise mutilated from careless 
handling, or where the stem has worn, tapered or has 
been bent. 

5. The gaps in the rings of split packing have not been 
staggered around the stem. They should be inserted as 
shown below under packing recommendations. 

6. The packing gland may be binding against the packing 
chamber or stem and does not compress the packing 
properly. Make certain the gland fits the packing 
chamber and is tightened down equally on each side. 

PACKING RECOMMENDATIONS 
Packing for the upper and lower rings on standard valves 

is made up of molded rings of graphited asbestos with an 

asbestos yarn jacket reinforced with monel wire. Packing 

for the middle rings is composed of molded rings of graph

ited asbestos with a Neoprene cement binder. Both types 
are treated with a thin coating of paraffin to prevent water 

absorption. All are split rings and can be installed without 

disassembly of the valve. 
The valve stem should be thoroughly cleaned before in

stalling new packing to insure the best possible seal. In
stall each new packing ring separately, pushing each one 

to the bottom of the chamber. Make certain the lap joints 
of each consecutive ring are staggered 120 degrees so the 
lap of the fourth ring is in the same position as the first. 
When the chamber is filled, tighten the gland down solidly. 
This should make room for insertion of one or two more 
rings. 

The following procedure is recommended: 
1. After the packing has been properly installed. the gland 

nuts should be evenly tic;htened to the torque shown 
below. 

NOMINAL VALVE SIZE, Inches 

Pressure I 300 2½ 3 4 5 6 B ,o 12 

Class I 600 - 2½ 3 4 5 6 - -
Nut Torque. Ft. Lbs. 20 20 20 35 45 50 75 110 

2. After approximately one hour, step number one should 
be repeated. This is because the initial tightening of the 
gland nuts may cause only the top three or four rings of 
packing to compress to the necessary level. The waiting 
period allows the compression to be distributed through 

the lower rings. 
3. Should leaking occur, step number two must be re

peated. If the leaking continues, the applicable torque 
can be increased by twenty-five per cent of the recom
mended value. 

Caution should be taken not to exceed the recommended 
torque values because: 
1. When soft packing is used, it could be extruded through 

the packing chamber. 
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2. When standard packing is used, over compression can 
make the packing harden and therefore not properly 
seal. 

3. The packing may act like a 'brake' on the stem, causing 
friction and making operation of the valve difficult or im
possible. 

BONNET GASKET LEAK 
A torque wrench should be used for tightening the bonnet 
or cover retainer studs or cap screws which are used to 
preload the soft iron gasi<et. 
The following procedure is recommended: 
1. Guard against leakage by having these bolts tight at all 

times. 
2. With line pressure in the valve, all nuts or capscrews 

should be tightened to the torque shown below. 

Bolt Diameter, Inches ½ ¼ % ¥, 'Ii• , n, ,v. 
Nut Torque, Ft. Lbs. 45 68 90 150 240 370 585 750 

An average man on a 12-inch wrench can develop about 
100 ft. lb. of torque. Therefore, if a torque wrench is not 
available, use the following wrench-bolt combinations: 

TYPICAL 

Bolt Diameter, Inches ½ 'II. .,,. 1/• '1/o , ,v. ,v. 
Wrench Sizes, Inches s s , 2 , e 24 36 36 36 

Should the leak fail to stop after tightening, it must be con
cluded that there is an imperfect seal, and the valve will 
have to be opened for examination. Such a leak may result 
from either of the following causes: 

1. Incomplete Seal Between Bonnet and Gasket Or Body 
and Gasket. An incomplete seal around the gasket seat
ing surfaces may be caused by corrosion, dirt, chips, or 
other foreign matter on the mating surfaces. An incom
plete seal may be caused by surface imperfections in the 
body or bonnet surfaces in the form of pin holes, ex
tended cracks, or Indentations where the metal has 
failed sometime after valve installation and use. Such 
imperfections may be surface indications of deeper flaws 
in the body casting which may cause a by-pass around 
the gasket 

2. Leakage at the Gasket. The possibility of a leak through 
the gasket itself, while more remote, should still be con
sidered. This may not be the result of external flaws on 
the sealing surfaces of the gasket. 
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SEAT AND DISK JOINT LEAK 
A leak existing between the seat and disk of a closed valve 
might be indicated by one of the following: a definite pres
sure loss in the high-pressure side of the valve; continued 
flow through an inspection drain on the low-pressure side; 
or, ir. hot water or steam lines, a downstream pipe that 
remains hot beyond the usual length of time and conduc
tivity range. 

Such a leak may be the result of a distorted seat caused 
by uneven welding and stress '.elieving temperatures that 
were present in the body when mounting the valve in the 
pipe line. It may also develop because of the operator's 
failure to close the valve tightly. An increased velocity is 
imparted to a flow forced through a very small opening. 
This increased velocity subsequently gives rise to the 
"cutting" of both disk and seat, particularly by particles of 
line scale or rust in suspension or normal solids In solution; 
or. in spite of the fact that the stellited hard facing material 
on the seat and disk is corrosion and erosion resistant, 
grooves, pit marks, or other surface irregularities may be 
formed on the seat and "disk joint surfaces when the disk is 
closed against a foreign body on the seat. This sometimes 
occurs during the initial start up of a piping system. 

Leakage of steam through a valve which is badly steam 
cut has a whist I ing or sonorous sound. If the valve is only 
slightly steam cut, however, leakage is identified by sub
dued gurgling or weakly popping sounds. These sounds 
can be heard through a stethoscope or by placing one end 
of a stick against the valve body while holding the other end 
between the teeth, with hands over the ears. 

BODY WALL LEAK 
This is a visual leak through the body wall, welding end or 
end flanges and may be the result of a shrink cavity or other 
void in the casting. If small at first such a leak may go un
noticed for a time, particularly if the valve is heavily insu
lated and the pipe line at that point is sufficiently warm to 
keep the insulation dry enough to escape notice. 

OBJECTIONABLE VIBRATION, NOISE 
OR EXCESSIVE PRESSURE DROP 
Excessive vibration noise or humming coming from within a 
stop-check (non-return) or check valve indicates the possi
bility that the disk-piston assembly is wedged inside the 
body. Such sticking may be caused by uneven body guide 
rib wear on the downstream side induced by oversizing the 
valve, or by corrosion, by flakes of line scale, or by particles 
c,f weld spatter that may have entered the va!ve during con
struction of the piping, and which later washed up into the 
piston bearing area of the body 1.0: 

The stem should normally be fully open but not in the 
backseated position in order that the disk-pjston can lift the 
full amount. When the disk is not touching the bottom of the 
stem or the bottom stop lugs on the bonnet (due to a 
wedged disk-piston or insufficient flow, for example), then 
the disk assembly is free to move laterally within the body. 
This motion in most cases causes a slight vibration which 
can be felt through the body, bonnet and handwheel. 
Screwing the stem down slowly to contact the disk first in
creases the intensity of vibration to the hand and to the ear, 
but further downward movement of the stem builds up suffi
cient contact pressure and eliminates the vibration. This 
also tends to dislodge any foreign particles which may have 
been the initial cause for disk-piston wedging. 

The position of the stem, where vibration ceased, should 
be noted and any increase in pressure drop indicated on 
available gages, recorded. It may be that when the stem is 
screwed back to the full open position, the disk will again 

remain in a floating position which could indicate oversiz
ing of the valve for the flow conditions. It is always recom
mended that check valve size selection be governed by flow 
conditions rather than by adjacent piping. Oversizing in
duces vibration or noise and causes excessive, uneven 
guide rib wear giving rise to greater disk-piston assembly 
clearance on one side of the body. 

Another way to dislodge a wedged piston is to use other 
valves in the line. If possible. vary the rate of flow through a 
noisy check valve sharply enough (in a short period of time) 
to dislodge the piston from its wedged position. 

LUBRICATION 
In order to obtain full service life, valves require periodic 
lubrication of the bearings and stem threads, as does any 
rotating machinery. 

On valves where the stem bushing and bearings are in 
the motor operator, the bearings are lubricated by the op
erator lube supply, which should be maintained at the rec
ommended level. (See illustration No. 6, page 10.) 

Stem threads also require periodio replenishment of the 
lubricant. Exposed threads should be wiped clean of old 
grease and accumulated dirt and fresh lubricant applied. 
This is most effectively done with the valve in the closed 
~•osition. 

For valves that see frequent operation, the lubricant 
should be replenished on bearings and stem threads every 
three months. If extreme service conditions dictate, the 
plant operating engineer should establish a more frequent 
re-lube schedule. 

For valves that are opetated infrequently, relubrication at 
least once a year is recommended. The recommended 
lubricant for stem threads is Rykon EP ,#2, manufactured 
by The American Oil Company. This is an extreme pressure, 
extreme temperature lubricant of high quality. 

REPAIR PROCEDURES 
BODY BORE GUIDE RIB REPAIR 
Where more than one guide rib is involved, each rib should 
be preheated and welded before proceeding to the_ next. 
1. Prior to any cutting or welding operations being per

formed on the valve, it is necessary that adequate seat 
joint protection be provided and some means of ins_ur
ance against getting chips, weld spatter or other foreign 
matter into the pipe line if the valve is permanently 
mounted. A thick bed of asbestos paper placed over the 
seat and cemented in place will furnish adequate pro
tection. 

2. Chip out the defective area in the body, being carefu_l to 
remove the affected portion to its end, inside the casting, 
and to thoroughly clean it away. 

3. With a small hand grinder, grind the chipped area 
smooth. 

4. Heat the body area adjacent to the guide rib to 200 de
grees Fahrenheit. This can be done locally with an oxy
acetylene torch. 

5. Select the proper welding rod to suit the body material 
(Va" maximum size rod is recommended here). See page 
7. Because of slag conditions and easy maneuverability, 
class 7010 rods are recommended. 

If stainless steel inlay is desired on the guide ribs, use 
either 18-8 stainless steel rod, Harstain 18-8, Stainlend 
"K" 18-8, Stainweld 18-8 or equivalent. 

6. The welding should be started at the bottom so as to 
create a small shelf, and then proceeded up the guide rib. 
Lay th~ weld in thin, even layers, peening each layer 
before proceeding with the next, and being careful to 
maintain a temperature oi 200 degrees Fahrenheit in the 
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area being repaired. Peening the bead actually stretches 
it and counteracts its tendency to contract and shrink 
as it cools. The last layer of weld must overlap onto the 
sound metal to insure a weld without an undercut at the 
edges. The overlapping should be done along this edge 
by using a welding rod 01 116 ·· maximum diameter. The last 
layer should bring the he,ght of the welded area up to 
1 / 16'" above the original surface, as checked with a 
straight edge along the body bore. 

For this type of weld repair, it is recommended that 
the last layer be pounded while still hot with the flat face 
of a hammer. Thermal stress relieving is not recom
mended. 

7. With a hand grinder, rough grind the welded surface to 
within about .01 O" of the finished surface. The edges of 
the guide ribs should be rounded off smooth. Check the 
progress of the rough grinding by using a straight edge 
and feeler gages. As the bonnet bore and guide rib ap
proach alignment a light can be placed on one side of 
the straight edge and the high spots in the guide rib ob
served on the other. Where a check valve or stop-check 
(non-return) body is being repaired, the progress of the 
finishing cuts can also be measured by slipping some 
long pieces of shim stock between the I.D. of the body 
guide ribs and the O.D. of the disk-piston assembly, 
which has been placed centrally in position on the seat 
joint. A shim should pass around the disk at all three 
guide ribs with equal clearance. The disk-piston assem
bly should also be moved up and down to make sure 
that it is free. 

It is recommended that where guide rib repairs have 
been made, the seat and disk joint be checked for dis
tortion and relapped, if necessary. 

SEAT AND DISK REPAIRS 
A valve seat joint will require repairing in any instance 
where the seating surface permits a leak because it has 
been altered from the original state in which it was shipped 
from the factory; where corrosion has set in to cause pit 
marks on the seating surfaces of either the body or disk; 
where the seat has become distorted because of an ab
normal heating condition; or, where a groove has been 
formed on the seat or disk by closing the valve against a 
foreign body. Verification of such a faulty condition may 
be obtained by a seat blueing test or by careful visual ex
amination. 

The stellited seats in these bolted bonnet valves are not 
easily scored, but where reconditioning is necessary, the 
following points should be observed: 

Where an indention or pit marks on the valve seat joint 
are deep (,010 or greater), a cast iron lap with suitable 
lapping compound will speed up repair. The cast iron lap 
should be closely guided in the body bore during the lap-
ping. , 

Lap first with the cast iron lap and finish with the valve 
disk, which has been reground or relapped, if necessary. 
For initial lapping, use Clover compound "A." Norton 320 
mixed with olive oil or sperm oil to a molasses consistency 
is recommended for finish lapping. For rough lapping, 
Carborundum H20 coarse is recommended. 

In the lapping operation, lap against the seat with a small 
quantity of the lapping compound placed between the 
mating surfaces. It is important that not too much pressure 
be applied on the lap or disk against the seat. With the 
lapping compound in place between the mating surface, 
the lap or disk should be reciprocally rotated as far as arm 
movements will permit while standing in one position: the 
strokes should be light, and the lap or disk should be lifted 
frequently and turned to a new position circularly around 
the valve body so that lapping will be rotated over a new 
area. To make certain the pressure strokes are light, it is 

necessary on large valves to suspend the disk and stem 
assembly from a coil spring in such a manner as to allow 
the disk to bear, but lightly, against the seat. See Fig. A 
page 8. 

For smaller size valves, a driving handle can be easily 
made of ¼" diameter wire bent as per Fig. B. These small 
assemblies, being much lighter, do not require a support
ing spring. Stellited seating faces are hard and lapping 
time is variable, depending on the extent of flaws on the 
surface and the position of the valve in the line. If a seat 
requires machining prior to lapping, portable boring ma
chines are available from Rockwell. 

The disk of stop valves will also require refinishing. 
When the only defects that can be found on the disk-stem 
assembly occur on the seating surface, it becomes very 
convenient to push the stem into a lathe spindle and chuck 
on the disk nut diameter without taking the assembly apart. 
(However, if the stem is too large to fit through the lathe 
spindle. it will have to be taken apart as described in the 
following paragraph.) Hold the disk using a four jaw 
chuck so that the large 0.D. and seatjrlg surface run true. 
Grind the seating surface using a tool post grinder. Just go 
deep enough to clean the surface. Polish the seating sur
face with fine emery cloth. 

If when checking the disk stem assembly, it is found 
that the assembly is tight or does not swivel freely, it will 
be necessary to disassemble. 

The lock key weld and locking key can be drilled out. After 
the key has been removed, the disk nut will readily un
screw. Repair any damaged surfaces on the stem, disk 
nut, stem collars or disk. Then proceed to repair the disk 
seating surface as described above. When finishing the 
disk in this manner, it will not be necessary to lap it to the 
seat. 

BODY WALL REPAIR, WELDING AND 
FLANGED END VALVES 
The four basic steps in repairing a casting defect in these 
areas are: (1) cut out to the sound metal, (2) pre-heat, 
(3) weld, and (4) stress relieve. The steps are simple, but 
many exceptions are encount£:red in working on valves 
which are operating in the field. Defects in these areas may 
be inspected in a variety of ways. Radiography and Mag
naflux are two standard methods Etching with acid is 
sometimes effective. Castings which have been in water 
service and may contain water in the defect can be heated 
to show porosity. 

This is very advantageous in determining the source of a 
leak as well as its exit point. Cutting may be done by chip
ping, grinding or flame gouging. Generally speaking, the 
amount of metal removed should be held to a minimum so 
as to avoid distortion upon subsequent welding. For exam
ple, small pinhole leaks in a casting wall 1 ½" thick may 
often be effectively welded by cutting down only ¼" deep 
at the inlet and outlet of the leak. 

Preheating to 4QQ·F is called for in most piping fabrica
tion. However, in finished valve repair there may be weld 
locations wherein the preheat would do more harm than 
good. For example. in building up worn guide ribs the pre
heat may detract from the welder's efficiency without mak
ing a corresponding metallurgical gain. Here, keep the 
heat down to 2oo·F. 

The welding rod should generally match the valve body 
analysis. See page 7. However, many individual consider
ations such as welding position and rod availability will 
influence the choice. 

Stress relieving Is also generally recommended for pip
ing fabrication. Again, ii is not always practical in field 
valve casting repair. Heating which will distort the valve 
may do irreparable harm. Stress relieving is unnecessary 
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for very small welds ar.d a heavy peening is sufficient. 
Where any work involving great heat has been done 

near the stellited seat joint, it is best to check the concen
tricity of the seat by blueing with the disk. Should the 
joint be Cl.!t of round, it will be necessary to relap follow
ing the instructions previously given under "Seat and Disk 
Repairs," page 6. 

VALVE COMPONENT REPAIR
DISK-PISTON ASSEMBLY REPAIRS 
It is possible that the bearing surfaces on the 0.0. of the 
disk-piston assembly and I.D. of the body can become 
scored deeply enough tQ cause a binding or wedging of 
the piston assembly in a full, or partially open or closed 
position. Such scores and resulting burrs may be caused 
by particles of weld spatter, flakes of hard line scale or 
other foreign matter which has inadvertently gotten into the 
line Upon disassembly, any body and disk-piston assem
bly burrs must be removed with emery cloth, and the bear
ing surfaces otherwise made smooth and clean again. 
Where the burrs on the piston are very large, it may be 
more convenient to chuck the assembly in an engine lathe 
and file them off. 

GASKET SEAL AREA REPAIR 
Where foreign matter of any sort is responsible for a gas
ket seal leak on the sealing surface of the bonnet, It is very 

TABLE 1-CLASSIFICATION OF 
WELD DEPOSIT MATERIAL 

Type of 
P-Number Material Covered Weld Deposit 

p.J Carbo~ steels such as: 
A216, Grades WCA and WCB; Carbon steel 
A352, Graci es LCB; 
A27, all Grades 

P-3 Steels with less than ¾ per cent 
Chromium and total alloy less 
than 2 per cent such as: Carbon-Molybdenum 

A2i 7, Grade WC]; 
A352. Grade LC] 

P-4 Steels with Chromium¾ to 2 p, Chromium-Molybdenum 
cent and alloy steels with total (½ to 2 per cent 
alloy less than 231, per cent such as: Chromium) 
A217, Grades WC4; WC5, and WC6 

A352, Grade LC2 N1ck.e\-Molybdenum 

P-5 Total alloy con1ent less than JO Chromium-Molybdenum 
per cent such as: (2 to 10 per cent) 

A217, Grades WC9 C5, and CJ2. , 

P-5A Total alloy content !ess than 6 
per cent such as: 
AJ48; 
A352, Grades LC3 

P-6 High alloy steel martensitic, such as: 
A351, Grade CA-15 High alloy martensitic 

Chromium-Nickel 
containing more t~,an 

High alio~ steel austenitic, such as: I per cent ferrite 
A351. Grades CF-8, CF-SM, CF-SC, 

Chromium-Nickel CH-2C, and CK-20 
fully austenilic 

Austenitic Manganese 

likely that it has caused an impression in the same sealing 
surface which must be removed completely before reas
sembling. This can be done by taking a shaving or akin cut 
on the sealing surface. In so doing, it is mandatory that the 
work be chucked concentric and square to all existing di
ameters and surfaces. 

WELDING ROD 
RECOMMENDATIONS 

ROD RECOMMENDATION 
MATERIAL TO BE WELDED AWS-ASTM CL.ASS' 

Carbon Steel ASTM-A233 
1. ASTM-A216-Grade WCB 
2. ASTM-A105-Grade 11 E 701B 

Carbon-Molybdenum Steel ASTM-A316 
1. ASTM-A217-Grade WCI E 7018-A1 

Chromium-Molybdenum Steel 
1. ASTM-A217-Grade WC6 

ASTM-A316 

2. ASTM-A182-Grade F11 E 8018-62 

Chromium-Molybdenum Steel , ASTM-A316 
1. ASTM•A217-Grade WC9 
2. ASTM-A1B2-Grade F22 E 9018-B3 

1B-8 Mo Stainless Steel ASTM-A298 
1. ASTM-A351-Grade CFBM E 316-15 

or 
2. AISI-Type 316 E316-16 

•weld metal deposi1 cl"iem,str)· and procedures should conform tc th!' reQuirea 
ments ol ASTM ,as (ae< Table I, below, this rr,ar.ual), anc Section IX ol the 
Soi !er Code. 

Weld Deposit Analysis 

Chro- Molyb• Nickel Manga- Silicon 
Electrode Cc2tines 

mium denum nese 

1.25 0.50 - - - ma):* maxt 

0.50 0.40 to J.25 0.50 
max 0.65 - max• maxt 

F-1 F-2b F-3b F~b 
XX20 XX12 XXlO XX!5 

0.50 lo 040 to - 1.00 I.DO XX24 XX13 XXll XX16 
2.00 0.65 max max XX27 XXJ4 XXIE 

XX28 
0.30 to 1.50 to 1.00 l.OC XX30 - 1.00 3.75 max max 

2.0 to 0.4 lo - 1.00 2.00 
10.0 1.5 max max 

Tc provide comparable mechanical properties 
of the base metal 

11.00 to 0.70 2.00 1.00 
F-4b - XX15 

15.00 max max max XX16 

AISI Types 302, 304, 308, 309, 316, 317, 318, 347, F-5 
XXlf 

348. 309 Mo, 309 Cb XX15 

AISI Types 3:0, 310Cb, 310 Mo, 330 

tGrade1 P-i and p.3 where Qualtf1cat10n under the ASME B01ter and Pre:s1ure Vettel Code 11 net r•qurred, the following limits may bf> uHd: 
P-1 - P-2 

Manganese, max, per cent .. .. .. .. .. .. .. .. .. .. . 1.25 1.50 
S11,con, max., per cent . . . . . . . . . . . . . . . . . . . . . . . 0.60 0.80 

"Perl'ormBnce qua!ihcatzon of a welder under any "F" number up to and including F~ al"le!I qualify a welder tor all lower"!="" numbers. 

•With permission ot ASME, From Section IX, Boiler and Pressure vessel Code. 
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FIELD REPAIR 
EQUIPMENT 
Available from Rockwell are some basic tools for repairing 
valves in the field. This equipment was developed for cus
tomer use on a rental basis. Of course, an emphasis has 
been placed on large valve repairs where economics jus
tify extensive repairs in the field rather than removing the 
valve from the pipe line for return to the factory. Contact 
your local Rockwell Edward sales representative for more 
information. A list of this equipment follows: 
1. Lapping equipment. See Figs. A and 8. 

2. Self-centering lap guide fixtures for lapping valve seats 
in valves 8" and up. See Fig. C. This fixture can be used 
when the valve is installed in any position, and is sug
gested in place of (1) above, when the stem is horizontal 
or mounted down. 

3. Sunnen Portable Hone for honing bores from 4" to 14½" 
diameter. (Not illustrated) 

4. Van Norman portable boring machine for reboring 
valves in the field. Grinding attachments are also avail
able for some sizes for grinding seat joints. (Not illus
trated) 

5. Air driven portable boring machine for reboring guide 
ribs and seats of valve bodies in the line. (Not illustrated) 

LAPPING EQUIPMENT 

FIG.8 

DISK DRIVER FOR 
LAPPING LARGE VALVES 

DISK DRIVER FOR 
LAPPING SMALL VALVES 

SEAT AND o:sK LAPPING 
FIXTURE FOR VALVES 
MOUNTED WITH STEM 

.DOWN OR HOlllZOHTAL. 

ILLUSTRATION N0.2 

DISASSEMBLY PROCEDURES 
FOR BOLTED BONNET VALVES 
INTRODUCTION 
Step-by-step disassembly procedures are described for all 
types of Rockwell Edward bolted bonnet valves, including 
those with manual and motor operators. It is important that 
the following paragraphs be read and understood before 
any specific disassembly work is started. 

FIRST DETERMINE THE AREA 
OF FAILURE 
Failures or maintenance problems, for other than check 
valves, can be divided into two major areas. The area in
volved will affect the disassembly procedure to be fol
lowed. These areas, in general, are: 

'

:W .1 .:,;EI ,J11:,,w_ 
The Impactor Handwheel or Handle, or the Limltorque 
Operator. 

AREA2 
The valve internals, including the bonnet, body, stem, 
disk, disk-nut, gland and seats. 

IF FAILURE IS INDICATED IN AREA 1, 
Refer to the applicable section "Disassembly Procedures 
for Impactor Handwheels," page 9, or "Procedures for Re
moving Electric Operators from Valve Bonnets," page 9. 

IF FAILURE IS INDICATED IN AREA 2, 
Two methods are available. In Method 1, the operator and 
bonnet assembly may be removed from the valve body as 
a unit. This requires less time but requires adequate clear
ance area above the valve. The second method is to first 
remove the operator from the bonnet, and then the bonnet 
from the body, in separate steps. 

For Method , , leave the valve operator mounted on the 
bonnet and follow instructions tor "Disassembly Pro
cedures For Valve Parts," page 11. 

For Method 2, first remove the operator by following the 
applicable section, "Disassembly Procedure for Impactor 
Handwheels," page 9, or "Procedures for Removing Elec
tric Operators from Valve Bonnets," page 9. Then proceed 
to the section, "Disassembly Procedures for Valve Parts," 
page 11. 

If failures are indicated in any combination of Areas 1 & 
2, then each of the respective procedures must be fol
lowed. For check valves without stems or operators, simply 
use the proper section under "Disassembly Procedures for 
Valve Parts," page 11. 
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As a general reminder, make sure all pressure is re
moved from valves, both upstream and downstream, 
before any disassembly work is started. An exception 
to this is valves requiring service only on the operator 
(Area 1) where the valve can remain in service. 

1. For service in Area 1. 
a. If pressure is to be maintained in the valve, fully 

close the valve or backseat in full open position. 
On electric operated valves with non-revolving 
stems, the valve must be backseated in the full 
open position only. 

b. If no pressure is to be maintained in the valve, 
close the valve fully and open approximately Ya". 

2. For service in Area 2. 
Close the valve fully and open approximately ¼I". 
Service Area 2 only without pressure in the valve. 

DISASSEMBLY PROCEDURES 
FOR IMPACTOR 
HANDWHEELSM a"IP"'il .... =t ... ZI--• 
Rockwell Edward valves use several designs of Impactor 
handles or handwheels, depending upon the valve size 
and pressure class. 

Handwheels can be removed while the valve is pressur
ized. If under pressure, the valve should either be fully 
closed or backseated in the full open position. 

All of the following handwheel disassembly procedure, 
are arranged in accordance with the general comments 
on page 8. Study these comments carefully before begin
ning disassembly. 

IMPACTOR HANDLES 
AND HANDWHEELS 
Not illustrated, but of similar construction to Illustration 
No. 4, are Impactor handles. The following instructions 
apply, in general, to all. 
1. Remove the handwheel locknut, which is the uppermost 

part on the top of the valve stem. On some designs, it is 
a friction device and is merely unscreweti. On others, a 
roll pin must first be driven out. On another design, a 
small lock screw must be unscrewed. 

2. Mark the relative position of the handwheel and cross
arm so the original relationship can be restored when re
assembling. If this is not done, the handwheel could be 
reassembled 180' out of the original position. 

3. Litt the handwheel off the valve, using a suitable capacity 
chain hoist for large handwheels. If the stem of the valve 
is mounted vertically, position the hoist directly above 
the handwheel. Otherwise, the hoist should be posi
tioned slightly away from the handwheel in line with the 
stem. 

4. Crossarm Removal: For all valves, the crossarm can be 
removed by tapping lightly with a hammer on the under
side and lifting off. 

ILLUSTRATION NO. 3 
Impactor Handwheel with Crossarm 

ILLUSTRATION N0.4 
Impactor Handwheel with Adapter 

PROCEDURES FOR 
REMOVING ELECTRIC 
OPERATORS FROM VALVE 
BONNETS 
Rockwell Edward Bolted Bonnet valves use various types 
of eiectric operators, depending upon the size and pres
sure class, which deterr. ine the torque requirements, 
whether the stem is rev:::tving or non-revolving and 
whether the valve takes the stem thrust (torque only unit) 
or the operator takes the stem thrust (torque and thrust 
unit). The procedures below describe the removal of these 
various types from the valve bonnet. Also included are 
complete instructions for resetting the limit switches. Dis
assembly procedures for the electric operators themselves 
are not included and appropriate instructions should be 
obtained before starting. Consult the operator manufacturer. 

The operator can be removed while the valve is pres
surized, but caution must be observed to make certain that 
the valve is first in the backseated or fully open position 
before removing units from valves with non-revolving 
stems. See "Caution," page 9. 

All of the following disassembly procedures are arranged 
In accordance with the general comments on page B. 
Study these pages carefully before beginning. 

Determine first whether the valve stem Is revolving or 
non-revolving. 
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REVOLVING STEM VALVES 
On revolving stem valves the operator drive nut is con
nected to the stem through a key. See Illustration No. 5. 
1. Disconnect the electrical wiring to the operator. 
2. Position a sling on the motor operator and attach a chain 

hoist of suitable capacity to the sling. 
3. Remove the nuts or capscrews from the underside of the 

operator flange. 
4. Lift the operator up and completely off the stem and stem 

key. 
5. Position the operator away to a clean area for further 

disassembly, if required. 

ILLUSTRATION NO. 5 
Electric Operator used on Revolving 

·· Stem Valves 

NON-REVOLVING STEM VALVES 
On non-revolving stem valves, the operator drive nut is 
threaded to the stem. See Illustration No. 6, 
1. Disconnect the electrical wiring to the operator. 
2. Make certain the packing gland nuts are tight. 
3. Position a chain hoist of suitable capacity so the oper

ator is supported in such a manner that the handwheel 
can still be rotated. If the valve is installed with its stem 
other than vertical, the hoist should be positioned 
slightly away from the handwheel in line with the stem. 

4. Remove the nuts or capscrews from the underside of the 
operator flange. 

5. Turn the operator handwheel in a direction to close the 
valve, thus unscrewing the operator from the stem. Try 
to keep the weight on the hoist as the handwheel is 
turned to prevent damage to the stem threads. 

6. With the hoist, lift the operator clear of the stem and 
place down on a clean area for further disassembly, if 
required. 

-ILLUSTRATION NO. 6 
; __ Electric Operator used on Non-Revolving Stem Valves 

ELECTRIC OPERATOR 
LIMIT SWITCH AND 
TORQUE SWITCH SETTING 
PROCEDURES 
The following procedures are intended as a general guide 
for setting limit and torque switches on electric operators. 
For specific instructions, refer to the appropriate operator 
instruction manual or consult the operator manufacturer. 

Geared Limit Switch 
When mounting or re-mounting an electric operator, the 
geared limit switch must be reset as follows: 
1. Make certain the electric current is otf. 
2. Open valve by hand until the stem strikes the backseat. 
3. Mark the stem and rec lose approximately 1/s" to allow 

for coast of the moving parts. 
4. With the valve in this position, set the opening limit 

switch as outlined in the operator instruction manual. 
5. Connect the electric current and check this setting as 

follows: 
a. Run the valve to mid-position by hand. 
b. Press the "open·· pushbutton-make sure the valve is 

moving in the "open'' direction. 
c. Allow the limit switch to stop the motor. 
d. Atter the motor has stopped, turn the valve by hand to 

make certain there is sufficient clearance between the 
position at which the valve stem comes to rest and 
the valve backseat. 

6. To set the position for operation of the indicating light, 
make sure the torque switch is properly wired into the 
closing circuit and run the valve to the closed position. 
Back the valve off the seat to the desired position and 
set the "closed" light using the procedure -0utlined by 
the operator manufacturer. 
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Torque Switch 
The torque switch is set during factory assembly to seat the 
valve against the specified unbalanced pressure and to 
protect the backseat from excessive forces in the opening 
direction. Should it become necessary to change the 
torque switch setting tor any reason, the loca! Rockwell 
representative should be contacted for instructions. 

DISASSEMBLY PROCEDURES 
FOR VALVE PARTS AREA2 
(For a definition of Area 2, see page 8.) 

(See l!lustration No. 1, page 4, for an explanation of valve 
parts nomenclature.) 

Step-oy-step disassembly procedures are described be
low. The procedures include disassembly instructions for 
stop, stop-check (non-return). and piston lift check valves. 
The applicable instructions should be read thoroughly be
fore the start of disassembly. 

All of the following bonnet disanembly procedures are 
arranged In accordance with the general comments on 
page 8. Study these pages carefully before beginning. 

STOP AND STOP-CHECK 
(NON-RETURN) VALVES 
See Illustration No. 1, page 4. 
1. Loosen the packing gland bolt nuts and tap the gland 

which should relieve any pressure which might be 
trapped in the valve. This is important. 

2. Carefully remove the bonnet stud nuts or capscrews. 
3. Remove the packing gland bolt nuts. 
4. Use a chain hoist in line with the stem to lift the stem

bonnet assembly out of the body. During this process, 
mark the body, bonnet, and gasket at corresponding 
points (other than sealing surfaces) so that their relative 
position can be duplicated in reassembly. In laying the 
parts asioe for inspection, it is imperative that they be 
placed carefully on a bed of rags or other soft material 
to avoid marring any machined surface, particularly any 
seating and sealing surfaces. 

5. Unscrew the stem from the bonnet bushing. 
6. On stop valves, the disk and disk-nut assembly is at

tached to the stem. On stop-check (non-return) valves, 
the piston-disk assembly is not attached to the stem and 
must be removed separately. See Step 7. 

7. Screw ~,-16 UNC bolts (½-13 UNC on 12" valve) into 
the threaded bosses or nuts provided in the piston. The 
piston now can be lifted from the valve. Occasionally, a 
vacuum may be formed by the cooling fluid In the pipe 
line below the valve. Until relieved, this vacuum will pre-: 
vent removal of the piston. 

8. The bonnet end opening should be kept covered when
ever possible. 

PISTON LIFT CHECK VALVES 
See Illustration Ne. 7, page 11. 

Piston lift check valves are constructed with valve bodies 
similar to the corresponding stop or stop-check (non-re
turn) type valves. Disassembly is simplified by the absence 
of a yoke and stem. 

NOTE: Care must be taken in removing the covt'r bolting in 
case pressure should be trapped in the body (downstream 
piping). Check to make certain all downstream pressure 
is relieved. 
1. Carefully remove the cover nuts or capscrews observing 

the above caution. 

2. Lift the cover off the valve. During this process, mark 
the body, cover and gasket at corresponding points (but 
not on sealing surfaces) for reference and reassembly. In 
laying the parts aside tor inspection, it is imperative that 
they be placed carefully on a bed of rags or other soft 
material to avoid marring any machined surface, par
ticularly any seating and sealing surfaces. 

3. Screw ¾-16 UNC bolts (½-13 UNC on 12" valve) into 
the threaded bosses or nuts provided in the piston. The 
piston now can be lifted from the valve. Occasionally, a 
vacuum may be formed by the cooling fluid in the pipe 
line below the valve. Until relieved, this vacuum will pre
vent removal of the piston. 

4. The bonnet end opening should be kept covered when
ever possible. 

ILLUSTRATION NO. 7 
Piston Lift Check Valve 

REASSEMBLY PROCEDURES 
FOR BOLTED BONNET 
VALVES 
INTRODUCTION 
The reassembly procedures in this manual are not as de
tailed as the disassembly instructions since, in many cases, 
just a reverse procedure is used. However, step by step in
structions are provided. In addition, the following general 
points should be considered. 
1. The most important consideration in the reassembly of 

valves is cleanliness. All flaky scales should be removed 
with a wire brush, emery cloth, or acid solvent. Oil and 
grease should be removed from all parts with a suitable 
solvent to prevent any foreign matter from collecting on 
sealing and seating surfaces. 

2. Unless it is impossible to do so, use a new gasket when 
reassembling a bonnet which has been disassembled, 
whether it was leaking or not. 

3. When reassembling valve bonnets, always examine the 
stem packing and replace if necessary. 

4. Observe all of the reference marks or prick punch marks 
assigned during disassembly so that the original part 
relationships can be maintained. 
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STOP AND STOP-CHECK 
(NON-RETURN VALVES) 
See Illustration No. 1. page 4. 
1. lnse'I the disk. disk-nut. stem assembly. or the disk

piston and stem. lowering carefully until they rest on the 
valve seat. Hold the stem centrai\: in the valve bore. 

2. Install a new gasket on the body. 
3. Lower the bonnet into position. rotating the stem as 

necessary to engage the yoke bushing threads. 
4. Install and tighten the bonnet stud nuts or cap screws in 

accordance with the torque values shown on page 4. All 
nuts or cap screws must be tightened uniformly in a star 
pattern to avoid cocking the bonnet. 

5. Reassemble the operator to the valve using a procedure 
opposite the disassembly. 

PISTON LIFT CHECK VALVES 
See Illustration No. 7. page 11. 
1. Insert the disk-piston, lowering it carefully until it rests 

on the valve seat. 
2. lnsta!I a new gasket on the body. 
3 Lower the cover carefully onto the valve. 
4. Install and tighten the cover stud nuts or cap screws in 

accordance with the torque values shown on page 4. All 
nuts or cap screws should be tightened uniformly in a 
star pattern to avoid cocking the cover. 

SUPPLEMENTARY 
REPAIR INFORMATION 
In analyzing v31ve !rouble in the field, it is important to con-
s1aer the !oli::Jwing factors: · 

ROCKWELL EDWARD SALES OFFICES 

CONTINENTAL U.S.A. 

~. Size of the valve. 
2. Figure number of the valve. 
3. Lot number of the valve. 
4. Service {water, oi!. gas. superheated steam. etc.). 
5. Operating pressure and temperature. 
6. Direction of flow through stop valves (inlet pressure 

above the aisk or below the disk). 
7. Rate of flow through the valve (lbs. per hour or gallons 

per minute). 
8. At what pressure, temperature or flow rate does the re

ported trouble occur. 
9. Pressure drop across the valve. 

INFORMATION REQUEST 
If the maintenance problem looks particularly difficult, it is 
suggested that you contact your local Rockwell Edward 
representative. He is familiar with these maintenance in
structions and has a variety of engineering data sheets. In 
all communications with your local representative concern
ing difficulties. mention the valve si;e, figure number. !ot 
number (if one is given) and as many of the nine conditions 
listed above as possible. Some of this information is found 
on the nameplate fastened to the valve bonnet. 

ORDERING PARTS 
All requests for replacement parts for cast steel valves 
should be forwarded to your local Rockwell Edward Sales 
Office. Specify shipment requirements {Air Express, REA 
Express. etc.). • 
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Introduction 
and Scope 

Introduction 
This manual has been prepared to serve as a guide 
for maintenance of Rockwell Equiwedge gate 
valves, all of which feature the pressure seal bonnet 
joint construction. Although rigid metallurgical, 
non-destructive examination, physical and visual 
inspection is standard procedure for Rockwell 
products, it is inevitable that some valves, after a 
period of time, will require repairs. This manual will 
assist you in restoring the valve to good working 
condition with a minimum of time and expense. 

Scope 
Before starting any repairs, it will be helpful to have 
some understanding of the valve's physical con
struction. Consequently, the five basic types of 
pressure seal construction are discussed and illus
trated first. All Rockwell Equiwedge gate valves 
employ one of these five basic types. 
The next major section of this manual discusses 
the more common service problems, and explains 
the reason for certain failures. The reason for the 
problem should be understood before work is ac
tually started. 

Then, ttie procedure to be followed in making the 
repair is explained. This section includes normal 
valve maintenance as well as major valve repairs. 
Field repair equipment available from Rockwell is 
described and illustrated. Valve lubrication and 
welding rod recommendations are also included. 
These procedures should be adequate for almost 
any Equiwedge gate valve repair or maintenance 
problem that may arise. 
Following is a section describing the disassembly 
procedure for the various valve components; for 
example, manual handwheel, manual geared actu
ators or electric actuators, valve yokes, and the five 
basic bonnet types. It is very important that this 
manual be studied before any disassembly work is 
done to avoid needless work and loss of time by 
selecting the improper procedures. 
The last sections include reassembly instructions 
and available maintenance equipment and infor
mation on the various types of actuators, both 
manual and electrical. 

Gate Valve Figure Numbers Described in this Manual 
Figure No. Class Pressure Seal Tyi,e Size 

1611-161 W 600 1&11 2½ to 28 

171H711Y Special Class 600 1&11 2½ to 28 

191H911Y 900 2½ to28 

14311-14311Y Special Class 900 I11,IV,&V 2½to28 

1151H1511Y 1500 111,IV,&V 2½to24 

12011-12011 Y Special Class 1500 2½ to24 

12511-12511Y 2500 II1,IV,&V 2½ to24 

11411-14411Y Special Class 2500 I11,IV,&V 2½ to24 
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Description of Equiwedge e Gate Valve Types: 

-

-

Type I is a flanged yoke design with a separate gas
ket retainer ring, both of which are held to the body 
by cap screws. The bonnet retainer is screwed onto 
the bonnet and cap screws are screwed down on 
top of the body to force the bonnet into contact 
with the gasket. See illustration No. 1. 
Type II is a flanged yoke design with or without a 
separate bonnet retainer ring, both of which are 
held on the body by cap screws or studs and nuts. 
The bonnet is pulled up into contact with the gas
ket with studs and hex nuts. See illustrations Nos. 
2Aand 28. 
Type Ill is a wishbone yoke design bolted to the 
body. It has a segmental retaining ring, spacer ring 

Valve Type I 

Size 2½ & 3- Figure 1611 and 1611V 
Size 2½ & 3 - Figure 1711 and 1711V 

Illustration No. 1 
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and a screwed on bonnet retainer equipped with 
push down bolts to pull the bonnet up into contact 
with the gasket. See illustration No. 3, page 5. 
Type IV is a wishbone yoke designed bolted to the 
body. It has a segmental retaining ring, spacer ring 
and separate bonnet retainer with pull up studs 
screwed into the bonnet to contact the gasket. See 
illustration No. 4, page 5. 
Type V has a yoke lock ring connection to the body 
with a segmented ring, gasket retainer and a separate 
bonnet retainer with studs screwed into the bonnet to 
pull up the bonnet against the gasket. See illustration 
No. 5, page 5. 

Valve Type II 

Size 4" - Figure 1611 and 1611V 
Size 4" - Figure 1711 and 1711V 

lllu~tratlon No. 2A 



Description of Equiwedge 
Gate Valve Types (cont.): 

Valve Type II 

Size 6- 28 - Figure 1611 and 1611Y 
Size 6- 28- Figure 1711 and 1711Y 
NOTE: Size 6 and 8 valves are wishbone yoke design with flange. 

Illustration No. 2B 

Valve Type IV 

Size 4- 8- Figure 1911-14311 & 1911Y-14311Y 
Size 4- 8- Figure 11511-12011 & 11511Y-12011Y 
Size 4- 8- Figure 12511-14411 & 12511Y-14411Y 

Illustration No. 4 
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Valve Type Ill 

Size2½-3-Figure 1911-14311 & 1911Y-14311Y 
Size 2½-3 - Figure 11511-12011 & 11511Y-12011Y 
Size 2½-3 - Figure 12511-14411 & 12511Y-14411Y 

Illustration No. 3 

ValveTypeV 

Size 10-28-Figure 1911-14311 & 1911Y-14311Y 
Size 10- 24- Figure 11511-12011 & 11511Y-12011Y 
Size 10-24- Figure 12511-14411 & 12511Y-14411Y 

Illustration No. 5 
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Service e Problems 

-

-

Packing Chamber Leak: 
When moisture appears or actual dripping occurs 
at the packing chamber around the stem or gland 
(that cannot be eliminated by tightening the gland 
bolt nuts), the following points should be con
sidered: 
1. Gland travel has been fully taken up. Repack 
with new packing. 
2. Packing may have become hard and no longer 
compresses to fill the chamber. Replace packing. 
3. Wrong packing is being used. See packing rec
ommendations below. 
4. Stem may be grooved, worn, scored, or bent. 
Stem should be replaced and new packing used. 
5. The splits in the packing rings have not been 
staggered around the stem. 
6. The packing gland may be binding against the 
packing chamber or stem and does not compress 
the packing properly. Make certain that the gland 
barrel fits into the packing chamber and is tighten
ed down evenly. 
7. Also, remember that when packing is compress
ed most of the gland force is exerted on the upper 
rings in the packing chamber. After a time the force 
is transmitted to the lower rings and then gland 
bolts should be retightened. It may take two or 
three very short turns of the gland bolts to firmly 
seat the packing. 
8. If the valve is normally open, packing leakage 
can be stopped by backseating the valve. By taking 
the pressure off the packing, lightening the pack
ing gland nuts will be more effective. 

Packing Recommendations 
John Crane Style 187-IX die formed packing is 
used for the upper and lower rings on all standard 
Rockwell Equiwedge gate valves with the excep
tion of Class 2500 and 4500 valves where it is used 
for all rings. John Crane 6DCR packing is used for 
the middle rings. The designation 187-IX indicates 
molded rings of graphited asbestos with an asbes
tos yarn braided jacket reinforced with inconel wire. 

Torques for Bonnet Retainer Fasteners 
Bolt Dia. Inches ½ '¥,s % 
Torque Foot Pounds 45 68 90 
Torque Newton/Meters 60 90 120 

Bolt Dia. Mllllmeters 10 12 

To ue Newton/Meters 30 50 
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The 6DCR packing is composed of molded rings of 
graphited asbestos with a Neoprene cement binder. 
Both types are treated with a thin coat of parafin to 
prevent water absorption. In addition, both types of 
rings have finely dispersed powdered zinc in the 
packing to act as a sacrificial material for galvanic 
corrosion to prevent stem pitting. All the rings are 
split and can be installed without disassembly of 
the valve. 
The valve stem, gland barrel and packing chamber 
should be thoroughly cleaned before installation of 
new packing to insure the best possible seal. Install 
each packing ring separately and push each one 
down to the bottom of the chamber. A brass rod 6" 
to 10" (150mm to 250mm) long is a good tool to 
tamp the packing in place. Make certain the lap 
joint on each succeeding ring of packing is placed 
90° to 120° from the last one inserted so the laps 
are staggered. The chamber will be filled before the 
last ring is placed in the chamber. Now the gland 
can be engaged and the gland bolts tightened. This 
should make room for additional packing rings. Be 
sure that the last ring inserted is type 187-IX. Also, 
make sure that the gland barrel enters the chamber. 

Pressure-Seal Leak 
A torque wrench should be used to tighten the 
bonnet retainer studs or cap screws which supplies 
the preload to the pressure seal gasket. When the 
valve was built in the factory these fasteners were 
tightened while the valve contained test pressure. 
In the field the following procedure is recom
mended: 
1. Guard against leakage by having the bonnet re
tainer fasteners tight at all times. 
2. If the valve is disassembled for any reason, the 
bonnet retainer fasteners should be tightened to 
the torque shown below with line pressure in the 
valve. (See charts below.) 

¾ 'le 1¼ 1¼ 1¾ 1½ 

150 240 370 585 750 1020 1200 

205 325 500 795 1020 1385 1630 

14 16 20 24 30 36 42 

80 120 240 400 880 1360 2410 I 



Service 
Problems (cont.) 

3. In addition, these torques should be used on 
other fasteners in assembly of the valve. It must be 
remembered that the fasteners should be well lu
bricated to attain the proper preload with these fig
ures. Should the leak fail to stop after tightening:it 
can be concluded that there is an imperfect pres
sure seal and that the valve will have to be opened 
to be examined. (Note: Regardless of the cause of 
failure, disassembled pressure seal valves should 
always be reassembled with a new pressure seal 
gasket. These are available from stock.) Such a leak 
may result from any of the following causes: 

1. Incomplete Seal Between Bonnet and Gasket
An incomplete seal around the gasket seating 
surface may be caused by foreign material, cor
rosion or erosion on the sealing angle. Rockwell 
pressure seal gaskets are designed with a blunt 
tower end to minimize accidental or handling 
damage. However, since the gaskets are made of 
very soft tow carbon steel with a soft malleable 
coating they should be handled carefully. 
2. Incomplete Seal Between Body Bore and 
Gasket-An incomplete seal at the body bore and 
gasket O.D. may be caused by surface imperfec
tions in the body wall due to corrosion or erosion; 
an out of round condition of the bore; or defects 
in the metal at the sealing surface, such as sur
face nicks and cuts or discontinuities in the met
al. Such defects may represent a deeper flaw in 
the cast metal that actually bypasses the pres
sure seal gasket. 
When a gasket is removed, examine the seating 
surfaces very carefully. Look for lack of contact 
rather than the vertical score marks caused by 
pulling the gasket out of the bore. In use, a pres
sure seal gasket is deformed on the angular sur
face and the O.D., and is actually mashed into a 
sealing position. In removal, further deformation 
takes place in the form of score marks on the 
O.D. This will be cause enough to replace the 
gasket. 

4.7.4-70 

Gate and Seat Leakage 
A leak existing at the seat and gate of a properly 
closed valve might be indicated by one of the fol
lowing: a definite pressure loss in the high pressure 
side of the valve; continued flow through an inspec
tion drain on the low pressure side; or, In hot lines, 
a downstream pipe that remains hot beyond the 
usual length of time and conductivity range. 
First, try opening the valve slightly to flush any for
eign material from the seating surfaces and then 
fully close the valve. If this doesn't stop the leakage, 
then one or more of the following may be the cause: 
1. Foreign material has been imbedded into the 
seating surfaces preventing a seal. 
2. Foreign material has scratched or cut the seating 
surface. 
3. An obstruction such as a toot or other foreign 
material has been lodged across or between the 
seats and preventing the gate from closing. 
4. The valve seat has been steam or water cut by 
not fully closing the valve during a previous 
operation. 
If the valve cannot be isolated and repaired as soon 
as possible, schedule the work to be done at the 
next outage. 

Body or Bonnet Wall Leak 
This is a leak through the pressure containing parts 
of the valve. A leak occurring through the bonnet 
should be readily detectable because of the lack of 
insulation. On the body, because of the heavy insu
lation, a small leak may go unnoticed for a time on 
a hot line because the piping evaporates the 
leakage. 

Lubrication 
In order to obtain long service life and maximum 
reliability, valves require periodic lubrication of the 
bearings and stem threads the same as for any ma
chinery with rotating parts. 
All handwheet actuated Rockwell Equiwedge gate 
valves are equipped with tow friction bearings, nee
dle bearings in the smaller sizes and tapered roller 
bearings in the larger sizes. These valves have a 
lube fitting for convenient relubrication. Both the 
stem threads and the bearings can be relubed 
through this fitting. In addition, it is advisable to 
clean the stem first while in the open position and 
apply fresh grease to the threads, then repeat while 
in the closed position. 
For valves that are operated infrequently, relubrica
tion at least once a year is recommended. The 
recommended lubricant for both bearings and 
stem threads is Rycon EP 2, manufactured by the 
American Oil Company. This is an extreme pres
sure, temperature lubricant of high quality. Use of 
other lubricants should be avoided. 
For valves that are operated frequently, the lubri
cant should be replenished at both the bearings 
and stem threads every three months or at shorter 
intervals depending on the severity of the service. 
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Repair e Procedures 

-

-

Valve Body Repairs 
Body Bore Gasket Seal Area Repair 
Rockwell Class 600 Equiwedge gate valves have 
the seal area for the pressure seal just below the 
top of the body bore. The seal surface is inlayed 
with 18-8 stainless steel on all valves size 16 and 
larger. Repairs of defects found in this area may be 
made as indicated below. 
Rockwell Class 900, 1500, and 2500 Equiwedge 
gate valves have the seal area just below the gasket 
retainer groove. The seal surface is inlayed with 
18-8 stainless steel on all valves in these pressure 
classes. 
To make a reliable pressure-tight seal, this area, 
whether inlayed or not, must be smooth, round, 
and without any appreciable taper. Upon normal 
disassembly of the valve the gasket has a heavy 
press fit against this bore and will leave some verti
cal score marks when withdrawn. These marks can 
be removed by applying emery cloth to the surface 
by hand. If there is any doubt about the resultant 
surface, a portable hone should be used to refinish 
the bore. This same tool can be used to remove 
score marks up to .01 0" (.25mm) in depth. If the 
score mark is greater than .010" (.25mm) or if some 
other type of defect is revealed by inspection, weld
ing will be required for repair. 
When it is necessary to repair the seal area by 
welding, note the following: 
1. Place a round piece of sheet metal into the bore 
down to the shoulder above the guide grooves and 
tape in place. This will protect the guide surfaces 
and seats from weld spatter and other debris. 

Table 1 
Welding Rod Recommendations 

Material To Be Welded 

Carbon Steel 
1. ASTM-A216-Grade WCB 
2. ASTM-A 105-Grade II 

Carbon-Molybdenum Steel 
1. ASTM-A217-Grade we, 

Chromium-Molybdenum Steel 
1. ASTM-A217-Grade WC6 
2. ASTM-A182-Grade F11 

Chromium-Molybdenum Steel 
1. ASTM-A217-Grade WC9 
2. ASTM-A182-Grade F22 

18-8 Mo Stainless Steel 
1. ASTM-A351-Grade CF8M 

2. AISI-Type316 

2. Using a small hand grinder, grind out the defect 
to clean, sound metal. 
3. When the defect is removed, use a small blunt 
edged chisel to displace the metal around the de
fect edges inward toward the bore center. The dis
placed metal around the edge of the defect will 
counteract the effects of any undercut made by 
welding. 
4. Weld using a small TIG torch and bare wire filler 
metal that matches the body or inlay material. Pre
heat is required only when welding on low alloy 
steels of the WC6, WC9, and CS types. No preheat 
is necessary when welding carbon steel or the 18-8 
inlay. The preheat temperature for the low alloy 
steels is 300 F min. - 400 F max. (150 C-205 C). 
5. Lay the weld in thin, even layers, cleaning each 
layer before proceeding to the next. The last layer 
of weld should blend in with the base metal upset 
around the edge of the defect so that no weld un
der-cut will be present when the bore is finished. 
The weld metal should be about 1/1e" (2mm) above 
the original surface. Thermal stress relieving is not 
recommended. 
6. With a hand grinder carefully grind the weld to 
within .010" (.25mm) of the finished bore. A simple 
template cut from sheet metal having the same arc 
as .the body bore diameter and a straight edge can 
be used to check the grinding operation. Final fin
ishing can be done with a portable Sunnen hone. 
7. Clean the body of all dirt, chips, spatter, and 
grinding dust and remove the sheet metal protector. 
A new pressure seal gasket should be used upon 
reassembly. 

Rod Recommendation I 

AWS Class* I 
AWS5.1 

E7018 

AWS5.5 
E7018-A1 

AWSS.5 

E8018-82 

AWSS.5 

E9018-83 

AWSS.4 
E316-15 

or 
E316-16 

"Weld metal de os,t chemist an P ry d procedures should conform to the requirements of Section IX of the Boller Code. See table 2. 

4.7.4-71 



Repair 
Procedures (cont.) 

Table2 Classification of Weld-Deposit Material - in inches (mm) 
p 

Material Covered Type of Weld Deposit Analysis 
No. Weld Chro- Molyb- Nickel Manga- Silicon Deposit miurn denum nese 
P-1 Carbon steels such as: 

A216, Grades WCA carbon 
andWCB; steel - - - 1.60 0.50-

A352, Grades LCB; (40.6) 1.00 
A27, all grades max (13-25) 
A216, Grade WCC 
A356, Grade 1 
A486, C!ass 70 

P-3 Steels with less than ¾ 
percent chromium and 
total alloy less than 2 
percent such as: 
A217, Grade WC1: carbon- 0.50 0.40- - 1.25 0.50 
A351, Grade LC1 molyb- (12.7) 0.65 (31.8) (12.7) 
A356, Grade 2 denum max (10-17) max• max• 
A356, Grade 5 

P-4 Steels with chromium¾ 
to 2 percent and alloy 
steels with total alloy 
less than 2¾ percent 
such as: 
A217, Grades WC4, chro-
WC5,andWC6 mium- 0.50- 0.40- - 1.00 1.00 

A356, Grades 6 and 8 molyb- 2.00 0.65 (25.4) (25.4) 
A389, Grades C23 and denum (13-51) (10-17) max max 
C24 (1½ to2 

A487, Class 9N percent 
chromium) 

P-5 Total alloy content less 
than 10 percent such as: 

A217, Grades WC9, chro-
CS, and C12 mium- 2.0- 0.4- - 1.00 2.00 

A356, Grade 10 molyb- 10.0 1.5 (25.4) (50.8) 
A487, Class8N denum (51- (10-38) max max 

(2 to 10 254) 
percent) 

P-8 High-alloy steel, austen- chro- AISI Types 302, 304, 308, 309, 316, 
itic, such as: mium- 317,318,347, and 309Cb 
A351, Grades CF-3, nickel 
CF-3A, CF-3M, CF-8, weld 
CF-SA, CF-SM, CF-SC, metals 
CH-8, CH-10, CH-20, having 
and CF-10MC more than 

1 percent 
ferrite 

A744, Grades CF-3, 
CF-3M, CF-8, CF-SM, 
CF-SC 
A351, Grades CK-20, chro- AISI Types 310, 310Gb, 310Mo, and 
HK-30, HK-40, HT-30, mium 330 
and CN-7M nickel-
A744, Grade CN-7M weld 

metal fully 
austenitic 

Electrode Coatings 

F-1 F-2• F-3• F-4• 
XX20 XX12 XX10 XX15 
XX24 XX13 XX11 XX16 
XX27 XX14 XX18 
XX28 

F-5 
XX15 
XX16 

F-5 
XX15 
XX16 

• Performance qualification of a welder under any F number up to and including F-4 shall quality a welder for all lower numbers. 
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Repair 
Procedures (cont.) 

Body Wall Repairs 
There are six basic steps in repairing a casting de
fect: (1) grind out the defect to sound metal, (2) 
preheat the area to be welded (only WC6, WC9, 
and CS castings require preheat to 300 F (150 C) 
min. and 400 F (205 C) max.), (3) weld, (4) grind the 
surface of the weld to surrounding contour, (5) 
stress relieve, and (6) perform non-destructive test 
of the weld repair. Non-destructive test might entail 
radiography, magnetic particle examination, liquid 
penetrant test, or visual examination of the repair 
surface with the aid of a power glass. 
Castings that have been in water service may con
tain water in the defect so heating on one side to 
drive out the water is advisable. By finding the en
trance and exit of a leak, the casting can be repair
ed by plugging both sides. 
Locally heating a casting for preheat and postheat 
requirements might distort the part and do irrepa
rable harm. A decision should be made at the start 
on what course to take. Stress relieving on small 
weld repairs may cause more dimensional harm 
than the metallurgical gain. 
Welding rods should match the casting chemistry. 
See tables No. 1 & 2 for Welding Rod Recom
mendations. 

Body Guide Repairs 
The body guide grooves guide the gate through 
about 95% of the vaive stroke and allow only 5% of 
the valve stroke to thrust against the seating sur
faces. It is important that the side faces of the 
groove be smooth and free of gouges and burrs. A 
flat file can be used to remove any burrs and raised 
edges. 

Valve Gate on Lapping Plate 

Illustration No. 6A 
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Seat Repairs 
The seats in a gate valve may require repair when 
the seating surfaces allow fluid to pass. This may 
be due to erosion of the surfaces caused by not 
closing the valve tightly or seating on foreign ma
terial. Verification of such conditions may be ob
tained by a seat blueing test or by close visual 
examination. 
To correct these conditions seat refinishing will be 
necessary. A Dexter gate valve refinishing fixture 
will speed up repairs. See Appendix 8 for a discus
sion on use of the Dexter equipment. 

Gate Repairs 
Gate repairs to the seating surface can be done on 
a flat cast iron lapping plate. The lapping plate 
should be large enough so that the seating surface 
contacts the full diameter with sufficient additional 
surface allowing the gate to be pushed at least ½i of 
its diameter in any direction. Clover compound "A", 
Norton 320 mixed with olive or sperm oil, or for 
rough lapping, Carborundum H20 may be used. 
See illustration No. 6A. 
Gate guide repairs can be done by rubbing the sur
face with a square steel block wrapped with emery 
cloth. 



Repair 
Procedures ( cont.) 

Bonnet Repairs 
The valve bonnet provides several functions as fol
lows: closure of the pressure vessel, a packing 
chamber to seal the stem, a backseat area sealed 
with the stem so the valve can be repacked under 
pressure, and a sealing arrangement to prevent 
leakage to the atmosphere. 
Rockwell Equiwedge gate valves have a number of 
different angles machined on the bonnet to accom
modate the pressure seal gasket. These angles are 
shown in illustration No. 68. 
If the gasket sealing surface of the bonnet has been 
damaged by corrosion, erosion or careless han
dling, this surface can be machined in a lathe. 
Chuck the bonnet, indicate true the large diameter 
and the bottom face before cutting the angle. The 
angle should be generated using a high speed or 
carbide cutting tool. Remove as little stock as pos
sible to clean up. The surface finish should be held 
to 63 micro inch (1.6 micrometer) or better. 

Pressure Seal Bonnet Angles 

Class&OO Class900 
Class Class 
1500 2500 

A I 250 +0.50 
-0.0° 

350 +0.5o 
-0.00 

350 +0.50 
-0.00 

450 +-0.so 
-0.00 

Illustration No. 68 
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Backseat 
The backseating surface is inlayed with hardfacing. 
Any machining on this surface must be done with 
carbide tools. The included angle of the backseat 
is 60° and the tolerance on the half angle is ± 0.25°. 
The surface finish should be held to 63 micro inch 
(1.6 micrometer) or better. Machining of this sur
face can be done in the same setup as machining 
the pressure seal angle. Once again the angle 
should be generated using a carbide cutting tool. 

Porosity in Bonnet 
In most gate valve sizes and pressure classes, the 
bonnet is made from a steel casting. Steel castings 
are subject to various types of defects such as 
shrinkage or porosity. Weld repair any defect in the 
bonnet wall the same as a body. If extensive repairs 
are required, remachining of the packing chamber, 
backseat, and pressure seal angle may be required 
because of distortion of these surfaces. 

Stem Repairs 
The basic function of a valve stem is to actuate the 
valve open or closed. Because it penetrates a pres
sure boundry, it must provide a diameter for the 
packing to seal leakage to the atmosphere and pro
vide a seal in the fully open or backseated position 
so that packing may be replaced under pressure. 
Stems are made of high quality martensitic stain
less steel or other stainless alloy and hardened to 
withstand the high stresses. Welding is not recom
mended. Only cosmetic repairs to the packing di
ameter and machining of the backseat should be 
attempted. The angle on the backseat of the stem 
is 28° - 0.50° + 0.25°. First contact is made at the 
top of the conical surface. Valve stems must be 
concentric and free from score marks on the pack
ing diameter and backseat area to perform the 
functions listed above. When a stem is bent or 
deeply scored on the packing diameter, it should 
be replaced. 

Field Repair Equipment 
Available from the Rockwell plant at Raleigh. North 
Carolina are some basic tools for repairing valves 
in the field. This equipment was developed for cus
tomer use on a rental basis. Contact your local 
Rockwell sales representative for more information. 
A partial list of this equipment follows: 
1. Four sizes of Dexter seat refinishing machines 
complete with refinishing plates for valve sizes 2% 
thru 28. (See Appendix 8) 
2. Two sizes of portable boring machines capable 
of reboring the pressure seal area in body on valves 
size 10 and larger. (See Appendix 8) 

-
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Disassembly Procedure 
for Equiwedge Gate Valves 

Introduction 
Step-by-step disassembly procedures are describ
ed below for all types of Rockwell Equiwedge pres
sure seal gate valves, including those with manual 
and motor actuators. It Is Important that the follow
ing instructions be read and understood before any 
specific disassembly work is attempted. 
First determine the problem area. Maintenance 
problems can be divided into three major areas, 
and the area involved will affect the disassembly 
procedure. These areas, in general, are: 
Area 1 - The handwheel, or a manual or electric 
motor actuator. 
Area 2 - The yoke assembly including the yoke, 
yoke bushing, and bearings. 
Area 3 - The valve internals including the bonnet, 
body, pressure seal gasket, stem, gate, and seats. 
If the problem is in Area 1, usually a manual or 
electric actuator will be involved and not a hand
wheel; see Appendix A. 

CAUTION 

If the problem is in Area 2, it will be necessary to re
move the valve actuator only if the valve is hand
wheel actuated or has a torque-only manual or 
electric actuator. See procedure on pages 24 and 
25 and select the proper one. 
If the problem is in Area 3, two methods are avail
able. In method 1 the yoke and actuator assembly 
may be removed from the valve body as a unit. This 
saves time, but requires adequate clearance. In 
method 2 the actuator and yoke are removed 
separately. 
If problems are suspected to exist in any combina
tion of Area 1, 2 or 3, then each of the respective 
procedures must be followed. 

AS A GENERAL REMINDER, MAKE SURE All THE PRESSURE IS RELIEVED, BOTH UP
STREAM AND DOWNSTREAM, BEFORE DISASSEMBLY WORK IS STARTED. Exceptions to this 
rule are noted below. 

1. For service In Area 1 
If pressure is to oe maintained in the valve, backseat to full open position. The actuator, both manual 
or electrical, torque-only and torque and thrust types, may be removed. The blowout force on the 
stem due to pressure in the line will keep the stem on the backseat. 

2. For service In Area 2 
If pressure is to be maintained in the valve, the yoke may be removed on Types Ill, IV, and V. The 
blowout force on the stem due to pressure in the line will keep the stem on the backseat. UNDER 
NO CIRCUMSTANCES SHOULD THE YOKE BE REMOVED ON TYPES I AND 11 WHILE UNDER 
PRESSURE. 

3. For service in Area 3 
Close the valve fully and then open 1/e"(3mm). SERVICE AREA 3 WITHOUT PRESSURE IN LINE. 
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Disassembly Procedure 
of Bonnet Types Area 3 

Type I, Size 2½ -
3 Class 600, Fig
ure Numbers 
1611, 1611Y, 
1711, or 1711Y 
Equiwedge 
Gate Valves 

Step-by-step disassembly instructions are describ
ed below for each of the five basic bonnet types. All 
of the following bonnet disassembly instructions 
are arranged in accordance with the general com
ments on page 12. Study these pages carefully · 
before beginning. As disassembly progresses, 
place match marks on parts so that the same orien
tation can be maintained when reassembled. 

Refer to illustration 7. 
1. With the valve in the partially open position 
loosen, the gland bolt nuts and tap the gland (this 
should relieve any pressure trapped in the valve). 
2. Carefully loosen the yoke hex socket head cap 
screws. In case any trapped pressure remains in 
valve after step 1, it will now be relieved. Remove 
the yoke cap screws. 
3. Loosen the bonnet hex socket head cap screws. 
4. Remove the gland bolt nuts. 
5. Rotate the bonnet retainer counter clockwise on 
the central bonnet thread. Close the valve, which 
when the gate contacts the seat, will raise the yoke 
about½" (13mm). Pry up the gasket retainer and 
place three¾" (10mm) shims between the gasket 
retainer and the body at equal intervals. Now tight
en the bonnet retainer cap screws in a star pattern 
to jack the pressure seal gasket out of the body. Be 

Valve Type I 

Illustration No. 7 
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careful not to cock the bonnet. This step may have 
to be repeated with thicker shims to finally break 
the gasket loose. See the note below. 
6. Once the bonnet is loose, the yoke can be re
moved by turning the handwheel to close the valve. 
When the threads of the yoke bushing disengage, 
lift the yoke assembly over the stem and set on a 
clean plywood board or bed of clean rags. 
7. The stem, bonnet, and gate assembly can now 
be removed, but be careful to either clamp the gate 
halves or hold them securely while withdrawing 
parts. See illustration No. 17 page 23. This is nec
essary because when the gate halves are disen
gaged from the guide grooves in the body, they 
can fall off the stem. Place the assembly on a bed 
of rags. 
Note: These instructions have been sequenced for 
a valve in a horizontal pipeline with the stem in the 
vertical, up position. With a different stem orienta
tion, the steps may have to be slightly modified. For 
example, in step 5 if the valves were in a horizontal 
pipe with the stem down when the gasket came 
free, all the parts would fall; so at least two of the 
yoke cap screws should be engaged into the body 
(at least three threads) to prevent this lack of con
trol. This precaution should also be observed for 
other stem orientations. 

-
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Disassembly Procedure e of Bonnet Types Area 3 (cont.) 

-

-

Type II Sizes 4 -
28 Class 600, 
Figure Numbers 
1611, 1611V, 
1711 or 1711V 
Equlwedge 
Gate Valves 

See illustrations 8 and 9. 
1. With the valve in a partially open position remove 
the handwheel. The handwheel nut is locked in 
position with a small nylock set screw. This set 
screw must be loosened first before attempting to 
remove the handwheel nut. The handwheel is key
ed to the yoke bushing. Remove the handwheel 
nut, handwheel and key and set aside. 
2. Loosen the gland bolt nuts and tap the gland 
loose from the packing chamber. This should re
lieve any pressure that may be trapped in the valve. 
3. Carefully loosen the yoke cap screws or hex 
nuts. In case any trapped pressure remains in the 
valve after step 2, it will not be relieved. Remove all 
yoke cap screws or hex nuts. 
4. Remove the gland bolt nuts. 
5. Loosen the bonnet hex nuts about 1/s" (10mm) to 
½" (13mm). 
6. Close the valve, which when the gate contacts 
the seat, will raise the yoke. Place three or four 
shims 3/s'' (10mm) to ½" (13mm) thick equally 
spaced between the yoke flange and the body. 
Now tighten the bonnet retainer hex nuts in a star 
pattern to jack the gasket out of the body. Be care
ful not to cock the bonnet. This step may have to 
be repeated with thicker shims to finally break the 
gasket loose. See Note this page. 
7. Once the bonnet is loose the yoke can be re
moved. Remove the bonnet retainer hex nuts. Sling 
the yoke through the windows leaving space to 
turn the yoke bushing and take up slack in a chain 
hoist. With a strap wrench around the top of the 

Illustration No. 8 
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yoke bushing, close the valve, thereby raising the 
yoke. Keep a slight tension on the chain hoist so 
that the yoke bushing and stem threads are not 
damaged. Also. the pull point must be in line with 
the stem. Raise the yoke in this manner until the 
threads are disengaged, then lift away the yoke as
sembly. Set the yoke on a clean plywood board or 
bed of rags. 
8. Valves with stems 1.62" (41.1mm) to 2" (50.8mm) 
in diameter are threaded on the top end to accept a 
½" -13 (M12 x 1.75) eye bolt and those 2" (50.8mm) 
in diameter or over to accept a¾" - 10 (M20 x 2.5) 
eye bolt. Screw the eye bolt into the stem and at
tach a chain hoist. Lift the stem, bonnet, and gate 
out of the valve but be careful to clamp the gate 
halves securely while withdrawing the parts (see 
illustration No. 17 page 23). This is necessary be
cause when the gate halves are disengaged from 
the body guide grooves, the halves and spacer ring 
can fall off the stem. Place the assembly on a bed 
of rags.· 
Note: These instructions have been sequenced for 
valve in a horizontal pipeline with the stem in the 
vertical, up position. With a different stem orienta
tion, the steps may have to be slightly modified. For 
example, in step 3, if the valve were in a horizontal 
pipeline with tt,e s!~m down, when the gasket 
breaks free in step 6, all the parts would fall; so, at 
least two of the yoke cap screws or hex nuts need 
to be partially engaged into/onto the body studs to 
prevent this. This precaution should also be ob
served for other stem orientations. 

Valve Type 
11B 



Disassembly Procedure 
of Bonnet Types Area 3 (cont.) 

type Ill, Sizes 
2½" -3, Classes 
900, 1500, 2500-
Figure Numbers 
1911, 1911Y, 
11511, 11511Y, 
12511, 12511V, 
12011, 12011V, 
14311, 14311Y, 
14411, or 14411Y 

See illustration No. 10. 
1. With the valve in a partially open position, loosen 
the gland nuts and tap the gland to loosen engage
ment of the gland barrel with the packing chamber. 
This should relieve any pressure that may be trap-. 
ped in the valve. 
2. Loosen and remove the hex socket head cap 
screws fastening the yoke to the body. Close the 
valve and raise the yoke assembly off the body. 
Continue to close the valve until the stem threads 
are disengaged from the yoke bushing. Lift the 
yoke assembly over the stem and set it on a clean 
plywood board or a bed of rags. 
3. Remove the gland nuts and gland and set the 
parts aside. 
4. Loosen the hex socket head cap screws on the 
bonnet retainer. Unscrew the bonnet retainer from 
the bonnet and set aside. 
5. Using a brass rod and hammer, drive the bonnet 
down into the body far enough to expose the gas
ket retainer segmented rings. Now drive the gasket 
retainer down to gain clearance for removal. The 
gasket retainer ring is split in three or four pieces; 
the shortest must be removed from the groove first, 
then ttie other two or three. 
6. Place the bonnet retainer on top of the body and 
lift the stem-bonnet assembly up through the gas
ket and spacer ring. Screw the bonnet retainer onto 

Valve Type Ill 

Illustration No. 10 
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the bonnet until it is snug against the body. Tighten 
the bonnet retainer hex socket head cap screws in 
a star pattern against the body to jack out the gas
ket. Be careful not to cock the bonnet. This step 
may have to be repeated by loosening the hex 
socket head cap screws and by screwing the bon
net retainer down on the bonnet threads to a new 
position and then tightening the cap screws against 
the body until the gasket breaks free. See the note 
below. 
7. The stem, bonnet, and gate assembly can now 
be removed but be careful to either clamp the gate 
halves together or hold them securely while with
drawing parts (see illustration No. 17, page 23). 
This is necessary because when the gate halves 
are disengaged from the guide grooves in the 
body, they can fall off the stem. Place the assembly 
on a bed of rags. 
Note: These instructions have been sequenced for 
a valve in a horizontal pipeline with the stem in the 
vertical, up position. With a different stem orienta
tion the steps will have to be slightly modified. For 
example, in step 6, if the valve were in a horizontal 
pipeline with the stem down when the gasket 
comes free, all parts would fall; some provision 
must be made to support the stem-bonnet assem
bly when the gasket breaks loose. 

-
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Disassembly Procedure 
of Bonnet Types Area 3 (cont.) 

'Types IV & V, Sizes 
4"-24, Classes 900, 
1500, 2500-
Figure numbers 
1911, 1911V, 11511, 
11511V, 12511, 
12511V, 14311, 
14311V, 12011, 
12011V, 14411 or 
14411V. 

See illustrations No. 11 and 12. 
1. With the valve in a partially open position, loosen 
the gland nuts and tap the gland to loosen engage
ment of the gland barrel with the packing chamber. 
This should relieve any pressure that may be trap
ped in the valve. 
2. The handwheel nut is locked in position with a 
small nylock set screw. Loosen the set screw then 
remove the handwheel nut. The handwheel is key
ed to the yoke bushing so remove the handwheel 
and key and set them aside. 
3. Loosen and remove the yoke cap screws or yoke 
lock ring bolts. If the valve is equipped with a yoke 
lock ring, it will be necessary to pry it off by using a 
cold chisel, tapping it into one of the splits to dis
engage the clamp rings. 
4. Sling the yoke through opposite windows leav
ing space to turn the yoke bushing and take up 
slack in the chain hoist. With a strap wrench 
around the top of the yoke bushing, turn the valve 
to close. When the gates contact the seats, the 
yoke will rise. Continue turning until the yoke 
bushing threads are disengaged from the stem. 
Carefully lift the yoke over the stem and set aside 
on a plywood board or a bed of rags. 
5. Remove the gland bolts and gland. Loosen and 
remove the bonnet retainer nuts and lift off the 
bonnet retainer. Set the parts aside. 
6. Place an eyebolt in the threaded end of the stem. 
With a chain hoist mounted in line with the stem 
and fastened to the eyebolt, pull the stem firmly 
against the backseat. With clean rags and a vac
uum, clean the top of the valve and exposed sur
faces of the bonnet and gasket retainer segments. 

Valve 'Type IV 
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7. Slack off the chain hoist and with a brass bar and 
hammer, and drive the bonnet down so that the 
gasket retainer segments are fully exposed. 
8. Using the same tools, drive the gasket retainer 
segments down to the bottom of the groove (about 
1/,e' [2mm]) in the body. 
9. Remove the gasket retainer segments and set 
them aside. 
10. Place the bonnet retainer back on the body and 
with a chain hoist and lift the stem and bonnet so 
that the bonnet contacts the gasket. Screw nuts 
onto the bonnet studs and tighten in a star pattern 
to jack out the gasket. Be careful not to cock the 
bonnet. 
Note: The stem should not be used to remove the 
pressure seal gasket. 
11. When the bonnet assembly breaks loose, use a 
chain hoist to lift the assembly from the valve body, 
but be careful to clamp the gate halves securely 
before fully withdrawing the parts (see illustration 
No. 17). This is necessary because when the gate 
halves are disengaged from the body guide 
grooves, the gate halves and spacer ring can fall 
off the stem. Place the assembly on a bed of rags. 
Note: These instructions have been sequenced for 
a valve in a horizontal pipeline with the stem in the 
vertical, up position. With a different stem orienta
tion the steps will have to be slightly modified. For 
example, in step 6, if the valve was in a horizontal 
pipeline with the stem down when the gasket 
comes free, all the parts would fall; some provision 
must be made to support the stem-bonnet assem
bly when the gasket breaks loose. 

ValvelypeV 
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Reassembly Procedures 
for Equiwedge Gate Valves 

Introduction 
The reassembly procedures in this manual are not 
as detailed as the disassembly procedures since, in 
most cases, just the reverse procedure is used. 
However, step-by-step instructions are provided 
for each of the five bonnet types. In addition, the 
following general points should be considered: 
1. The most important consideration in the reas
sembly of pressure seal valves is cleanliness. All 
flaky rust and dirt should be removed from all parts 
with a wire brush and emery cloth. Oil and grease 
should be removed with a suitable solvent to pre
vent any foreign material from collecting on the 
sealing and seating surfaces. 
2. All threaded parts should be relubricated, such 
as cap screws, nuts, studs, and bonnet retainer 
threads, with a product such as "Never-Seez". The 
stem threads should be washed with solvent, dried, 
and a new application of high temperature EP (ex
treme pressure) grease applied to the threads. See 
page 7 for recommendations. 

Stem-Gat~Spacer Ring Assembly 

GATE HALF 

Illustration No. 13A 
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3. An important feature of Rockwell Equiwedge 
gate valves is the two piece gate with a spacer ring 
between the two halves, illustrated in figure 13A. 
This spacer can be increased in thickness to com
pensate for material removed from the seats and 
gates by normal or extensive refinishing of these 
surfaces. This is a unique design feature. For every 
.005" (.13mm) (total) that is removed from the seat
ing surfaces, the gate seats lower in the body ap
proximately 0.032"(.81mm). This amount of metal 
removal will not require any adjustment to the gate 
spacer ring thickness. 
But, for example, if 0.050" (1.27mm) were removed 
from the combined seating surfaces, the gate will 
seat 0.312" (7.92mm) lower in the body and this 
wear can be compensated for by making a new 
spacer ring. In addition. the guide rails on each 
gate half will require grinding by half the amount 
added to the spacer ring to restore an adequate 
amount of clearance. The gate spacer ring material 
is stainless steel type 410 heat treated to 26 to 32 RC. 

-tt--------------STEM 

GATE HALF 

-
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Exploded 
View 

Part Names tor 
Exploded View of 
Typical Rockwell 
Equiwedge Gate Valves 

1. Body 
2. Test Nipple 
3. Seat Ring 
4. Gate 
5. Gate Spacer Ring 
6.Stem 
7. Hex Nut 
8. Yoke Lock Ring 
9. Stud 

10. Bonnet 
11. Pressure Seal 

Gasket 
12. Spacer Ring 
13. Segmental Retain

ing Ring 
14. Cap Screws 
15. Bonnet Retainer 

Ring 
16. Junk Ring 
17. Gland Stud 
18. Packing 
19. Gland 
20. Gland Bushing 
21. Gland Nuts 
22. Yoke 
23. Grease Seal 
24. Bearing 
25. Key 
26. Yoke Bushing 
27. Bearing 
28. Preload Shim Kit 
29. Bearing Retainer 
30. Grease Seal 
31. Cap Screws 
32. Handwheel 
33. Handwheel Locknut 
34. Set Screw 

Typical Exploded View of Rockwell Equiwedge Gate Valve 
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Reassembly 
Instructions 

The yoke bushing threads should be cleaned in the 
same manner as the other threaded parts and re
greased. The same lubricant should be used to re

grease the yoke bushing bearings through the lube 
fitting. See page 7 for lubricant recommendations. 
Follow these guidelines: 
1. Replace the stem packing. 
2. Replace the pressure seal gasket with a new 
gasket. 
3. Observe all match marks assigned during dis
assembly so that part orientation is maintained. 
4. Reassemble stud nuts and cap screws using a 
torque wrench. See page 6 for recommended 
torque values. 
5. When reassembling the bearings in the yoke as
sembly, use the following procedure to obtain the 
proper clearance or preload. 

Handwheel Actuated Valves 
1. Rockwell Equiwedge gate valves with stems 1 ¼" 
(47.6mm) diameter and smaller are equipped with 

needle bearings. See illustration No. 14. One bear
ing set is placed below the yoke bushing collar and 
one set above. All parts are retained by a screwed-

Yoke Assembly 
With Needle Bearings 

lllustraUon No. 14 

Yoke Assembly 
With Taper Roller Bearings 

Illustration No. 15 
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in bearing retainer. This bearing retainer has span

ner wrench holes on the top face for adjustment 
and is locked in place with a nylock set screw on 
the side of the yoke near the top. 
2. The needle bearings should not have a preload. 
Rather, a slight amount of clearance is recom
mended. Tighten down the bearing retainer using 
a spanner wrench until the bearing retainer is snug, 

then back it off 15 to 20 degrees. This is equal to 
0.004" to 0.005" (.10mm to .13mm) clearance. 
3. Tighten the set screw and relube through the 
lube fitting. 
4. On valves with stem diameters 2" (50.8mm) and 
greater, the yoke assembly is equipped with taper
ed roller bearings. One bearing set is placed below 
the yoke bushing collar and one set is placed 
above this collar. All parts are retained by a bolted
on bearing retainer. 
5. Tapered roller bearings do require a preload. See 
illustration No. 15. Preloading is accomplished by 
using a shim kit. If the bearings are not to be re
placed, use all the shims that were in the original 
assembly. If the bearings are to be replaced, a new 
shim kit should be used. 

-

-

-
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Reassembly 
Instructions (cont.) 

Tapered Roller Bearing 
Preload Instructions 
1. Bearing Assembly- Install the bearings, grease 
seals and yoke bushing in the yoke. 
2. BEARING PRELOAD WARNING - FAILURE TO 
FOLLOW INSTRUCTIONS MAY RESULT IN 
BEARING FAILURE. See illustration No. 16. 

a. Use a micrometer to measure the thickness of 
the bearing retainer flange at each measurement 
hole. Number each measurement hole with a 
grease pencil. Record the measurements. 
b. Mark the bearing retainer flange and yoke with 
a grease pencil in order to know the relative posi
tion of parts and remove the bearing retainer 
flange. 
c. Use a micrometer to measure the thickness of 
the "bearing preload washer" and record the 
measurement. 
d. Install a "bearing preload washer'' (tool). See 

· Table 3 for dimensions. Install the bearing re
tainer flange (make certain that mating surfaces 
are clean) at alignment position marks and align 
the bolt holes. Install 3 or 4 cap screws to secure 
the bearing retainer at 90° or 120° intervals. Use 
a depth micrometer to level the bearing retainer 
flange and take readings to ensure that the 
flange remains level as the torque is increased in 
small increments. The preload torque is indic
cated in Table 4 for each applicable cap screw 
size. Rotate the yoke bushing after each increase 
in torque. 
e. Extend a depth micrometer into each of the 
holes located in "a" above until it hits the top of 
the yoke. Record the measurements. Calculate 
the average dimension and record. 
f. Remove the bearing retainer flange, cap screws 
and bearing preload washer (tool). 
g. Add the average dimension recorded in "a" to 
the measurement recorded in "c" and record the 
result. 
h. Subtract the measurement recorded in "e" 
from the average dimension recorded in "g" and 
record the result. 
I. Shim stock thickness equal to the result re
corded in "h" must be installed between the top 
bearing and the bearing retainer flange. 
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Bearing Preload Instruction 

PRELOAD CAP SCREWS 
TORQUE FROM TABLE 4 

PRELOAD WASHER 
TABLE3 

CAP SCREWS 
TORQUE FROM TABLE 5 

BEAR RETAINER 
FLANGE 

SHIM 
STOCK----

YOKc-------
BUSHING 

Illustration No. 16 



Reassembly 
Instructions (cont.) 

Table3 

Table4 

Table4A 

Tables 

Table SA 

j. Install the bearing retainer flange on the yoke 

(make certain that the mating surfaces are clean), 

align the position marks and align the holes in 

the bearing retainer flange with the holes in the 

yoke. Install 3 or 4 cap screws at 90° intervals. 

Use a depth micrometer to level the bearing re

tainer flange and take readings to ensure that 
the flange remains level while the torque is in

creased in small increments. Rotate the yoke 

bushing after each increase in torque. Apply a 

preload torque indicated on Table 4 to the cap 

screws, use a depth micrometer to take measure-

ments and compare the measurements with 

those taken in step (a) above. If the measure

ments are the same as those recorded in step "a", 

then the flange has bottomed on the yoke. If the 

measurements are greater than "a" measure

ments, then the flange has not bottomed and the 

bearing preload procedure should be repeated. 

Install the remaining cap screws and tighten in a 

star pattern until the torque indicate in Table 5 is 

developed. Be careful to keep the bearing retain

er flange level while torque is applied to the cap 

screws. 

Dimensions For Bearing Preload Washer - in inches (mm) 

Valve Stem Diameter 
Washer OD Washer ID Washer Thickness 

±.005 (±.13) ± .010 (± .25) ± .001 (± .03) 

2.000 (50.80) 5.100 (129.54) 4.56 (115.8) .187 (4.75) 

2.125 (53.98) 5.100 (129.54) 4.56 (115.8) .187 (4.75) 

2.250 (57.15) 5.687 (144.45) 5.15 (130.8) .187 (4.75) 

2.375 (60.32) 6.090 (154.69) 5.38 (136.7) .187 (4.75) 

2.500 (63.50) 7.110 (180.59) 6.40 (162.6) .187 (4.75) 

2.625 (66.68) 7.075 (179.70) 6.36 (161.5) .187 (4.75) 

2.750 (69.85) 6.985 (177.42) 6.30 (160.0) .187 (4.75) 

2.875 (73.02) 8.110 (205.99) 7.34 (185.9) .187 (4.75) 

3.000 (76.20) 8.985 (228.22) 8.12 (206.2) .187 (4.75) 

3.250 (82.55) 9.985 (253.62) 9.00 (228.6) .187 (4.75) 

3.500 (88.90) 11 .360 (288.54) 10.25 (260.3) .187 (4.75) 

3.750 (95.25) 12.485 (317.12) 11.25 (285.8) .187 (4.75) 

4.250 (107.95) 12.485 (317.12) 11.25 (285.8) .187 (4.75) 

Bearing Retainer Preload Torque 

Cap Screws Threads Per Torque In Ft. Torque No.of Cap 

Diameter Inch Pounds lnNM Screws 

:Y, 10 20 27 3 or4 

'la 9 35 

I 
47 3 or4 

1 8 50 68 4 

1¼ 7 135 183 4 

Cap Screws Pitch Torque In NM No. of Cap Screws 
Diameter 

16 2 120 3 or4 

20 2.5 240 3 or4 

24 3 400 3or4 

30 3.5 880 4 

Bearing Retainer Final Torque 

Cap Screws Threads Per Torque in Ft. Torque in NM 
Diameter Inch Pounds 

¾ 10 165 224 

'Is 9 265 360 

1 
I 

8 405 550 

1¼ 7 895 1215 

Cap Screws Pitch Torque In NM 
Diameter 

16 
I 2 120 

20 2.5 240 

24 3 400 

30 3.5 880 
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Reassembly e Instructions {cont.) 

-

-

Type I Pressure Seal Bonnet 
See Illustration No. 10, page 15. 
1. Place one gate half on a clean plywood bo3rd. 
Place the stem T-head in the recess in the gate. 
2. Place the gate spacer ring into the counterbore 
in one gate half. Place the other gate half on top, 
engaging the spacer ring and stem. Holding the 
gate halves together, lift the stem and lower assem
bly into the body, engaging the gate guide rails 
with the grooves in the body. Lower the gate to the 
seats. 
3. Assemble a new pressure seal gasket and the 
junk ring on the bonnet. Lift the bonnet assembly 
over the stem and lower it into the body. Be very 
careful not to mar the pressure seal gasket or other 
machined surfaces. 
4. Place the gasket retainer plate and thrust washer 
on the body and align cap screw holes on the gas
ket retainer plate with the body holes. 
5. Place the bonnet retainer plate over the stem and 
start threading onto the bonnet. 
6. Place the gland over the stem. 
7. Place the yoke over the stem and engage the 
stem threads by turning the yoke bushing counter
clockwise. When the yoke contacts the gasket re
tainer plate. align the cap screw holes and continue 
to turn the yoke bushing until the stem contacts 
the backseat. This will pull the bonnet and gasket 
'up against the gasket retainer and the yoke flange 
up against the body. 
8. Assemble the yoke flange cap screws and tight
en in a star pattern using a torque wrench to values 
as shown in page 6. 
9. With the bonnet retainer cap screws flush on the 
bottom of the bonnet retainer, screw the bonnet re
tainer down until it contacts the thrust washer. Now 
back it off¼" (3mm) and align the gland bolts with 
the yoke windows. 
10. Tighten the bonnet retainer cap screws using a 
torque wrench in a star pattern to the values shown 
on page 6. See step 13 below. 
11. Repack the packing chamber following instruc
tions on page 6. Place the gland in position and 
tighten the gland nuts. 
12. Reassemble the handwheel, (or actuator) using 
the reverse of the instructions for disassembly. 
13. After the valve is pressurized, retighten the bon
net retainer cap screws using the same torque 
values in step 10. This is important 

Types IIA Pressure Seal Bonnet 
See Illustration No. 11 
1. Place one gate half, seat face down, on a bed of 
clean rags or plywood board. Place the stem 
T-head into the recess in the gate. 
2. Place the gate spacer ring into the counterbore 
in one gate half. Place the other gate half on top, 
engaging the spacer ring and stem. If necessary, 
clamp the gate halves together on top of the guide 
rails using "Kant Twist" type clamps. Install an eye 
bolt into the top of the stem. Stems 1.62" (41.1mm) 
and larger in diameter are drilled and tapped on the 
top end. See illustration 17 for clamping arrange
ment. 
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3. Carefully lift the stem-gate assembly using a 
hoist if necessary to avoid scratching the stem or 
gate surfaces, and lower the assembly part way 
into the body with the guide rails fully engaged 
with the guide grooves. Remove the clamps and 
lower the assembly until the gate contacts the seats. 
4. Assemble a new pressure seal gasket and the 
junk ring onto the bonnet. Lift the bonnet. over the 
stem, using a hoist if necessary, and lower it into 
the body. Be very careful not to mar the pressure 
seal gasket or other machined surfaces. 
5. Place the bonnet retainer plate on the body if it 
is a separate part, and align the cap screw holes 
with the body. Omit this step if the bonnet retainer 
is integral with the yoke. 
6. Place the gland over the stem. 
7. Place the yoke over the stem and engage the 
stem threads with the yoke bushing by turning the 
yoke bushing counterclockwise. When the yoke 
contacts the bonnet retainer plate or body, align 
the cap screw holes and continue to turn the yoke 
bushing until the stem contacts the backseat. This 
will pull the bonnet and gasket up against the gas
ket retainer and the yoke flange up against the 
body. While this is being accomplished, the studs 
in the body and bonnet must be aligned with the 
holes in the yoke (or bonnet retainer plate). 
8. Assemble the yoke cap screws or nuts and tight
en in a star pattern using a torque wrench to the 
values shown on page 6. 
9. Assemble the nuts on the bonnet studs and tight
en in a star pattern using a torque wrench to the 
values shown on page 6. See step 12 below. 
10. Repack the packing chamber following the in
structions on page 6. Place the gland in position 
over the studs and tighten the gland nuts. 
11. Reassemble the handwheel, (or actuator) using 
the reverse of the instructions for disassembly. 
12. After the valve is pressurized, retighten the bon
net retainer nuts using same torque values as in 
Step 9. This Is important 

Type Ill Pressure Seal Bonnet 
See Illustration No. 11 
1. Place one gate half on a clean plywood board. 
Place the stem T-head into the recess in the gate. 
2. Place the gate spacer ring into the counterbore 
in one gate half. Place the other gate half on top, 

. engaging the spacer ring and stem. Holding the 
gate halves together, lift the stem and lower the 
assembly into the body engaging the gate guide 
rails with the groove in the body. Lower the gate 
to the seats. 
3. Assemble a new pressure seal gasket, the spacer 
ring and junk ring on the bonnet. Lift the bonnet 
assembly over the stem and lower into the body. 
Be very careful not to mar the pressure seai gasket 
or other machined surfaces. 
4. Assemble the gasket retainer segments into the 
groove. 



Reassembly 
Instructions (cont.) 

5. Place the thrust washer on the body, and the 

bonnet retainer plate on top of the body. Lift the 

stem assembly up so that the bonnet penetrates 

the gasket retainer segments and engages the 

threads of the bonnet retainer and bonnet. The 

bonnet retainer cap screw should be engaged so 

they are flush. Lift the stem assembly up and screw 

the bonnet retainer down until it contacts the body. 

Now back it off about 1/a" (3mm) and align the 

gland bolts for correct orientation. 
6. Place the gland over the stem. 
7. Place the yoke over the stem and engage the 

stem threads by turning the yoke bushing counter

clockwise. When the yoke contacts the body, align 

the cap screw holes and continue to turn the yoke 

bushing until the stem contacts the backseat firmly. 

This will pull the bonnet, gasket, and spacer ring 

up against the bonnet retainer and the yoke up 

against the body. 
8. Assemble the yoke flange cap screws and tight

en the cap screws using a torque wrench to the 

values shown on page 6. See step 12 below. 

9. Tighten the bonnet retainer cap screws in a star 

pattern using a torque wrench to the values shown 

on page 6. 
10. Repack the packing chamber, following the 

instructions on page 6. Place the gland in position 

and tighten the gland nuts. 
11. Reassemble the handwheel, (or actuator) using 

the reverse of the instructions for disassembly. 

12. After the valve is pressurized, retighten the bon

net retainer cap screws, step 8, using the same 

torque values. This is Important 

Type IV & V Pressure Seal Bonnet 
See Illustrations No. 12 & 13 
1. Place one gate half seat face down on a bed of 

clean rags or plywood board. Place the stem 

T-head into the recess in the gate. 
2. Place the gate spacer ring into the counterbore 

in one gate half. Place the other gate half on top, 

engaging the spacer ring and stem. Clamp the gate 

halves together near the top of the guide rails. 

Place an eyebolt in the top end of the stem. Stems 

1.62" (41.1mm) and larger are drilled and tapped 

on the top end. See illustration No. 17 for clamping 

arrangement. 
3. Carefully lift the stem-gate assembly, using a 

hoist in the eyebolt if necessary, so as to avoid 

scratching the stem or gate surfaces. Lower the 

assembly part way into the body with the gate 

guide rails engaged with the body guide groove. 

Remove the clamps and lower the assembly until 

the gate contacts the seats. 
4. Assemble a new pressure seal gasket, the spacer 

ring, junk ring and gland on the bonnet. Lift the 

bonnet using a hoist if necessary, and place it over 

the stem and lower into the body. Be very careful 

not to mar the pressure seal gasket or other ma

chined surfaces. 
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5. Install the gasket retainer ring segments in the 

body groove. Place the bonnet retainer over the 

stem onto the top of the body. 
6. Lift the stem and bonnet assembly up through 

the gasket retainer and realign the studs with the 

bonnet retainer and match marks. 
7. Assemble the nuts on the bonnet retainer studs 

and snug them up. 
8. Lift the yoke assembly over the stem and engage 

the stem threads by turning the yoke bushing 

counterclockwise. When the yoke contacts the 

body, align the bolt holes (or match mark) and con

tinue to turn the yoke bushing until the stem con

tacts the backseat firmly. 
9. Install the cap screw (or yoke lock ring) and 

tighten the cap screws (or studs and nuts) to the 

torque values shown on page 6. See step 13 below. 

10. Tighten the bonnet retainer nuts carefully using 

a torque wrench in a star pattern to the values 

shown on page 6. 
11. Install new packing following the instructions 

on page 6. Place the gland in position and tighten 

the gland bolts evenly. 
12. Reassemble the handwheel ( or actuator) using 

the reverse of the instructions for disassembly. 

13. After the valve has been pressurized, retighten 

the bonnet retainer nuts to the same torque values 

used in step 10. This is important. 

Clamping For Securing Gate Halves 
During Assembly/Disassembly 

AJAX 
"KANT TWIST' CLAMPS 

Illustration No. 17 
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- AppendixA 
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Procedures For Removing Manual 
And Electro-mechanical Actuators 
From Valve Yokes 
Rockwell Equiwedge pressure seal gate valves are 
often equipped with a variety of manual and/or 
electro-mechanical actuators. A number of these 
are illustrated in this section. Basically, there are 
two types of actuators: 
(a) Those which take both torque and thrust forces. 
(b) Those which supply only the torque to open or 
close the valve. 
In type (a), the actuator is equipped with a stem nut 
and thrust bearings that can withstand the thrust 
and torque loads imposed. THIS TYPE SHOULD 
NOT BE REMOVED WITH PRESSURE IN THE 
VALVE. 
In type (b), the actuator is connected to the valve 
yoke bushing by a key or spline, or by other means, 
and delivers only the torque load. 
The most common is type (a) because of the non
revolving, rising stem. This type is used in both 
manual and electro-mechanical actuators. 
TYPE (a) TORQUE AND THRUST ACTUATOR 
DISASSEMBLY 
SMB Limitorque units through Size 3 - Illustration 

No. 18 
Rotork Units - Illustration No. 19 
Torkmatic units (Manual) - Illustration No. 20 
Auma units - Illustration No. 21 

Follow these guidelines: 
1. Position the valve gate just off the seat. 
2. Disconnect the electrical wiring to the actuator. 
3. Make sure the packing gland nuts are tight. 
4. Position a chain hoist of suitable capacity to sup
port the actuator so that the handwheel can be ro
tated. The pull point must be dir~tly in line with 
the stem. 
5. Remove all nuts or cap screws from the under 
side of the yoke flange. 
6. Turn the actuator handwheel to close the valve. 
This will cause the actuator to rise and unthread 
the stem nut from the stem. As this takes place, the 
weight of the actuator should be taken by the hoist 
to prevent damage to the stem threads. 
7. When the stem threads are disengaged, lift the 
actuator clear of the stem and place it down on a 
clean area for further disassembly, if required. If 
there is additional work to do on the valve, refer to 
the proper valve type and proceed to disassemble 
the valve. 

Limitorque Units 5MB 1 Thru 5MB 3 Rotorl< Actuator 

llluatratlon No. 18 

-
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Appendix A (cont.) 

TYPE (b) TORQUE ONLY DISASSEMBLY 
PROCEDURE 
Limitorque units SMB 4T, SMB ST - Illustration 
No.22 
Rotork - Illustration No. 19 
AUMA - Illustration No. 23 
1. Position the valve gate just off the seat. 
2. Disconnect the electrical wiring to the actuator. 
3. Position a chain hoist of adequate capacity to 
the actuator. The pull point must be directly in line 
with the valve stem. 
4. Remove all nuts or cap screws from under the 
flange. 
5. Using a hoist, raise the actuator above the yoke 
bushing and position away. If the actuator is keyed 
to the yoke bushing, remove the key so it will not 
be lost. 
If there is further work to do on the valve, refer to 
the proper valve type and proceed with disassembly. 

CAUTION: 
UPON REASSEMBLY OF A VALVE EQUIPPED 
WITH AN ELECTRO-MECHANICAL ACTU
ATOR, THE OPEN AND CLOSED LIMIT 
SWITCHES MUST BE RESET. PLEASE REFER 
TO THE MAINTENANCE MANUAL PROVIDED 
BY THE ACTUATOR MANUFACTURER FOR 
APPROPRIATE INSTRUCTIONS. 

WARNING 
SHOULD IT BECOME NECESSARY TO 
CHANGE THE TORQUE SWITCH SETTING 
FOR ANY REASON, YOUR LOCAL ROCKWELL 
REPRESENTATIVE SHOULD BE CONTACTED 
IN ORDER THAT A CORRECT NEW SETTING 
CAN BE OBTAINED FROM THE FACTORY. 

The torque switch of the motor actuated valve is 
set during factory assembly to close the valve 
against the specified differential pressure and re
quires the same special attention for resetting. 

Torkmatic Manual Actuator Limitorque Units SMB-4T & SMB-ST 

Illustration No. 22 

Auma Actuator Auma Actuator 

Illustration No. 23 
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Typical Dexter 
Gate Valve Seat 
Refinishing 
Machine 

Valve Tools Available For Rental 
The following tools are available from the Rockwell 
Raleigh plant on a rental basis: 
Dexter Seat Refinishing Machines for valves sizes 
3 to 28. See illustration no. 24. 
Portable boring machines that can be used to ma
chine the pressure seal area of the body in case of 
damage or because of weld repair. See illustration 
no. 25. 

Illustration No. 24 
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Contact your local Rockwell Representative for de
tails on cost and availability. 
A group of skilled service representatives is also 
available to assist in repairs. 



Appendix B {cont.) 

Portable Boring 
Machine Attached 
To Gate Valve 
Body 

/ ' / / , / .· . 

Illustration No. 25 
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TERMS AND CONDITIONS 

Freight Allowance: All prices are F.O.8. 
factory. We w1!1 attempt to route ship
ments in the method which will result in 
[:-,e lowest cost unless otherwise in
structed. All shipments will be made 
collect unless stipulated otherwise on 
the purchase order in which case you 
will be invoiced for all transportation 
charges. 
Terms: Terms of payment are net thirty 
(30) days. 
All prices subject to change without 
notice. Prices quoted do not include 
Federal, State or Municipal, Sales or 
Use. Occupation or Privilege Taxes, 
based on or measured by sales, which 
tax, or taxes, will be added to prices 
where applicable. 
Payment: Should be made to the office 
from which invoice is issued. in funds 
free of exchange or collection charges. 
Design: We reserve the right to make 
alterations in design without notice. 
Shipments: All statements of prospec
tive date of shipments are estimated. We 
use our best efforts to ship within the 
time estimated. 
Force Majeure: The consequences, 
direct or indirect, of labor troubles, 
fires. accidents. floods, hostilities, 
shortage of transportation, failure. 
suspension or curtailment of produc
tion due to shortage of supply cf raw 
materials, or other economic factors, 
Government acts or requirements and 
any and all like or different causes be
yond the control of the parties hereto 
shall excuse performance by either 
party to the extent by which perfor
mance is prevented thereby. Rockwell 
may, during any period of shortage due 
to any of said causes, prorate its supply 
of such products among all its buyers in 
such manner as may be deemed equi
table in the sole judgment of Rockwell. 
Claims: Must be made within ten days 
after receipt of products. 
Cancellations: Firm orders which have' 
been accepted are subject to cancella
tion or changes in specifications only 
on the basis of our being reimbursed for 
costs incurred. 
Returns: Returned materials will be ac
cepted only if shipped with our permis
sion and in accordance with our regula
tions governing such returns. In issuing 
credits for returned material. we reserve 
the right to deduct a handling charge. 

Rockwell 
International 

SM GAP 6/79 

Inspection: When orders are accepted 
subJect to buyers' inspection. the prod
ucts must be inspected and accepted 
before shipment is made. 
Warranty: Rockwell warrants its prod
ucts only against defects in materials 
and workmanship. Rockwell's liability 
and customer's exclusive remedy under 
this warranty or any warranty extends 
for a period of one (1) year from the 
date of Rockwell's shipment and is ex
pressly limited to repayment of the pur
chase price, repair, or replacement, at 
Rockwell's option, during said period. 
upon proof satisfactory to Rockwell and 
upon customer's returning and pre
paying all charges on such products to 
factory or warehouse designated by 
Rockwell. THIS WARRANTY IS MADE 
EXPRESSLY IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESS, IMPLIED, 
OR STATUTORY, WITH RESPECT TO 
QUALITY, MERCHANTABILITY, OR 
FITNESS FOR A PARTICULAR 
PURPOSE. 
How to Order Valves: In transmitting 
orders or inquiries for Rockwell Equi
wedge gate valves, it is essential that a 
complete specification be given so that 
the exact valve may be identified. If the 
size and figure number only are stated, 
it will be assumed that the valve is stan
dard in all respects. 

Handwheels are furnished at no addi
tional charge with all gear operated 
valves. 

A complete description of a particular 
valve requires that the following infor
mation be furnished: Size• Pressure 
Classification• Flange or butt welding 
ends (including outside diameter, wall 
thickness or inside diameter, and grade 
of pipe)• Accessories, if any. 

It is also highly desirable that a full 
description of the working conditions 
be supplied: minimum and maximum 
line temperature and pressure: nature 
of fluid to be handled: whether any un
usual condition of corrosion, shock or 
abrasion is likely to be present; fre
quency of operation (cycles per hour/ 
cycles per day): maximum differential 
pressure against which the valve is to be 
operated: and whether the valve is nor
mally open or closed. 
Patents: The essential features of the 
valves and accessories described in this 
catalog are protected by patents and 
patent applications of U.S. and foreign 
countries. 
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FLOW CONTROL 
SALES OFFICES 
ATLANTA, GEORGIA 
(Doraville-30340) 
3500 McCall Place 

458-2263 Area Code 404 

CHICAGO, ILLINOIS 
(Oakbrook Terrace 60181) 
1-5-132 Summit Avenue 

620-8840 Area Code 312 

DALLAS, TEXAS 75247 
2934 Iron Ridge 
P.O. Box 47767 

631-1890 Area Code 214 

EAST ORANGE, NEW JERSEY 07017 
55 Washington Street 

676-1400 Aree Code 201 

HOUSTON, TEXAS 77092 
5400 M itchelldale Street 

682-6651 Area Code 713 

LOS ANGELES, CALIFORNIA 
(Orange-92668) 
P.O. Box 5100 
171 South Anita Drive, Suite 210 

771-3640 Area Code 714 

NEW ORLEANS, 1.0UISIANA 70119 
2609 Canal Street 
P.O. Box 19438 

822-2524 Area Coda 504 

NEW YORK, NEW YORK 
(See EAST ORANGE, NEW JERSEY listing) 

In New York, Call (212) 563-4055 

PHILADELPHIA, PENNSYLVANIA 
(Bala-Cynwyd-19004) 
211 Rock Hill Road 

839-4850 Area Code 215 

PITTSBURGH, PENNSYLVANIA 15208 
390 N. Lexington Avenue 

247-3200 Area Co~ 412 

SAN FRANCISCO, CALIFORNIA 
(Corte Madera-94925) 
21 Tamai Vista Blvd. 
P.O. Box 689 

924-6767 Area Code 415 

TULSA, OKLAHOMA 74145 
4845 South Sheridan Road 
Suite 510 
P.O. Box 45210 

622-0330 Area Code 918 

ROCKWELL INTERNATIONAL 
OF CANADA LTD 
2345 Stanfield Road 
Mississauga, Ontario L4Y 3Y3 

275-1942 Area Code 416 
Offices also in 
Calgary-Montreal 

EUROPE, AFRICA AND MIDDLE EAST 

ROCKWELL INTERNATIONALS.A. 
FLOW CONTROL DIVISION 
430 Bath Road 
Slough, SLl 68B England 
Cable Address: ROCKFLOW SLOUGH 

For France: 
ROCKWELL VALVES S.A. 
56 rue des Acacias 
75017 Paris, France 
Telex: RVSAPAR 640 658 F 
Telephone: (1) 380.36.27 

FOR LATIN AMERICA AND FAR EAST 

ROCKWELL INTERNATIONAL 
FLOW CONTROL DIVISION 
400 N. Lexington Avenue 
Pittsburgh, Pa. 15208 
Cable Address: ROCKWL INT PGH 

Representatives Throughout The World 

Flow Control Division 
400 North Lexington Avenue 
Pittsburgh, Pennsylvania 15208 

Printed in U.S.A. 



Rockwell 
Univalve® 
Maintenance 
Manual 

c ... products of Flow Control Division 
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Index 

Repair Tools . . . . . . . . . . . . . . . . . . . . . . . . 2 
Exploded View . . . . . . . . . . . . . . . . . . . . . . 3 
Disassembling the Univalve ......... 4-6 
Servicing Rockwell Univalves ......... 7 
Alternate Weld Cutting Methods ....... 8 

Three New Tools For 
Faster In-Line Repairs 
of Rockwell Univalves 

• The Seal Weld Cutting Machine has the 
ability to cut both fillet and canopy welds. 
By removing the handwheel and yoke, 
then installing the machine. seal welds can 
be cut leaving a suitable weld prep. The 
machine Is operated by one person and 
uses conventional plant air. For more infor
mation on the new Seal Weld Cutting 
Machine. refer to Rockwell bulletin V-371. 
·Rockwell Univalve Seal Weld Cutting 
Machine" 

RockVveil lnterf"lational Cvrporanon 1981 

Servicing Univalve Check Valves ...... 9 
Recommended Yoke Lock Bolt 
Torque ........................... . 10 

Recommended Gland Bolt Torque. . . . 10 
Unwelded Univalve Body Bonnet 
Gasket Torques . . . . . . . . . . . . . . . . . . . 10 

The new Rockwell Univalves aren't likely to 
require any maintenance or repair work 
until they've been in service for quite a few 
years. But sooner or later-depending on 
the nature of the line fluids. frequency of 
operation and time in service-Univalve 
seats and disks may need to be repaired. 

• The Seat Refinishing Tool is a self
centering head of multiple tungsten car
bide cutters on a spindle which is hand
operated with a speed wrench for com
plete seat refinishing. Lapping or other 
finishing work is not required to produce 
finished seats. 
Seat damage such as that produced by 
foreign materials in the line fluid can be 
repaired quickly. 

Bonnet Torquing Co!lar Assembly .. 10-11 
Seat Refinishing Tool Assembly .... 12-13 
Seat Refinishing Tool Arrangement . 14-15 
Terms and Conditions ............... 16 
Sales Offices ...................... 16 

For fast, one-man, in-line repair of 
Rockwell Univalves, three new lightweight, 
portable tools are now available: Seal Weld 
Cutting Machine. Seat Refinishing Tool 
and Bonnet Torquing Tool. Following are 
illustrations and descriptions of each tool. 

• The Bonnet Torquing Tool is essentially 
a torque wrench adapter that is used to re
move and reassemble the bonnet of an un
welded Univalve. 
The tool facilitates reassembly of the bon
net with the required torque-correctly 
applied-to ensure that the graphitic body
bonnet gasket is properly loaded to again 
establish a leak-tight seal. The tooi may 
also be used to assemble and disassemble 
seal-welded valves. 

Rockwell Customer Service 
Consult your Rockwell representative for information on obtaining the new repair 
tools. 
As always, field sales and service personnel are available to assist with.mainte
nance and repairs involving any Rockwell valves. And they are backed up by 
factory-trained specialists to lend additional assistance whenever needed. 
An improved low-maintenance Univalve design ... new tools for fast in-line repairs .. 
and reliable Rockwell service! 

'1' Rockwell A,t Registered Trademarks of Rockwe'l lnternat,onal Corpora11on 
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Exploded View 

1. Stem Nut 
2. Washer 
3. Handwheel 

: 4.Stem 
5. Disk 
6. Body 
7. Yoke Clamp Nut 
s. Graphilic Gasket 

(unwelded valves only) 
9. Bonnet 

10. Packing 
11. Yoke Clamp Bolt 
12. Gland 

, 13. Yoke ' 

1 14. Gland Adjusting Screws II 

: 15. Yoke Bushing 
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Disassembling The Univalve 

CAUTION 
Line pressure must be relieved before 
disassembling the valve. 

STEP1 
Double-check to make sure that line pres
sure has been relieved before disassem
bling the valve. 

STEP2 
The valve should be in the open position 
and not against the body seat or backseat. 

STEP3 
If the valve 1s manually operated, remove 
the lock nut and washer that attach the 
handwheel or impactor handle to the valve 
stem. Remove the handwheel or handle. 
If the valve is motor operated, remove the 
actuator from the valve stem. 

STEP4 
Loosen the two gland adjustment screws 
that rest against the packing gland by 
threading them higher into the yoke. 

STEPS 
Loosen the yoke clamp bolt and nut. It is 
not necessary to completely remove them. 

STEPS 
Remove the yoke assembly by unscrew
ing it from the bonnet A gentle tap with a 
hammer might be necessary before the 
yoke will unscrew away from the bonnet. 
You may find it easier to remove the yoke 
by placing the handwheel on the stem to 
prevent the stem from rotating. When the 
yoke is even with the top of the stem, and 
you can no longer use the valve handwheel 
or handle to hold the stern, you will need to 
grasp the lower portion of the stem be
tween the yoke and bonnet. If the yoke is 
turning freely, a cloth may be adequate to 
hold the stern. If this is not adequate, a 
strap wrench that will not damage the stem 
surface should be used. 
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STEP7 
If the yoke bushing is damaged and must 
be removed, insert a 1/a" (or smaller) abra
sive grinding wheel into the slot on top of 
the bushing. Using a standard grinding 
tool. work the grinder downward to re
move yoke metal that was upset into the 
bushing during the valve assembly. Period
ically during the grinding process. try to 
turn the bushing within the yoke to test 
how loose it is becoming. Once loosened. 
use a screwdriver in the slot to turn the 
bushing downward so that it is released 
through the bottom of the yoke. 
To reinsert a new bushing, thread it into 
the yoke so that the top of the bushing is 
flush with the top of the yoke. Using a 
chisel and hammer. tap the yoke metal into 
the bushing slot creating an offset so that 
the bushing is tight within the yoke. 

STEPS 
If the valve is unwelded, chip the atmos
pheric seal with a hammer and screwdriver 
(or other sharp instrument) and wire brush 
the seal area clean. 



Disassembling The Univalve (cont'd.) 

STEP9 
If the valve to be repaired is seal-welded, prepare the Seal Weld 
Cutting Machine for the weld cutting operation. Correct pro
cedures for preparation, set-up and operation of the Seal Weld 
Cutting Machine can be found in Rockwell bulletin V-371, 
''Roci<well Univalve Seal Weld Cutting Machine". If a cutting 
machine is not available, use one of the alternate methods shown 
on page 8. 

STEP10 
Refer to the char• on page 11 to select the proper torquing collar 
assembly (consisting of lock nut and collar). Screw the torquing 
collar clockwise on to the bonnet until it bottoms. A left-hand 
threaded lock nut Is used to lock the torquing tool to the bonnet. 
Use a size J,"" dnve with a breaker bar or torque wrench to turn 
the tool counterclockwise to remove the bonnet. After the valve 
has been reassembled. separate the lock nut and collar by turning 
the nut clockwise and the collar counterclockwise. If the valve has 
a grapl11t1c body bonnet seal. a torque wrench should be used on 
the collar to properly load the bonnet. See chart on page 10. 

STEP11 
Remove-the valve bonnet-stem-disk assembly if the valve being 
repaired is a stop valve (figure XXX2X). The disk in a stop-check 
valve (figure XXX6X) and the bonnet insert in welded class 4500 
valves (figure96X2X/96X6X) may be removed by forming a short 
piece of soft wire into the shape of an Land lifting up in the disk 
bore. 
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Disassembling The Univalve (cont'd.) 

STEP12 
Remove the stem from the bonnet. It may be necessary to rotate 
:he stem through the packing before it can be removed. 

STEP13 
If the valve is unwelded. the graphitic gasket must be replaced by 
cutting it away from the valve bonnet. Care should be taken to not 
damage machined surfaces. 

STEP14 
Using a packing removal tool, remove the valve packing. Stan
dard Univalve packing contains four packing rings assembled as 
follows: 
Top Ring-Crane 187-1X, zinc washer, 2nd Ring-Graphite Ring, 
zinc washer, 3rd Ring-Graphite Ring, zinc washer and Bottom 
Ring-Crane 187-1X 
Class 4500 valves have four rings of Crane 187-lX packing-not a 
combination of Crane and Graphite. Stainless steel Univalves are 
equipped with a metal junk ring in tlie bottom of the packing 
chamber 

STEP15 
It is recommended that the graphitic gasket be replaced when an 
unwelded valve is disassembled for service work. The gasket 
should be slipped on to the bonnet and placed snugly against the 
off set. Then the bonnet should be carefully placed in the valve 
body. 
If the valve is unwelded, a new atmospheric seal should be ap
plied. This can be done by spreading the sealing compound 
evenly around the body bonnet joint area with a putty knife (or 
similar flat, straight object). The compound will start to harden at 
room temperature in about 10 minutes, and will attain maximum 
stiffness in about 18 hours. The atmospheric seal compound for 
your Univalve is manufactured by Rockwell and should be pur
chased through your Rockwell representative. 
If the valve is a welded type, the assembly needs only to be hand
tightened so that the bonnet fits snugly against the body. For 
canopy-welded valves, reweld using the gas tungsten arc process. 
For fillet-welded valves, reweld with the shielded metal arc 
process. 
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Servicing Rockwell Univalves 

Although seat and disk damage to Rockwell Univalves is unlikely, 

severe service conditions and entrained solids in the line fluid 

may cause seat or disk damage. Outlined below are step-by-step 

procedures for fast. in-line repairs using the new Seat Refinishing 

Tool. 

CAUTION 
Line pressure must be relieved before making any repairs. 

STEP1 
See pages 4-6 for proper disassembly procedures before per

forming repairs on the Univalves. Then, using the chart on page 

15. select the proper Seat Refinishing Tool Arrangement for per

forming repairs on the seat area. 

STEP2 
Take appropriate caution to make sure the inlet and outlet valve 

ports are blocked to prevent removed seat material from entering 

the line. Then. screw the Seat Refinishing Tool Assembly into the 

body while holding the shaft up to prevent tool and seat contact. 

The guide needs only to be hand-tightened. 

STEP3 
The Seat Refinishing Tool is now ready for operation. Use a speed 

wrench to operate the tool. This manual process is fast. and 

means that a special air motor is not necessary. The tool assem

bly can easily be removed to inspect the seat and determine if 

more seat refinishing is required. 

STEP4 
When a repair of the seat is finished, use a portable vacuum to 

remove loose chips. 
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Alternate Weld-Cutting Methods For Repairing Univalves --------

-

-

CAUTION 
Line pressure must be relieved before making any repairs. 

Grinding A Weld (for canopy seal Univalves) :,tainless steel 
·;a Ives 
Open valve to backseat. Using a standard grinding wheel. remove 
the weld by grinding from the top of the body face and bonnet 
outside diameter (see photo). Continue this process around the 
valve until all weld is removed where the body and bonnet are 
joined together 
Clean the valve with a wire brush. A penetrating oil may be used 
where permissible to loosen the threads joining the body and 
bonnet. 

Scarfing A Weld (for fillet-welded Univalves) carbon steel 
and low alloy valves 
1 Air-arc method 

8 

Open valve to backseat. Using air-arc equipment. make a series 
of cuts in the valve weld (see photo and sketch). Continue 
making the cuts until the valve weld takes on a grooved. 
scarfed-out appearance. The cuts should be deep-a gap be
tween the body and bonnet will appear. 
Clean the valve with a wire brush. A penetrating oil may be 
used wnere permissible to loosen the threads joining the body 
and bonnet. 

2. Oxy-acetylene method 
Open valve to backseat. Using an oxy--acetylene torch equip
ped with a scarfing tip. make a series of cuts in the weld until 
it takes on a scarfed-out. grooved appearance. The cuts should 
be deep-a gap between the body and bonnet will appear. 
Clean the valve with a wire brush. A penetrating oil may be 
used where permissible to loosen threads joining the body and 
bonnet. 

Sketch shows sequence of cuts necessary to remove fillet weld 
by both oxy-acetylene and Arc-Air methods. Place scarfina torch 
or welding electrode tangent to the bonnet as indicated in posi
tion A. When metal reaches cutting temperature. start blowing 
oxygen or air while moving torch backward. Weld metal should 
be blown away until the gap between body and bonnet is ex
posed. Move torch counterclockwise to position B-repeat until 
entire fillet weld is removed and gap is continuous. DO NOT 
REMOVE EXCESS MATERIAL FROM BONNET OR UPPER 
BODY FACE. 
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Servicing Univalve Check Valves 

CAUTION 
Line pressure must be relieved before servicing the valve. 

STEP1 
If the check valve to be repaired is seal-welded, prepare the Seal 
Weld Cutting Machine for the weld cutting operation. Correct 
procedures for preparation, set-up and operation of the Seal Weld 
Cutting Machine can be found in Rockwell bulletin V-371, 
"Rockwell Univalve Seal Weld Cutting Machine". If a cutting 
machine is not available, use one of the alternative methods 
shown on page 8. 

STEP2 
Once a seal-welded valve has been cut, ii is ready for disas
sembly. If the check valve is unwelded, remove the atmospheric 
seal with a hammer and screwdriver (or other sharp instrument) 
and wire brush the seal area clean. Unscrew the valve cover from 
the body using the flats provided. 

STEP3 
Remove the check valve spring and disk from the body bore. A 
short piece of soft wire formed into an L shape may be used to 
assist in disk removal by engaging it in the groove inside the disk. 

STEP4 
The check valve is now ready for internal work. See the section 
entitled "Servicing Rockwell Univalves" (page?) for correct repair 
procedures. 
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e Bonnet Torquing Collar Assembly 
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BONNET TORQUING COLLAR 

Recommended 
Yoke Lock Bolt Torque 

Bolt Dia. Min. Torque 

JB (9 5) 16/20 (22/27) 
!16 ( 11 1) 30134 (41/46) 

Unwelded Univalve Bonnet Gasket Torques 

Figure No. 
½ ¼ 1 

36220.36224.36228 
36264.36268 50/60 50/60 50/60 

36270,36274.36278 (68/81) (68/81) (68/81) 

! 66220. 66224. 66228 
I 66264. 66268 50/60 50/60 50/60 

; 66270,66274.66273 (68/81) (68/81) (68/81) 

I 95224. 96228 
I 96264. 96268 1101120 110/120 110/120 

I 96274. 96278 (149/163) (149/163) (149/163) 

Bolt diameters are 1n inches (m1ll1meters are shown 1n parenthesis), 

Torque values are 1n ft-lbs (newton meters are shown in parenthesis) 

--:,-" 

l 
' ' 
' ' ' ' ; 

: 

Valve Size 

1¼ 1½ 

90/105 90/105 
(122/142) (122/142) 

90/105 90/105 
(122/142) ( 122/142) 

110/120 110/120 
(149/163) \149/163) 
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___ 3'" 
1/4 SQ. DRIVE 

Recommended 
Gland Bolt Torque 

Bolt Dia. Min. Torque 

~/8 (9.5) 9 (12) 
1/15(11.1) 15 (20) 
1'2 ( 12. 7) 20 (27) 

9/16 (14.3) 30 (41) 
% (15.9) 40(54) 

2 2½ 3 4 

140/155 260/290 260/290 400/440 

(190/210) (3531393) (353/39~)__ (542/597) 
·-

260/290 400/440 400/440 400/440 

(353/393) (542/597) (542/597) (542/597) 

430/475 430/475 430/475 4301475 

(583/644) (583/644) (583/644) (583/644) 



Bonnet Torquing Collar Assembly ( cont'd.) -Figure Bonnet Torquing Bonnel Torquing 
Size Number* Collar Assembly Collar Locknut 

1;;, 361 876744 875869 875852 
¼ 362 876744 875869 875852 

½ 361 876744 875869 875852 
½ 362 876744 875869 875852 

¾ 361 876744 875869 875852 
¾ 362 876744 875869 875852 

1 361 876745 875870 875852 
1 362 876744 875869 875852 

1¼ 361 876746 875871 875853 
1¼ 362 876746 875871 875853 

1½ 361 876746 875871 875853 
1½ 362 876746 875871 875853 

2 361 876747 876031 875854 
2 362 876746 875871 875853 

-- ----··--
2½ 361 876748 876035 875854 
2½ 362 876749 876033 875854 

3 361 876748 876035 875854 
3 362 876749 876033 875854 

4 361 876750 876036 875854 
4 362 876750 876036 875854 

¼ 661 876744 875869 875852 
¼ 662 876744 875869 875852 

½ 661 876744 875869 875852 
½ 662 876744 875869 875852 

¾ 661 876744 875869 875852 
¾ 662 876744 875869 875852 

1 661 876745 876870 875852 
1 662 876744 875869 875852 

1¼· 661 876746 875871 875853 
1¼ 662 876746 875871 875853 -1½ 661 876746 875871 875853 
1½ 662 876746 875871 875853 

2 661 876749 876033 875854 
2 662 876749 876033 875854 

2½ 661 876750 876036 875854 
2½ 662 876750 876036 875854 

3 661 876750 876036 875854 
3 662 876750 876036 875854 

4 661 876750 876036 875854 
4 662 876750 876036 875854 

¼ 961 876751 876032 875854 
¼ 962 876751 876032 875854 

½ 961 876751 876032 875854 
½ 962 876751 876032 875854 

¾ 961 876751 876032 875854 
¾ 962 876751 876032 875854 

1 961 876751 876032 875854 
1 962 876751 876032 875854 --

1¼ 961 876751 876032 875854 
1¼ 962 876751 876032 875854 

1½ 961 876751 876032 875854 
1½ 962 876751 876032 875854 

2 961 876752 876037 875854 
2 962 876752 876037 875854 

2½ 961 876752 876037 875854 
2½ 962 876752 876037 875854 

3 961 876752 876037 875854 
3 962 876752 876037 875854 

4 961 876752 876037 875854 
4 962 876752 876037 875854 

• These numbers are !he first lhree digits of the valve figure number -
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Seat Refinishing Tool Assembly 

TOOL SHAFT-------

TOOL HEAD 
SUB-ASSEMBLY 
(INCLUDES BLADES) 

Univalve - Carbon Steel 

Refinishing Reflnls/1ing Refinishing Refinishing Replace- No.of ; 

Size Fig. Tool Tool Tool Tool Head ment Replacement 
No.* Assembly Guide Shaft Assembly Cutterst 

Cutters on , 
Head Assemblyi 

1,1. 361 876708 875920 875942 876111 I ¼ 362 876708 875920 875942 876111 - -
I 

½ 361 876708 875920 875942 876111 I 
½ 362 876708 875920 875942 876111 - -

i I 

¾ 361 876708 875920 875942 876111 I i 
¾ 362 876708 875920 875942 876111 -

i -
1 3611 876709 875920 875942 876112 I 

1 362 876708 875920 875942 876111 - -
1¼ 361 876710 875922 875942 876113 876703 3 

,1¼ 362 876710 875922 875942 876113 876703 3 

1% 361 876711 875921 875943 876114 876703 5 
1½ 362 876710 875922 875942 876113 876703 3 i 

2 361 876712 875924 875943 876115 876703 5 
i 2 362 876713 875923 875943. 876114 876703 5 

2½ 361 876714 875926 875944 876116 , 876703 1 7 ! 
2½ 362 876715 875925 875944 876115 876703 ; 5 

3 361 876714 875926 875944 876116 876703 ' 7 
3 362 876715 876725 875944 i 876115 876703 1 5 
4 361 876716 875927 875944 i 876116 876703 7 I I 4 362 876716 875927 875944 I 876116 876703 7 i 

\IS 661 876708 875920 875942 876111 I 

1/4 662 876708 875920 875942 876111 - - ! 

½ 661 876708 875920 875942 876111 ' 
½ 

- i -
i 662 876708 875920 875942 876111 

¾ 661 876708 875920 875942 876111 ! 3/, 662 876708 875920 875942 I 876111 - -
! 

I , 1661 876709 875920 875942 876112 I 
I - -

I 1 I 662 676708 875920 875942 876111 I 
11'~' 661 876710 875922 875942 I 876113 876703 3 

I , 1,.~ ~6~ 876710 875922 87594?_ ~876113 876703 3 
-~-· 
, '/2 661 876710 875922 875942 876113 876703 3 I 

1½ 662 876710 875922 875942 876113 876703 3 I 

2 661 876715 875925 875944 876115 876703 5 I 
2 662 876715 875925 875944 876115 876703 5 I 

I 

2½ 661 876716 875927 875944 876116 876703 7 ! 
2½ 662 876716 875927 875944 876116 876703 7 I 
3 661 876716 875927 875944 876116 876703 7 ; 
3 662 876716 875927 875944 876116 876703 7 I 

4 661 876716 875927 875944 I 876116 876703 7 
4 662 876716 875927 875944 I 876116 876703 7 ' 

¼ 961 876777 876772 875942 876112 
¼ 962 876777 876772 875942 876112 - -
½ 961, 876777 I 876772 875942 876112 
½ 9621 876777 876772 875942 876112 - -

i 

¾ 961 1 876777 i 876772 875942 876112 ! 
¾ 962 876777 876772 875942 - -I 876112 I 

1 961 876777 876772 875942 I 876112 I 

1 962 876777 876772 875942 ! 876112 - -

1¼ 961 876777 876772 875942 876112 
I 

1 '/. 962 876777 876772 875942 876112 - - I - __j 

11/2 961 876777 876772 875942 876112 I 
1 1/2 876777 876772 - -962 875942 876112 I 

2 961 876715 875925 875944 876115 876703 5 I 2 962 876715 875925 875944 876115 876703 5 
2½ 961 876715 875925 875944 876115 876703 5 
2½ 962 876715 875925 875944 876115 876703 5 
3 961 876715 875925 875944 876115 875703 5 
3 962 876715 875925 875944 876115 876703 5 
4 961 876715 875925 875944 876115 876703 5 
4 962 876715 875925 875944 876115 876703 5 

*These numbers are the f,rst three d1g1ts of the valve figure number 
tWhere a cash ,s 1nd1cated. replacement cutters are not available For new c~rters. the entire 

nead assembly must be replaced. 
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Univalve - Stainless Steel 

Fig. l Refinishing Refinishing Refinishing Refinishing Replace- No.of 
Replacement 

Size N •I Tool Tool Tool Tool Head mer,t Cutters on 0
· Assembly Gulde Shalt Assembly Cutterst Head Assembly 

¼ 361 876717 875929 875942 876111 
¼ 362 876717 875929 875942 876111 - -
½ 361 876717 875929 875942 876111 
½ 362 876717 875929 875942 876111 - -
¾ 361 876717 875929 875942 876111 
¾ 362 876717 875929 -875942 876111 -
1 361 876718 875929 875942 876112 
1 362 876717 875929 -875942 876111 -

1¼ 361 876719 875930 875942 876113 876703 3 
1'/• 362 876719 875930 875942 876113 876703 3 
1½ 361 876720 875931 875943 876114 876703 5 
1½ 362 876719 875930 875942 876113 876703 3 

2 361 876721 875933 875943 876115 876703 5 
2 362 876722. 875918 875943 876114 876703 5 

2½ 361 876723 875917 875944 876116 876703 7 
2½ 362 876724 875934 875944 876115 876703 5 
3 361 876723 875917 875944 876116 876703 7 
3 362 876724 875934 875944 876115 876703 5 
4 361 876725 875936 875944 876116 876703 7 
4 362 876725 875936 875944 876116 876703 7 
¼ 661 876717 875929 875942 876111 
¼ 662 876717 875929 875942 876111 - -
'/2 661 876717 875929 875942 876111 
½ 662 876717 875929 875942 876111 - -
¾ 661 876717 875929 875942 876111 
¾ 662 876717 875929 875942 876111 - -
1 661 876718 875929 875942 876112 
1 662 876717 875929 875942 876111 - -

1¼ 661 876719 875930 875942 876113 876703 3 
1¼ 662 876719 875930 875942 876113 876703 3 
1½ 661 876719 875930 875942 876113 876703 3 
1½ 662 876719 875930 875942 876113 876703 3 

2 661 876724 875934 875944 876115 876703 5 
2 662 876724 875934 875944 876115 876703 5 

21/2 661 876725 875936 875944 876116 876703 7 
2½ 662 876725 875936 875944 876116 876703 7 
3 661 876725 875936 875944 876116 876703 7 
3 662 876725 875936 875944 876116 876703 7 
4 661 876725 875936 875944 876116 876703 7 
4 662 876725 875936 875944 876116 876703 7 
¼ 961 876779 876773 875942 876112 
¼ 962 876779 876773 875942 876112 - -
½ 961 876779 876773 875942 876112 
½ 962 876779 876773 875942 876112 - -
¾ 961 876779 876773 875942 876112 
~/4 962 876779 876773 875942 876112 - -
1 961 876779 876773 875942 876112 
1 962 876779 876773 875942 876112 - -

1¼ 961 876779 876773 875942 876112 
1¼ 962 876779 876773 875942 876112 - -
11/2 961 876779 876773 875942 876112 
11/2 962 876779 876773 875942 876112 - -

2 961 876724 875934 875944 876115 876703 5 
2 962 876724 875934 875944 876115 876703 5 

2½ 961 876724 875934 875944 876115 876703 5 
21/2 962 876724 875934 875944 876115 876703 5 
3 961 876724 875934 875944 876115 876703 5 
3 962 876724 875934 875944 876115 876703 5 
4 961 876724 875934 875944 876115 876703 5 
4 962 876724 876934 875944 876115 876703 5 

• These numbers are the first three d1g1ts of the valve figure number 
tWhere a dash 1s indicated. replacement cutter~ are not available For new cutters. the entire 

head assembly must be replaced. 
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---------------------------------------------, 

Typical Univalve Seat Refinishing Tool Arrangement 

-

i-.-------SEAT REFINISHING 
TOOL ASSEMBLY 

-

-
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Typical Univalve Seat Refinishing Tool Arrangement {confd.) 

Figure Tool 
Size Number• Materialt Assembly 

l/4 361 cs 
l/4 362 cs 
1;., 361 ss 
¼ 362 ss 
½ 361 cs 
'.12 362 cs 
½ 361 ss 
1/2 362 ss 
¼ 361 cs 
3/, 362 cs 
~l,i 361 ss 
¾ 362 ss 
1 361 cs 
1 362 cs 
1 361 ss 
1 362 ss 

1 '~ 361 cs 
1 '/, 362 cs 
, 1_1J 361 ss 
1¼ 362 ss 
11/2 361 cs 
1 '/2 362 cs 
1'h 361 ss 
11/2 362 ss 

-
2 361 cs 
2 362 cs 
2 361 ss 
2 362 ss 

2½ 361 cs 
21

/2 362 cs 
2½ 361 ss 
21

/2 362 ss 
3 361 cs 
3 362 cs 
3 361 ss 
3 362 ss 
4 361 cs 
4 362 cs 
4 361 ss 
4 362 ss 

J 661 cs 
J 662 cs 
J 661 ss 

14 662 ss 
" 661 cs 12 
,_. 
•2 662 cs 

112 661 ss 
'/2 662 ss 
3,~ 661 cs 
~'J 662 cs 
~/J 661 ss 
314 662 ss 
1 661 cs 
1 662 cs 
1 661 ss 
1 662 ss 

, "/.! 661 cs 
1. /J 662 cs 
1'/ ,4 661 ss 
1 --., 662 ss 
11

-2 661 cs 
1 ',2 662 cs 
, 1/::, 661 ss 
, 1,2 662 ss 

•These numbers are the first three digits of the valve figure number 

t CS denotes carbon steel material 
SS de~otes stainless steel material 

876708 
876708 
876717 
876717 
876708 
876708 
876717 
876717 
876708 
876708 
876717 
876717 
876709 
876708 
876718 
876717 
876710 
876710 
876719 
876719 
876711 
876710 
876720 
876719 
876712 
876713 
876721 
876722 
876714 
876715 
876723 
876724 
876714 
876715 
876723 
876724 
876716 
876716 
875725 
876725 
876708 
876708 
876717 
876717 
876708 
876708 
876717 
876717 
876708 
876708 
876717 
876717 
876709 
876708 
876718 
876717 
876710 
876710 
876719 
876719 
876710 
876710 
876719 
876719 

Figure 
Size Number• Materialt 

2 661 cs 
2 662 cs 
2 661 ss 
2 662 ss 

2½ 661 cs 
2½ 662 cs 
2½ 661 ss 
2½ 662 ss 
3 661 cs 
3 662 cs 
3 661 ss 
3 662 ss 
4 661 cs 
4 662 cs 
4 661 ss 
4 662 ss 
¼ 961 cs 
¼ 962 cs 
¼ 961 ss 
'/• 962 ss 
½ 961 cs 
½ 962 cs 
'/2 961 ss 
½ 962 ss 
1t;, 961 cs 
¾ 962 cs 
¾ 961 ss 
¾ 962 ss 
1 961 cs 
1 962 cs 
1 961 ss 
1 962 ss 

1¼ 961 cs 
1¼ 962 cs 
1¼ 961 ss 
1¼ 962 ss 
1½ 961 cs 
1½ 962 cs 
1½ 961 ss 
1½ 962 ss 
2 961 cs 
2 962 cs 
2 961 ss 
2 962 ss 

2½ 961 cs 
2½ 962 cs 
2½ 961 ss 
2½ 962 ss 
3 961 cs 
3 962 cs 
3 961 ss 
3 962 ss 
4 961 cs 
4 962 cs 
4 961 ss 
4 962 ss 

*These numbers are the first three digits of the valve figure number 

t CS denotes carbon steel material 
SS denotes stainless steel material. 

Tool 
Assembly 

876715 
876715 
876724 
876724 
876716 
876716 
876725 
876725 
876716 
876716 
876725 
876725 
876716 
876716 
876725 
876725 
876777 
876777 
876779 
876779 
876777 
876777 
876779 
876779 
876777 
876777 
876779 
876779 
876777 
876777 
876779 
876779 
876777 
876777 
8767i9 
876779 
876777 
876777 
876779 
876779 
876715 
876715 
876724 
876724 
876715 
876715 
876724 
876724 
876715 
876715 
876724 
876724 
876715 
876715 
876724 
876724 

Low alloy valves are the same as carbon steel material. 
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TERMS AND CONDITIONS 

Freight Allowance: All prices are F.0.8. 
factory. We will attempt to route ship
ments in the method which will result in 
the lowest cost unless otherwise in
structed. All shipments will be made 
collect unless stipulated otherwise on 
the purchase order in which case you 
will be invoiced for all transportation 
charges. 

Title and risk of loss for damage to 
the goods passes to the customer upon 
delivery to the earner. 

Terms: Terms of payment, net 30 days. 

Prices: List prices are subject to dis
count. minimum order $50.00 net value. 
All prices subject to change without 
notice. Prices quoted do not include 
Federal. State or Municipal, Sales or 
Use. Occupation or Privilege Taxes. 
based on or measured by sales, which 
tax. or taxes. will be added to prices 
where applicable. 

Design: We reserve the right to make al
terations in design without notice. 

Shipments: All statements of prospec
tive date of shipments are estimated. 
We use our best efforts to ship within 
the time estimated. 

Force Majeure: The consequences, di
rect or indirect. of labor troubles. fires. 
accidents. floods, hostilities. shortage 
of transportation. failure. suspension or 
curtailment of production due to short
age of supply of raw materials. or other 
economic factors, Government acts or 
requirements and any and all like or dif
ferent causes beyond the control of the 
parties hereto shall excuse perfor
mance by either party to the extent by 
which performance is prevented there
by. Rockwell may. during any period of 
shortage due to any of said causes, pro
rate its supply of such goods among all 
its buyers in such manner as may be 
deemed equitable in the sole judgment 
of Rockwell. 

Claims: Must be made within ten days 
after receipt of goods. 

41~ Rockwell 
"•~ International 
... where science gets down to business 

AA10M-4/B1 

Returns: Returned materials will be ac
cepted only if shipped with our permis
sion and in accordance with our regula
tions governing such returns. In issuing 
credits for returned material. we reserve 
the right to deduct a handling charge. 
No credit will be issued for goods 
having less than $50.00 net value after 
deduction of handling charge. 

Cancellations: Firm orders which have 
been accepted are subject to cancella
tion or changes in specifications only 
on the basis of a minimum charge sub
ject to increase to cover additional 
costs. 

Inspection: When orders are accepted 
subject to buyers' inspection, the goods 
must be inspected and accepted before 
shipment is made. 

How to Order: In transmitting orders or 
inquiries for Rockwell Edward valves, it 
is essential that complete specifications 
be given so that the exact value may be 
identified. Normally the information 
would include quantity, size and figure 
number and in some cases, body ma
terial. It is also highly desirable, when 
other than standard conditions exist, 
that a full description of the working 
conditions be supplied: pressure and 
temperature ranges, nature of fluid to 
be handled, and whether any unusual 
conditions of corrosion. shock or abra
sion is likely to be present. 

Warranty: Rockwell warrants its prod
ucts only against defects in materials 
and workmanship. Rockwell's liability 
and customer's exclusive remedy under 
this warranty or any warranty extends 
for a period of one ( 1) year from the 
date of Rockwell's shipment and is ex
pressly limited to repayment of the pur
chase price, repair, or replacement, at 
Rockwell's option, during said period, 
upon proof satisfactory to Rockwell and 
upon customer's returning and prepay
ing all charges on such products to fac
tory or warehouse designated by 
Rockwell. THIS WARRANTY IS MADE 
EXPRESSLY IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESS. IMPLIED, 
OR STATUTORY, WITH RESPECT TO 
QUALITY, MERCHANTABILITY, OR 
FITNESS FOR A PARTICULAR 
PURPOSE. 

4.7.4-107 

Flow Control Sales Offices 

ATLANTA, GEORGIA 
(Dorav,lle-30340) 
3500 McCall Place 

458-2263 Area Code 404 
CHICAGO, ILLINOIS 
(Oakbrook Terrace 60181) 
1-S-132 Summit Avenue 

620-8840 Area Code 312 
DALLAS, TEXAS 75247 
2934 Iron Ridge 
PO Box 47767 

631-1890 Area Code 214 
HOUSTON. TEXAS TT092 
5400 Mitchelldale Street 

682-6651 Area Code 713 
LIVINGSTON, NEW JERSEY 07039 
70 South Orange Avenue 

533-0511 Area Code 201 
LOS ANGELES. CALIFORNIA 
( Orange-92668) 
P 0. Box 5100 
171 South Anita Drive. Suite 210 

978-6811 Area Code 714 
NEW ORLEANS. LOUISIANA 70119 
2609 Canal Street 
PO Box 19438 

822-2524 Area Code 504 
NEW YORK. NEW YORK 
!See LIVINGSTON. NEW JERSEY listing) 

In New York. Call (212) 563-4055 
PHILADELPHIA. PENNSYLVANIA 
(King of Pruss,a-19406) 
Academy Building. Su,te 205 
1150 First Avenue 

337-9025 Area Code 215 
PITTSBURGH. PENNSYLVANIA 15208 
390 N Lexington Avenue 

247-3200 Area Code 412 
TULSA, OKLAHOMA 74145 
4845 Sou th Sheridan Road 
Suite 510 
P 0. Box 45210 

622-0330 Area Code 918 

CANADA 

ROCKWELL INTERNATIONAL 
OF CANADA LTD 
MISSISSAUGA, ONTARIO L4Y 3Y3 
2345 Stanfield Road 

275-1942 Area Code 416 
CALGARY. ALBERTA T2H 2L9 
7710 Fifth Avenue. S.E. 

259-5360 Area Code 403 

EUROPE, AFRICA AND MIDDLE EAST 

ROCKWELL INTERNATIONALS.A. 
FLOW CONTROL DIVISION 
430 Bath Road 
Slough. SL 1 6BB England 
Cable Address: ROCKFLOW SLOUGH 
Telephone: Burnham (06286) 63711 
For France: 
ROCKWELL VALVES S.A. 
56 rue des Acacias 
75017 Paris, France 
Telex RVSAPAR 640 658 F 
Telephone: 11) 380.36.27 

FOR LATIN AMERICA AND FAR EAST 

ROCKWELL INTERNATIONAL 
FLOW CONTROL DIVISION 
400 N Lexington Avenue 
Pittsburgh, Pa. 15208 
Cable Address· ROCKWL INT PGH 
Telex· 866241 
Telephone: (412) 247-3318 
Representatives Throughout The Wortd 

Flow Control Division 
400 North Lexington Avenue 
Pittsburgh, Pennsylvania 15208 

Prinled ,n U S.A 
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4.7.5 

4. 7. 5. 1 

4. 7. 5. 2 

4.7.5.3 

4.7.5.4 

4.7,5,5 

4.7.5.6 

4.7.5.7 

4.7.5.8 

4.7.5-9 

4. 7. 5. 10 

Subcooler Water Isolation Valve 

Identification 
Tag Number 

v-co-301-301 

V-C0-302-302 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water or Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Subcooler Water Isolation Valve 

Subcooler Water Isolation Valve 

Rockwell Edward, Pittsburg, Penn. 

4 inch Fig. 4016 

SP42-085 (following) 

Body: Carbon Steel 

314 1 b. 

See Rockwell Edward Maintenance Manual V-377 RI (See paragraph 4.7.4. 11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-377 RI (See paragraph 4.7.4. 11) 

Parts Li st 

See Rockwell Edward Maintenance Manual V-377 RI (See paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-377 RI (See paragraph 4.7.4. 11) 

Maintenance Instructions 

See R.:,ckwell Edward Maintenance Manual v-377 RI (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.5-1 



PREPARED BY -~ 

T. L. HYDE )Jr FSCM NO. 02602 

APPROVALS 
Rockwell International Corporation 

Rocketdyne Division 

✓g j;L_).,J 2.--1~-,, Canoga Park, Califomia 

/ 

SPECIFICATION 

TITLE 
THERMAL STORAGE HEATER WATER ISOLATION VALVE 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( d, - I ND I CATES CHANGE) 
4.7.5•2 

NUMBER 

SP42-085 
TYPE 

EQUIPMENT 

DATE 
1-24-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. !PAGE 1 of 2 

-



I NUMBER 

. SP42-085 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

- ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R 13HM5 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETTER I 
i-----_.-

1 

--,..--~--.-.......----,-~----4 PAGE 2 

THWIS-1 AND -2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

BUTTERFLY, GATE, OR GLOBE (IN LINE) 

4 INCH RF FLANGE (ASTM Al06 GRADE B. SCHEDULE 80 PIPE) 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

HANDWHEEL 

WATER, AND STEAM AT 1550 PSIG MAXIMUM AND 675 F MAXIMUM 

16 TO 113 F 

900 LB 

Cv = 83 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT BELOW 125°F, 

4.7.5-3 
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4.7.6 

4. 7. 6. 1 

4.7.6.2 

4.7.6.3 

4.7.6.4 

4.7.6.5 

4.7.6.6 

4. 7. 6. 7 

4.7.6.8 

4.7.6.9 

4. 7. 6. 1 o 

Flash Tank Steam Isolation Valve 

Identification 
Tag Number 

v-co-303-305 

v-co-304-306 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water and Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Flash Tank Steam Isolation Valve 

Flash Tank Steam Isolation Valve 

Rockwel 1 Edward, Pittsburgh, Penn 

4 inch Fig. 1911 (WC6)Y 

SP42-086 (following) 

See stamping on valve body 

225 1 b. 

See Rockwell Edward Maintenance Manual V-475 (See paragraph 4.7.4.11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-475 (See paragraph 4.7.4.11) 

Parts List 

See Rockwell Edward Maintenance Manual V-475 (See paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-475 (See p.aragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwel 1 Edward Maintenance Manual V-475 (See paragraph 4. 7.4.11) 

Acceptance Tests 

None 

4.7.6-1 



PREPARED BY 

T. L. HYDE 

TITtE 

FSCM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

canoga Park, Califomia 

SPECIFICATION 

THERMAL STORAGE FLASH TANK ISOLATION VALVE 

FORM R 131~-1 REV. 2-78 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in -writing by Rocketdyne 
Engineering. 

( </> - INDICATES CHANGE.1 

4.7.6-2 

NUMBER 
SP42-086 

TYPE 
EQUIPMENT 

i------------t 
DATE 

1-24-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. 
PAGE 1 of 2 

I 
' i 

-, ___ / 

.,__) -



!NUMBER 

SP42-086 

TAG NUMBER: 

TYPE: 

I CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: ., 
W ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131-H-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETTER ! 
-~--......----.--~--.--.....----1 PAGE 2 

TfWIS-1 AND -2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

GATE 

4 INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 80 

PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER, AND STEAM AT 1550 PSIG MAXIMUM AND 675 F MAXIMUM 

16 TO 113 F 

900 LB 

Cv = 404 MINIMUM 

INTERNAL - ANSI CLASS V 

EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE ( INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT 

AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 

THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 INCH THICK INSULATION AFTER ATTACHMENT TO 

LINE. 

3. HANDWHEEL PUST BE KEPT BELOW 125°F. 

4.7.6-3 
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4.7.7 

4. 7. 7. 1 

4.7.7.2 

4.7.7.3 

4.7.7.4 

4.7.7.5 

4.7.7.6 

4.7.7.7 

4.7.7.8 

4.7.7.9 

4. 7. 7. 10 

Flash Tank Water Isolation Valve 

Identification 
Tag Number 

v-co-15-307 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification NO. 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

Description 

Flash Tank Water Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

6 inch Fig. 318Y 

SP42-080 (following) 

Body: Carbon Steel 

278 lb. 

Rockwell Edward, Pittsburgh, Penn. 

Special Cautions 

See Rockwell Edward Maintenance Manual V-380 (See pa:ragraph 4.7.4.11) 

Periodic Service 

See Rockwell Edward Maintenance Manual V-380 (se·e paragraph 4.7.4.11) 

Parts List 

See Rockwel 1 Edward Maintenance Manual V-380 (See paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward Maintenance Manual V-380 (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.7-1 



PREPARED BY I 

. 

J. vJ. LEWELLEN FSCM NO. 02602 

APPROVALS -,-. ,1~.1 
~/--' ~ ~:.... ,.. ,. I 8'-> 

Rockwell International Corporation 
Rocketdyne Division 

TITLE 

Canoga Park, California 

SPECIFICATION 

THERMAL STORAGE FLASH TANK ISOLATION VALVE 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

NUMBER 
SP42-080 

TYPE A 
EQUIPMENT 

1
w, .,_ _________ .... ~~ 

DATE 
3-19-80 

SUPERSEDES SPEC. DATED: 

1-24-80 
REVS LTR. !PAGE 1 of2 

I"• 
L---1 ---------FORM R 131-l-4-1 REV. 2-78 ( </, - INDICATES CHANGE) 

4.7.7-2 



NUMBER 
SP42-080 

0 TAG NUMBER: 

0 TYPE: 

0 CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

~ ANSI RATING: 

~ 0 CAPACITY: 

- LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

0 

I-
FOAM R 131-l'Mt RIV. :Z-78 

Rockwell International Corporation 
Rocketdyne Division 
= . "'C • • = ... 

FSCM NO 02602 

REVISIOI\/ LE"'."TER 1 

f--,----,-------,---,--~--,------,---~---1'. PA G F.: 2 
B I 

TFWIS AND TFSIS (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

GLOBE OR GATE (IN LINE) 

6 INCH BUTTWELD TO ASTM A106 GRADE B, 
SCHEDULE 40 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER/STEAM AT 165 PSIG MAXIMUM AND 650 F 
MAXIMUM 
16 TO 113 F 

300 LB 

Cv-400 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING 
RUST AND MILL SCALE) AND SHALL BE PACKAGED WITH 
COVERED PORTS TO PREVENT CONTAMINATION DURING 
SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT 
REMOVAL FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT 
INSTALLATION OF 3-1/2 INCH THICK INSULATION 
AFTER ATTACHMENT TO LINE. 

3. HANDWHEEL MUST BE KEPT BELOW 125°F 

4.7.7·3 



- 4.7 Manual Valves 

4.7.8 Identification Description 

TaZ No. Butterfly 
V-CO-SCE)-1 Block Valve for LV-74D-2 
V-CO-(SCE)-2 Block Valve for LV-74D-2 
V-CO-(SCE)-3 Block Valve for LV-74B 
V-CO-(SCE)-4 Block Valve for LV-74B 

4.7.8.1 Description 

Manufacturer: Lunkenheimer 
Part No.: 4700 

4.7.8.2 Maintenance Instructions 

See following valve specification data sheet. 

-

-
4.7.8-1 



n1v1s1nN USAGc ~il@aJErn~ =ill~@u' MMI P I pp I SH I ;:1 \ SP 

Ix I I I I E~neerin~ Standard 

TYPE -
RATING 

ENOS 

BODY -
BONNET 

VALVE SPECIFICATION SHEET Vl02* 

BUTTERFLY (TAPPED LUGS). 

ISSUED ]Q/14/76 
REVISED 5/2/79 

150 PSIG BUBBLE-TIGHT BI-DIRECTIONAL DEAD END SERVICE RATING AT 1800F 
MAXIMUM.** 
TAPPED ANSI Bl.l, UNG, TO FIT CLASS 125 ANSI Bl6.l OR CLASS 150 ANSI 
816.5 FLANGES.*** 
SEMI-STEEL 

BODY & BONNET BOLTING 

DISC 

STEM 

SEAt -

BRONZE, OR STEEL WITH WELDED NICKEL EDGE. 

316 SS WITH PERMANENT SELF-LUBRICATING CORROSION-RESISTANT BEARINGS 
ANO 316 SS EXTERNAL SHEAR PINS. 
BUNA-N OR HYCAR (MOLDED-IN). 

SEALS sur~A-N OR HYCAR. 
(Or Packing) 

OPERATOR 2" - 611
: LEVER W/THROTTLING PLATE 

8" - 20": ENCLOSED ROTARY SCREW TYPE ACTUATOR W/POSITION INDICATOR. 
24" & LARGER: ENCLOSED WORM GEAR OPERATOR W/POSITION, INDICATOR. 

NOTES: * 
7rlr 

*** 

THREE DIGIT DESIGNATION. 
CHECK MANUFACTUER' S RECOt1!1ENDATIONS FOR HIGHER PRESSURE-TEMPERATIJRE 
SERVICE, AND VACUUM SERVICE. 
CHECK FACE TO FACE DIMENSION. MAY NOT BE INTERCHANGEABLE. 

Unless noted, the description above will override the Manufacturer's figure number in CHI of differences. 

MANUFACTURER 

CRANE 
DEMCO 
DEMCO 
DEZUR_IK 
GRINNELL 
KEYSTONE 
LUNKENHEIMER 
TRW MISSION 

CUSTOMER 

ORDER NO. 

FOR\.1 20-40 

ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO. 

23N 
SERIES NE 
SERIES NF 
632L 
IWL-LUG 
122. 
4700 
3100 
4100 

SIZE RANGE 

2" - 1211 

2" - 12" 
14" - 24" 
2" - 20" 
2" - 24" 
211 

- 20" 
2" - 12" 
2" - 12" 
14" - 2011 

4.7.8-2 

REMARKS 

VALVE NUMBER Vl02* 

-

-

-



-

-

-

4.7.13 

4.7.13.1 

4.7.13.2 

CP #9 Furnished Valves 

Identification 

The following manual valves were furnished by the Waldinger Corp. 
CP #9. 

Description of Information 

These sheets include Stearns-Roger Valve specification and the 
applicable catalog cut sheet from the vendor. 

4.7.13-1 



l:::npn.::erin~ ~t:ind:.ird '/~/Kl 
ISSUED 6/ J./ 7 6 

_______ ...._ ____ v_A_L_V_E_S_P_e_c_1_F_1c_A_T_1 o __ N_S_H_E_E_T __ v_4 __ 1_0_* ____ ,1_R_E_v_,s_E_o __ s_1 _1/_7_9~ (-: 

I 
I 

I 

TYPE 

RATING 

ENDS -
BODY 

BONNET 

GATE. 

CLASS 150, ANSI Bl6.5. 
·..: 

FLA."iGED, RF, CI.ASS 150, ANSI B16.5. 

316 SS, ASni A35l, GR. Cf8M OR Al82, GR. F316. 

(BOLTED) ASnl A.351, GR. CFSM OR A.182, GR. F316. 
BODY & BONNET BOLTING ASTM A.193, GR. B8M (316 SS) • 
DISC -
STEM 

SEAT -
SEALS 
{OrPad:ing) 

OPERATOR 

316 ss, ASTM Al82, GR. 

316 ss, ASTI! Al82, GR. 

-
316 SS., INTEGP--U. 

TEFLON. 
-

P~<\.i.'IDWHEEL. 

1<TEREE DIGIT DESIGNATION 

• FJl, DOUBLE WEDGE. 

F316, OS & Y. -

I Unf~, no,od. <ho de,cription abo.o ,.;u o•mido th• M0nuloctum', figu<0 numb<, in "'" of diffoconce,. 
ACCEPTABLE VALVE EQUIVALENTS 

·. 

! t- --· ~ .. --------..---------.,..-------,--------------------' I MANUFACTURER I SIZE RANGE REMARKS FIG. NO. 

I .· ~~~~;~ .. •:~::~~~---·,. ::~~·::' ::7ii~'1'i.;.'£~I~"!Ir
0

''. •·~i/2~.~~,i~.>~, I JENKINS l327RF - . 1j£;~' ·:a";." -:l 

I
t PACIFIC 8550-12 1/2" -12" 

?Ow"E:L 2l:95A 1/4" - 2" I STOC!GL\.H 15-OF(316RF) 1/2" - 6" 

I 
I 

I 
I 
l 
j 

l I -c-=-:-u=-=s:-::T:-:0:-r·-=-,1=::-=R:-------"-------------------'--+------------~--~ ' l ORDER NO. 4.7.13-2 VALVE NUMBER V410* 

"-' 

, -, 

• 



Design Data ?nd Features: 
_ • Patented split-wedge di~c has dual halves which rotate to 
~ eliminate galling.- seizing and prema!ure wearing of seat .....,-6 surface. 
W• Two-piece packing gland· equalizes the loading on TFE 

packing. . 
• All valves have TFE packing and TFE gaskets. 
• These valves are regulariy furnished in the stainless steel 

indicated adjacent to the Catalog riumber, but also are 
available in other austenitic stainless steels. · ·I. . .• Valves comply with applicable requirements of. ANSI B16'.S, ANSI B16.1O, ANSI B16.34, API 603, and MSS SP-42. --· .. 

• Socket welding end valves will regularly be furnished as _ _ -.:-·:~ _ _threaded bodies with ends bored for socket welding, unless · 
-~-----. 

_ ---c----. otherwise specified~.=:.:.. ___ : ~- - · __ ·--~---_ . __ _ 
• Butt ~aiding end valves arEt availabfe--on special order-.~- -

-...... 

: • Valves 1 Y,'" and larger will be tapped at the bottom ~~ . 
and fitted with a plug for drain or flushing connection when 
specified. 

,i Valves can be furnished with by.:.passes when ordered. __ ., ·- · 
• Stai~less steel drip shields and plastic splatter shields are 

zvailable. 

L 61270 & L 61270-AL 
L 61273 & L 61273-AL 

61275 & 61275-AL 
-? 61276 & 61276-AL 

21270 & 21270-AL 
21275 & -21275-AL 
21276 & 21276-AL 

'· . 
.. -- , -

CF-3M 
CF-3M 
CF-8M 
CF-3M 
CN-7M 
CN-7M 
CN-7M 

Threaded 
Socket weld 
Flanged, FF. 
Flanged,RF 
Threaded 
Flanged,FF 
Flanged,RF 

FF abbre~ialion means Flat Faced. RF abbrevialion means Raised Face.. .. 
--.-- -·----- ·- ,-

Weight-Pounds Oime'?sions-Jnches 

Valve Threaded N.P.S. & Socket 
Weld 

·A 
Flanged Threaded 

Flanged_ B C· & Socket -
Weld 

½ 4.5 6.5 2.62 4.25 6.50 3.0 ¾ 5.7 8.2 2.88 4.62 7.50 . 3.5 1 8.1 11.6 3.25 5.00 9.00 4.0 1¼ 17.6 4.25 12.00 5.0 1½ 17.6 22.3 4.25 6.50 12.00 5.0 2 23.6 33.0 4.50 7.00 13.50 5.0 2½ 45.4 7.50 15.50 7.0 "" ., 62.5 8.00 18.00 8.0 4 93.0 9.00 23.00 9.0 6 167.0 10.50 31.25 10.0 8 280.0 11.50 · 38.88 12.0 

74.7.13-3 , _ 

--

Flang~RF 

'_ICRANEj 

GATE VALVE 
CLASS150 
½" to 8" 
OS& Y Bolted Bonnet 

Split Wedge Disc 

~-···~--~:;--_ 
- - -· 

- ... -~~. --:-;.._ ... __ :.~ 
. --- . -- . ---- .. . .. -~-~.::~ • . Pressure-Temperature Rating._•::.,:;:·=" 

Stainle~ Steel ASTM A351 Grade CF-8M -. 
275 psi @-20F to 1 00F ... : · ~--:: . .-~i: _ 

:S;;: ~~: 5 for ·:.Stings of o~~r inat~ials. ~~~~;;;;--res 
-. .,;--~ :-.;..._: ~ 

~- --------. 

:.: -· ··, 

.: . ..:. ___ -. 

-. .- __ :~: ;-_:__ 

- . - -· - -- -- . . -.. -. ..: .. 

-.· 

:?':~ 
Threaded 

~ • :- ~ ~ :-- -. 
9 

-



~.:J...c I ' ' I ~-' I ' ' I -· 

1 1 x, I I · 1 

-------- ____ ._,~--
~ I 

VALVE SPECIFICATION SHEEi V492* 

ISSUi:O 10/14/76 

REVISED 

TYPE 

RATING 

ENDS 

BODY 

BONNET 

GATE. 

CLASS --..150, ANSI Bl6.5. 

SOCI<l:? WELD, ANSI Bl6.ll. 

316L 5S 11 ASTM AJSl, GR. CF"JM, OR Al82, GR. FJJ.6L. 

(BOLTED) 316 SS, ASnl A351·,· GR. CFSM OR Al82 11 GR.. F316. 
---aoov- &-BONNET sot TING· ·-_ ASTM Al93, ca. BSM (316 ssf~ · · ' ---.-~-------. ·- --- -- ... --- -

.-
·- ~--DISC 

STEM. 

SEAT 

- - ,· - . . -- .. . .. 
• -- - - • - -.· -• - - , ·• - -• ' - - •• _ 316 ~S, _ASIM' Al82, ~R. F316: DOUBLE WEDGE:. ~-

316 SS, ASTM Al82, GR. F316, OS & Y. 

L'l"TEGlLU. 

SE.c:\LS TEFLON. 
lor Packing) 

OPERATOR l-L <\ND WHEEL • 

* THREE DIGIT DESIGNATION. 

Unless noted. the description above will override the Manufact_urer's figure number in case of differi!nces. 

MANUFACTURER 

ALOY CO/WALWORTH 
PACIFIC 
POWELL 
STOCKRA}i 

cus,o~.,ER 
ORDER NO. 

F()R~I .JO 

ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO. 

114 
s-&552 
2494A-S~'E 
15-0SW(316) 

SIZE RANGE 

1/2"- - 211 

1/2" - 2" 
1/4" - 211 

• 1/2" - 2" 

4.7.13-4 

REMARKS 

VALVE NUMBER V49::?* 

·-
_~-,-: 

i 

i 



Ues:gn Uata and reatures: . . . 
• P2.tent.:d split-wi:!dge di~c has dual halves which rotate to j eliminate galling,· saizing and prema_!ure wearing of seat 

__.... suri3ce. a• Two-piace packing gland equalizes the loading on TFE W packing. • 
• All valves have TFE packing and TFE gaskets. 
• These valves are regulariy furnished in the stainless ·steel 

indicated adjacent to the··-catalog number, but also are 
available in other austenitic stainless steels. · 

_ • Valves comply with apbiicabie requirements of. ANSI B16'.S. ANSI 816.10, ANSI B16.34, API 603, and MSS SP-42. - .. 
• Socket welding end valves will regularly t:,a furnished as 

threaded bodies with ends boredlor socketweldlng. unless otherwise specified. · ' · . -- ~-, -~ ::- .··-
• Butt welding end valves are m,allable on special order:·--,:·~. 

-=·:_-.~Valves 11/.,a" and larger will be tapped at the bottom·~ 
---:::: ; .and fitted wi~h a plug for drain or flushing connection when : ~ ~peci~ed. ·:· -~ - :::f:-:-:-: ,:: ·, >" _:;i\;:--:._· :: . :_• .': ;;:~~;~;.=/a:i-;"-_:.~-~ ,·-.. '.. 

• Valves can be furnished with by,=,passes ~hen ordered~ ·- · ·. --
" Stairyless steel drip shields and plastic splatter shields ~re · · 

available. - · .... -~ ~-:---· ~ .:. .. .. ~;- -
-•·.:..._ ... --

. . -=·~ -_~,.__ .-.--~:;...,.... ~~~ ~~-,- ·~-~ ~~~~ri~ff ~~~7'7~-~~ ~-Ca!_a~_og ::.N~r:!Jpers,~-- -~ -~~:Er.els .)§,..., ~~~~ ... , , __ ,..:..,~..,,.,-
~ ~- . ~ :~~-=~~~ 

L 6i 270 & L 61270-AL . - CF-3M Threaded - . .. - -·· ~ L 61273 & L 61273-AL CF-3M Socket weld 61275 &" 61275-AL CF-8M Fianged, FF. 
61275 & 61276-Al CF-8M Flanged, RF 21270 & 21270-AL CN-7M- Threaded .. 
21275 & . 21275-AL CN-7M Flanged,FF 

.. 
-- 21276 & · 21276-AL CN-7M · Flanged, RF 

~;: abbre~ialion IT>"!ans Fl.at F.ac-,d. RF abbreviation ~an5 Rai:,ed Face.; ... . 
~ ... · .. •., .. ·.:·.--:.:_:,.;..;.:.;. ... -- ·_ ·- ·- ---•;'i~:-~_.:-:-. 

~- .--.. 
--=- .. -·_ ._ !. . 

-·- '. - Weight.:.=.pounds -·::;,.-._.; Dime~sions----lnches 

Valve - ·A Threaded 
.. -.. -· 

N.P_S~ & Soci<et. Flanged Threaded B Weld & Socket Hanged. C 

Weld 

1/.z 4.5 6.5 2.62 4.25 6.50 3.0 1/~ 5.7 8.2 2.88 4.62 7.50 . 3.5 1 8.1 11.6 3.25 5.00 9.00 4.0 1!~ 17.6 4.25 12.00 5.0 1'h 17.6 22.3 4.25 6.50 12.00 5.0 -
_I 

2 23.6 33.0 . 4.50 7.00 13.50 5.0 - ;>'h 45.4 7.50 15.50 7.0 - J 62.5 8.00 18.00 8.0 II 93.0 9.00 23.00 9.0 0 167.0 10.50 31.25 10.0 0 280.0 11.50 38.88 12.0 

~-- · 4.7.1J:6:~--. - ··: .. -

FlaffS~RF 
: 

GATE VALVE 
CLASS150 
½" to 8" 
OS&Y Bolted_Bonnet 

Split Wedge Djsc 

:- ..... -
. _ .... ·_ ·-\.~-- -.- -•. ·- ,_; __ .- -.- ' _._ - ....... _-' - - . . . - . - ... --- . ·-. : .. _ ... ~-.,;:~ 

· • .-. Pr~ur:;Teinj;~ralure R~ting ;-:-~;=::--
Stainless Stael ASTM A351 Grade CF..SM · · -. . . . .:-: . i1s psi @-20r -la 1 00F -=. _ •. ' ::c:i,/ .. •· ~:.; :~_':'--:· : .• - .... ---· . "'; . • . ·r ~--··:-:'"..,.__,_ ·_ ·Seepage 5 for ratings or ether m.alerials and tamperalu~ 

~ -" - . ·- : . ~-;~-~;:-·~~.-~:~·:~~:_>- ---~~-~-~~ ~·~_.:·1;;:~~~-;.;_~-

.... ,. - ... . . ,· ':_.,_: -. --·--· -·- ?_:f~~:;::2:?~~~ ---- - .- -· .••---, 

. I 

""-·. 
. - . -:~·.:.: .... -- -- ··-

• 

.......... ·. 

~:~:_:-;.·- ·--:_;~_.;.,;_~ 
... 

. ,. ~ ---

. -- . "-:,--'"'---::,=-:::sr't •• _ ___;:-...:.· __ -- •· . 

l.:~ 
Threaded 

------. -. ... 

~~:--~-/~~- "9 ' ~--· -~~~?:~·:.~-:-~~;~.7-~~~~;:~ .. ~:::-::-~.-;-.-~,.A .. f,~~~-~ .... ~~,::~.---------··------~--~~:_ _____ ""'_,._• :_~~•---~-



I I I I I 
-- ·---- ___ {;5)....., .... r---:---· ,. 

\ IX I I I I l En!!Ynce-rin~ SI.Jntl..srd 

I 
I 

,. 

TYPE -
RATING 

ENDS -
BODY -
BONNET 

I VALVE SPECIFICATION SHEET 

GLOBE. 

CLASS 150, ANSI B16.5. 

SOCKE! WELD, ANSI Bl6.ll. 

V577* 

316L SS, ASTM A35l, GR.°CF3M OR A182, GR. FJlqL. 

lSSUEOlO/ 14/7 6 
REVISED 

.. - (BOLTED) 316-· SS, ASTM AJ~l, GR. CFSM OR Al82, GR~: F316 •• 
~':-BODY & BONNET BOLTING 

. -- :- -~ ,.... -- "•',... --- _... :·· -::-'.:-. , -

ASTM Al9 3, GR. BSM ( 316 SS) • - -=----
DISC· -
STEM -
SE.t.\T -
SEALS 

{Or:-Packing) 

OPERATOR 
L 

. . . .. •· . 
. __ 316 SS, ASTM Al82, GR. F316 (PLUG .TYPE). 

316 SS, ASTM Al82, GR. F316. OS & Y •. 

316 SS, INTEGRAL. 

TE:E1,.0N. . 

-F-A..'IDWHEEL. 

:kTRREE DIGIT DESIGNATION. 

. 

... - .. -·~ .•. . 

.. 

·. 
I. 

. 

, Un!ess r.o,ed, the description above will overrid~ the ~anufacturer's figure number in case of differences. 
ACCEPTABLE VALVE EQUIVALENTS 

MANUFACTURER FIG. NO. SIZE RANGE REMARKS 

ALOYCO/WALWORTH 314 1/2" - . 2" .. 
.. PACIFIC S-702 1/2 11 - 1 1/2" 

' ?OWELL 2474A-SWE 1/4" - 3" STOCKHA .. '1 15 GPSW-(316)" 1/2" - 2" 
.. 

CUSTm.1ER 

'"1 VALVE NUMBER CSDER NO. .,, .13-6 V577* 
________ , ____________________ .,__ ___ __;_ ____ _:_,.:..:. ___ __J • \ 11,-~, •10 

• 

-

·•· 

-



'._ _____ ___J 

GLOBE 
VALVE c-:: ~1 ., 

CLASS 150 {l-~ 
- . ½ If to 6" 'l l 

2 .o~~ 
0S&Y Bolled Bonnef~{,: 

Plug Type Di,~~- _.,,~ 
Metal-to-Metal Seats ~ .. i:_" 

•:" __ _-- Flanged, RF • 
-.:-.;...:. ,; ... -

--:_'-:".;:..:--· . 

Pressure-Temperature R·ating 
:stainless Steel ASTM A351 Grade. CF-8M 

-_,---~-- - ~~ , __ 275 psi @-20F to 1O0F __ . 
....:.._ -- -~-.... :-"-=-- .· . - -.-· ... ___ -:. . 

Se;, page S for ratings oi olhe; malerials and temp~~atu,;. · -
: .. ·...,_-:-.:::-·· ·- . - .. ..:..-~-- ----···--- :.· .. ,-,.-__ . 

... :•:: _. i·-f .,· 

- . ·-.:-- --+- · .. ··-· ..... ~- -· 

-

- Threaded 

Design Data and Features: 
11 Exclusive tapered plug provides easy- seating of' narrow 

ball to flat seats-reduces chatter under high velocities-
minimizes wear, erosion and corrosion. 

11 Long stem guides disc squarely into the seat-applies stem 
thrust close to seating surface for positive closure. 

• Two-piece packing gland equalizes the loading on TFE 
packing. 

• Easy-to-read indicator is avail_able when specified. 
• Outside stem threads are fcee from damage by corrosion 

and sediment in line fluids. 
• Integral seats eliminate possibility of leak path behind seat 

rings. _ · · 
• These valves are regularly fumished In the stainless steel 

indicated adjacent to the Catalog n\Jmber, but also are 
··· available in other austenitic stainles's steels. - . 

. • These valves comply with the applicable requirements of _ 
ANSI 816.5, ANSI 816.10, ·ANSI 816.34, and MSS SP-42. 

• -Socket welding end valves will regularly be furnished as 
-- threaded bodies with ends bored for socket welding, unless 

_ otherwise spe
0

cified. 
:::i 8;.i:t welding end valves are avail~ble on special o~der. · . 
• Sta~nless steel drip shiel~s_ and plastic splattar shields are 

available •. -- ...... _ •. , ___ .-,.--<-:--· . -;-;:-.'. 
·~..:::i;\;\·. - .. ~- , .. ·. ·-·- .. - ~--~ .:.·.-;. .. _ -·:~::.:·•. :: . -·· . ··.- .. :·. ~.:.;~:_- - . _, 

-4 '""->-~ --'1'!1t~:~::.~~""~~~ 
~"'::ica_t_alo-~j_Num6er.f?d.~ 

.. -~~-- ... .-. ... :..;,,--~ .......... -...._.. 
~~ BodyiMater.ial.~ ~~ s;dy;ffi;i~~;, . ~5'"... ,, ~.--- .... --~·-,· ...... ---:.:1,11ro,..r-'-,,.,-, ... -Ao·~ .. ~. - - ...... ,· '. .- .---..:. 

L 61370 & L 61370-GL CF-3M Threaded 
--7 L 61373 & L 61373-GL CF-3M Socket weld·. 

61375 & 61375-GL._. CF-BM Flanged, FF 
61376 & 61376-GL CF-8M Flanged,RF 
21370 & 21370-GL CN-7M Threaded 
21375 & 21375-GL CN,-7M Flanged,FF 
21376 & 21376-GL CN-7M Flanged, RF 

FF abbreviation means Flat Faced. RF abbreviation means Raised Face. 

w_eight-Pounds Dimensions-Inches 

Valve Threaded A 
N.P.S. 

& Socket Flanged Threaded 
B C . 

Weld & Socket Flanged 
Weld 

½ 4.5 6.3 3.38 4.25 6.50 3.0 
¾ 5.8 7.5 3.75 4.62 8.00 3.5 

1 7.0 9.4 4.25 5.00 8.38 3.5 
1¼ . 15.0 5.50 - 10.25 5.0 
1½ 15.0 18.4 5.50 · 6.50 10.25 ·s.o 
2 22.0 30.0 6.50 8.00 12.CO 6.0 
2½ 46.0 8.50 13.50 8.0 
3 62.0 9.50 14.88 9.0 
4 .. - 97.0 11.50 17.62 10.0 
6 183.0 16.00 19.75 12.0 

( 

. ·-
C 

•_.:......-~ ... 
~ .. · 

~· --;--.-:--:_~ 

(ff 
~ 

.... - ~ .. ---- .-· --~- ·. 

-- ·-----· -----



, 1. : En'...rill~~rin~ .51::nd:.!rd ;-----------:--i;---------------------'--------------.------1'-1----, \ 

lS3Uc0 7 /20/71 C-101 VALVE SPECIFICATION SHEET V2020 REVISED 10/2'3/iS 
Y?E -

RATING 

ENDS 

BODY 

BONNET 

CHECK, St.TI~G. 

2001> @ 100° F. 

THREADED, .~SI EZ.l, NPT. 

BRONZE, ASTM 361 OR B62. 

(CAP, THP.EADED) BRONZE, ASTI1 B61 OR 362. 
BODY & BONNi:T SOL TING ::: -----------

cRONZZ, ru:m:u.s.Ei LE. 

STEM m~n-.... -......,......,~~ 

• 

I SEAT TNTC:GRAI., BRONZE. 

I 
j 

l 
l 
' 

• SEALS ••~u--•==--~=--•------ro,·p a ck in g) 

O?ERATOR 

Unless no~tcl, the d~scripti".ln at:o..:e w:11 o·.-!rride r.-ie ;1,~anufact•.Jrer's fi~ure m,mbe!' in t;'He of diffe•,!!"IC~S-

-. 

HA.'r-ICND 
j::NKINS 
JENK:NS (2.l,t,i.'5:>A.) 

U~!C:;!HEI~E~ 
MIU:ACKE.':: 
fOi,F.:LL 
STOCKHAM 
W AU."0 R.'r'H 

I 
- I 

ACCEPTAi3Lc VJl.!..Vc F.OUiVALcNTS 

. FIG. fJO. SIZE RANGE I 

1B940 1/""" - 3" 
92A 1/4" - 3 .. 
92 1/4" - 3" 
l.40 1/4""- 3" 
2144 3/-3" 3-" 
509M l/.4" J" 
578 1/4" - 3 II 

B-315 1/4" - J" 
405 1/4" - 3" 

------------~---------'-----------,..:--------C:JS TG,\ ~E ~ 
Cf-{0[9 NO. 

4.7.13-8 VALVt NU:\! :JER 
.: r;.:: .. , ..in 

... ,,. .. -

·'·-

\'2020 

. ·I 
I 

I 
I 

-' 

• 

-



, ')'\11}--1.0 CH cc- ru-0 YY ~J '-.:H, .. .':1 t L,. n 
.. , VALVE :~ 

..... ,.~• I ,!",I 

F~ Non-Shoe I( 

-20 le, 1so~ <CO 
200 375 
250 350 
300 325 
350 300 
400 275 

f. Design Data and Feature~ 
m Excellent fo~ U3e on steam l_ir.c,s z:-id non-shock water, or gas service: 
• Y pattern body design provides for minimum pressured; due to full area flow opening. - CLASS200 

_·¼"to 3" 450 250 
500 225 
550 200-

• Valve can be reground yvithout removing_ body from line. 
• Install h~rizontally. or vertically for up'.Hard flow. but alw, with pr~_sure under the disc. An arrow cast on the body ih cates correct direction of flow. 

-~. -.:_ __ ~=- -~-

Y Pattern 
Regrinding .. .. 
No. 36, Threaded 

- ----

• Conforms to MSS SP-80 and Military Spec MIL-V-184~ Style A, Type Ill valves and with material and design r quirements of Federal Spec WW-V-51d, Cla" C. Type valves. 

a.W.efgh_ts_aijq_,Oimerj~[oos] - - • ..:·'•.Ji-••_-_--- -- -·c-'•- .- - - -•. . .. 
ValYe ==~;:::: -~w~R~~~j~~tfp~fiTS&:MATEHt~tsf~ -- N.~.s-_ - Weight-:-~;~~~~~~- • 1t· _ ... · :·:_:_ e :.~: 

~-- ~- •... ·· =~--~-:_ ;.~--:,~-= .. -. ·.::· ---~·:_·-·-. -~ _·· ..... 
--· Dimensions--lnches 

-~.=---. 
. .. r------1-----.:.:..:..-+----+-----C::::-:.:. ·· Part: --- ~-, ·sizes 

¾ ·: o.s· ~:-:;;_ 2.12 1.50 
Material ASTM·· •. 

l 
. I 
~ 

-

-

~ · 0.8 ~,. _;_. 2.12 1.50 . ~ 0.8 ·· • ·· 2.50 · 1.75-

- Body Bronze 861 
Cap All Bronze 861 ¾ 1.4 3.00 . 2.12 1 · 2.4 3.75 - - 2.50 1 ¼ ·3.6 4.25 _..:__ i....- 3.00 ·. _ : 11/J.· . 5.6 5.00 · ·. -3.50. · · 2 s.2 ·5_00 4.25 2¼ 14.5 6.88 . · 5.00 3 23.0 8.12 6.00 

Hinge All 

Disc 

Bronze .,, 
. 861 • 

Brass -I 816 
Alloy360 

Bronze 861 

................ ,1 •• ll ·-·- ·,. -~ S,. .,.r., dl'I j JIil A. •C1J•-,. .. ~IC'N•rt11J,...,~--A~!it .. 'SIS& Sits 2 iii 6":t.l"t:I: .. !W:eJrt~ff)] •u~•· ............ , •. l(!l!f_i,.llfJ.: ..... .. 

CRANE 
La-~CHECK ~~E 

=-----CLASS3·''. 

?art 

_Body Bronze 

Bronze 

¼"-½- Brass 

¾~-3~ Bronze 

44 

RATINGS Nc,n-Shoclc 

Temp. Psi Psi 
F. ¼"-2" 2½'"-3" 

-20-150 1000 600 
200 920 560 
250 830 525 
300 740 490 
350 650 ·450 
400 560 410 
~sn 480 375 

0 390 340 
300 300 

ASTM 

861 

861 

816 
Alloy360 

861 

Design Data and Features: . J -11 Proven dependable on general services for steam and non shock water, oil, or gayirles. · - · _ 
• Features a piston· typ-e disc which is especially suited fo services where pcrfsations in line are apt to cause an ordi nary chec~(ve to hammer. Designed with .dashpot above the di:;J° provide an effective cushion. . 
• Calybe reground without removing body from line: To faifitate ~egrinding, the top of the disc is tapped ,;vith pipe threads· so a nipple can be inserted. _ .. - . _ •. Complies with MSS SP-80. . _, __ ....,_ 

Valve 
N.P.S. 

¼ 
;. 
1/z 
;4 

1 
1¼ 
1½ 
2 
21/z J 

3 

0.4 
0.6 
0.9 

· 1.s· 
2.6 
4.2 
5.4_; 

10.8 
15.6 
24.9-

Dimensions--lnch es 

A 

3.50 
4.06 
4.62 
5.75 
6.88 
8.00 

B 

1.00 
1.12 
1.3S 
1.83 
2.00 
2.38 
2.62 
3.25 
3.SS •• 
4.50 

4.7.13-9 

-=-:--·_-- - -~----------,--·-·-•c ~-----· --·-----



_, ~)1/' l,1'g1 :· .. :·~:.:,.·,•rir1•! .- i.11:1::.:rd \. ---,.,-----------------------------------------1 ....... __ _ 
l~:iiJEJ '/20/71 

--,':JC: 
I . • J CHECK, S~INC. (Y-PATTER.i.'0. 

F.-!. 7: •.;::; J 400iJ @ ioo0 r. 

E~~cs /THREADED;,- ANSI B2.l, NPT. 

20C'Y -
•.:-r: ,:,.• '=.,. 
-•-••••-I 

/BRONZE, ASTM B61 OR B62. 

Vcc.~P, Th'READEn> sRoNzt, AsTM ~61 cR B62. 

SO!JY 3i ::C~!~!:T 3CL T:~-iG 

ScAT 

i -- - .- ~ ,._ ..)::.~ _.., 

·-
✓ INTEGRAL I R.EGR IND ING. 

;,:::, ,3 :1~:<:n:;i 

?:~.::S:'J 10/28/75 V2022 

ii 
; 
i 

I 
f I. 
I 

. -...:- . 

I 

I 
I . -

f 

I 
I -, !. 
I 

i 
I 

I 

---- ---- - ---------------------
C:.llk'-E-~·: ~-:~_-:~_:·1·"-~:~rt:.:.~56::{~·~::~-- :·:L::, .. :. _\i4~•: -~-'-J~~-::' 

r• -.- :::, , \:"r-:,: 
..:.. . ..:..: - -·- .. --

ITT GRI:~1-<Ei.L 
!Wr-!OND 
JE~KI~S 
J::).'KINS {CANAuA) 

:, "...l}.K::NHE I.:-1.c:?. 

:·~1,C:lt 
: :-·:•CKHAM 
·-.U-iORTH 

.... ..._ - . - ... . . . : -
·---·--

""C .: ; = • ~ ·: 
. -·· .. . - .. ----

3350 l/4" 2" . Rr.lEt-iADLE DISC. I:09L.9 l/4" 3" 
762A l/4" 3" CONVE~"'l'IONAL FATTE~S 449 1/4" 3" · CONVE~TIONAL PAT'i':::R::-i 

I . . 554Y l/4" 3" RENEWABLE DISC. ! 

' 560Y 1/4" - ;3" 
i B-345° 1/4" 2" ; 

420 1/4" 3" 

I ,. 
·-------------------------------

4).13-10 

·-'~;..\/E .-.::_•:-.13~? • V20.22 .. 



-

,:---.- -

---:__ .. 
- -

--

~1 Ji J J ~J ,b ~'.l~ L,(_;;j-\ 

VALVE 
CLASS200 

¼'~ to 3" 

-20 :~ 150" 
2u!:l 
250 
JOO 
JSO 
i;oo 
i;so 
500 
550 

.:so 
315 
350 
325 
300 
275 
250 
225 
200. 

Y Pattarn 
Regrinding. 

--
No. 36, Threaded 

t. ues;gn uata and r~eature~ 
!:1 Exceile,1t lo:- u::;c: o:-i st,;:am Ji:;c:3. <!:1d non-:;hock watsr or gas service. 

11:a Y pattern body design provides for minimum pressure c due lo full area How opening. 
• Valv!t can b~ raground )Milhout removing body from Jin, 
• Install h~rizontally, or v~tically for upward tlo•H, but alw with pr~sura under thet disc. An arrow cast on the body ii cates correct direction of flow. · • • Conforms to MSS SP-80 and MiJitary Spec MIL-V-184 Style A. Type Ill -valves and with malarial and de~ign quirements ot Federal Spec WW-V-51d, Class c. Typet valves. 

- ~--_-.-: .. ·-.. _ ..... , ... 
• ---- - _ .. __ ~ •. ·•- -- ':'"' ... , .... -

~.~PRJNciPAriPARTS&:MATEfirAr:·~~~1 .. , - ~-~- ....... -- - ... _. -· - ., .. _ . . .- .... - .... --~---,.;;. - Part-', _- Sizes --· · · ·.Material ' 
Body- - Alf Bronze -- .. 
Cap All Bronze 

Hinge All Bronze 

. 1/'4--1/4- - Brass Disc •. 

r--a- Bronze 

·CRANE 
LI~. CHttEt:.i CK 
.. \IALVE 

::---..... CLASS3-.·: 

:t 
B 

-1 
_T_ 

- - - ASTM.-- ··-. 

B61-

861 
. ,,. .. B61 

I - B16 
Alloy360 

. 861 

RATINGS Non-Shoclc 
Temp. 

F. 

-20-150 
200 
23D 
300 

· Psi 
~~ .. -~ 
1000 
920 
830 

p:,;j 

2½'"-3'" 

600 
560 
525 
490 

·.¢50 
410 
375 
340 
300 

PRINCIPAL PAITTS & MATERIALS 
Part 11,lalerial ASTM 
Boc!y Bronle 861 

Bronze 861 

- . -

-ValM 
_ .. N.P.S. · 

¾ 
. :Ya. 

1/z . 
-¾ 
1 
1¼ 

. •'_11/2,·· 
2'. 

2Yz 
3 

... , . 
Weight-Pounds .. . - - . -- ._-__ ·::--·.-.:-- .. :·:---~:_:: :"' 

.1 

. (i:5 :- - ~ -
0.6 '·· ··: - · 
0.8 
1.4 
·2.4 
·3.6 
5.6 
9.2 

14.5 
23.0 

. · Dimensio~nche-s 

..:A 

- 2.12 ·. · 1.50 :: 
2.12 1:50 -·- ·2.sa · 1.75 
3.00 _ 2.12 
3.75 . -_. 2.50 -
4.25_~,__- 3.00 
5.00 • .. -3.50 
-S.00 : 4.25 
6.88 · · · 5.00 

. 8.12 6.CO 

. -._ ... ~-_·;ii J b. 

Designbataand r-eatures: 'J . . 111 Proven dependabla on general services for steam and nor shock water, oil, or gayi'rJes. - - · · • Features a piston· t-;pe disc which is espacially suit,!d fc serv-ices where pol sations in line ara apt to cause an ord nary chac~fve to hammer. Designad with .dashpot abov the di~ provide an effactive cushion. . • Ca!)--oe reground without r:moving body from line: To fa ·Crlitate regrinding, the top of th9 disc is tapped \vith pip, threads-so a nipple can be inserted. . · . - - __ ,_. . _.,.,--•.Complies with MSS S?-80~ .:- -:: _ •• ·_ :: _ - ~-•. _::~ :_.:. •. , -_, -~-:::.}t-;: 

Valve 
N.P.S. 

¼ 
~a 
1/z 

. - -· ---.-.. · ... _._.;-, -~.'!. _; 
- '•·. 

- -

Dimensions--lnahes 

A 

- Brass 816 
Alloy 360 

1 
11/.; 
1½ 
2 
2!~ 
3 

2.6 
4.2 
5.4,; 

10.8 -
15.6 
24.0. 

2::!J,-:. 
3.50 
~.oa 
.:!.62 
5.75 
6.S3 
S.00 

1.00 ... 
1.12 
1.33 
1.88 
2.00 
2.33 
2.62 
3.25 
3.SS • 
4.50 

:J/,--:r Bronze B61 

4.7.13-U .- "'· ._ 
~:? ,"':.:_.:. •• : ··- -- . ~ ... ---- -- . -



!
~-,.----,-·, 

1
; ::> I: ::

1 I! ~,-L _____ >c,., _ __._,._:__.;:_:__··:_,_---_,~_.:_;_c:'--_: __ :_;_,_~.2)_-c:~-2:_~ ____ --t __ ~_NC_'·~,~l~gl~_. . , En::i1wt>ri11:: ~Lrnd;;rd 
j I 

1~5UED 07/21/7! -~ C-101 VAL VE SPEC: FICA Tl ON SHEET V2055 PE VISED 10/?.S/75 
TYPE 

RATING 

ENDS 

SOOY 

j ~ECK, SwI~C. 

J ioo1>@ 100° F. 

~OLDER' JOI!fr. ANSI a16. 18. 

BRONZE - J,Snt B6l OR B62. -· 
BONNET /(cJ:P, THREADED) BRONZE, AS~ 361 oa B62. 

BODY & BONNET BOLTIN.G -·------

.DISC··_::~·~-~-- ~j- ~R~~~i~ REN~~-~L~. 

STEM --
-----------

SEAT --J INTEGP~. BRONZE. 

SEALS 
(Or Packing) 

OPERATOR 

. 

Unle~s notr.d. th>! descriprion i!bove will overrid!! :he ManufacturP.r's figure number in case of differences. -
ACCEPTABLE VALVE EQUIVALE::\JTS 

M.O.NUF~CTURER. i FIG. NO. I SIZE RANGE l 
C~iE 

- ... ., •. ':""' -•,., 

ITT GilDmr.:i.c-"
HJi..l~OL'iD 
JENK.I:iS 

. "·- -1- ;1342. -.--
- ___ ,__ ·3300 SJ _: 

lB941 
. 

JEt-;l(LSS ( C,¥V.DA) 
1222 
92? 

j 

LL1"1<£:.1iED-:ER 
POlrt:tL 
S TO C iv!A.:.'1 
\.;.4.Ll-:ORTH 
HILlJAUKEE 

I CliSTC:viER 

Fvl-!t.1 .:o 

2i.45 
1825 
B-309 
406 SJ 
1509 

. 

. --· - --· -·-. ·- .. - -- . ---- -- - --

---1/.,i, '. - , .. ·':. _-=I,,,_ -- ,.,- .. - ,' .. ,_:·: ... 
.. )/8" .... - .. 

3/8" - 3" 
3/8" - J II 

3/6" - 3" 

~/2" - 2" 
1/-Z." - .... 
3/8" - 2" 
3/8" - 2" 
J/8" - 2" 

4.7.13-12 

. 

REMARKS 

. 
-

• 

1!2055 

--

-

-



-
Y Pattern 1:11 Screwed Cap 

No. 37, Threaded, Bronze Disc 
-:~ .:"'-c:::-- .-~: Class 125 - ,:_:a_ • -_,_,_ ·- - : 

•-; ~ ;.w_• .. ;• ." , 

_ _ -- __ · -_ -Composition Disc 
- - ~ -:-- - = ·No. 41, Threaded _ 
200 psi @ 200 F Non-Shock _Water 

Bronze Disc.· 
-> No. 1342~ SoJctar Joint 

125 psi Steam or 
200 psi@ 200 F Non-Sho!==k \'Vater 

RATINGS No.37 

- Temp. Psi 
F. Non-Shock 

-20 lo 150" 200 
200 - 185 
250 170 
300 155 
350 140 
406 125 
450 . 120 

'· 

l . ---
~ _.. ·, 

~'"-~~· 

rt(ltf~_: _ ;,-~\ J ll~l ~;.:-'~~~-. \~-~---_). 

- No. 37 

40 ~ 

-·-. ,_ 4 -- - --- --- .. 

11 No. J7 has threaded ends and n bronze disc. Recom
mended for non-shock water, oil or gas. Can be reground 
\',hile the va!·,e remain'.> in the line . 

.11 No. 41 has threaded ends and a composition disc, rated , 
for 200 psi non-shock cold water, oii or gas. V-Jith its com- c-
pasition disc the val\/& is an excellent choice where main- '-
tenance and minimum down time is a requirement 

• No. 1342 has solder-joint ends with a bronze disc_ It Is 
identical to No. 37 in all other respects. It is recommend9d 
for 125 psi saturated steam, and 200 psi non-shock cold 
water. · · 

• . • Valves are of the compact Y-pattern body design with in
tegral seat. two-piece hings, disc construction. and free-to
rotate disc. . 

• Installation in vertical or horizo~t~I po.sition is permis-

.. 

sible. Always install with pr_ess1,1re under the disc.- _ . _ 
- • An arrow cast on the sid& of the bod,Y in~/cates the co~rec::t 

direction offlow. -· - • . - · -, --; _.~; 
- , -:- ...• An valves comply with ma-ter,al and de~ign ~~irements of - -,-,. 

::-:..:_,:- Military Spec MIL-V.•18436, Style A Type Ill valves, and Fe<!- - _ , --: 
·- eral Spec WW-V-51 d Class A;·Type IV valves. · · - - - ·. , ·_ ·. --:-- " -:-;:-

.. · ·- • -Solder-joint end valves comply with ANSI 816.1a .-: __ '. . - -,r-,; 

-···-- • All valves comply with MSS SP-80. . .. - --~:=--: .: ··-,-~·):,'.\; 
• Caulibn; Before installing sold~r-jointvalv~s. be sure solder · 

or brazing alloy melting point is high enough to withstand 
line pressure and temperature conditions and is compatible 

· with fluid me.dia. · 

:''):_':.}?PRlNCIPAL·PARTS &··MATERIALS~:~~;:::: 
•• .. I' _. -- .. ·-~·~ ., - - • 

Part Sizes Mat~rial ASTM 
Body All · Bronze 862._ 

Cap All I Bronze 
- . 

862 

Disc ~41 All Composition -
1/.i-4'4 - Brass 816 Oisc:;;;37 

Alloy360 &~1342. 
'. 1"-3"' Bronze 862 . 

Weighl-Poun~s. Dimensions-:-lnches 
Valve 

37 & 41 1342. N.P.S. . . 37: -41 - 1342 
A B A B .C DoB 

¼ 0.5 0.5. 1.94 1.50 
3/a 0.5 0.5 1.94 1.50 

0.6 0.6 2.18 1.62 2.68 1.62 s.· .54 '½ 0.6 ,S 
¾ 1.0 1.0 ·1.0 2.15 2.00 3.62 2.00 ?·a .78 

{' 1 1.8 1.8 1.8 3.18 2.50 4.25 2.50 n, .90 
·Pi o- -1¼ 2.4 2.4 3.0 3.82 3.00 4.82 3.00 .~o 

1½ 3.5 3.5 3.5 4.32 3.50. · 5.56 3.50 1 s.· 1.10 ,3 
2 5.5 5.5 5.9 5.12 4.00 6.88 4.00 2~~ 1.34 
2½ 9.0 9.0 6.12 4.75 7.15 4.75 25" 1.40 ., 
3 13.5 14.2 7.25 5.62 -9.18 5.62 3~9 1.60 .. 

- . -DoB-Depth of Bora. 4,7.13-13 ~ .. 
- . :.. . ----,.-._ ... 

,- ... ,. .. 4-,· • -· -~--.------ -- - . -



C-101 

TYPE 

RATING 

ENDS 

BODY·· 

BONNET 

VALVE SPECIFICATION SHE::T V2160 

CHECK, SWING. ✓ 

.... 

FLANGED, F.F., ·12sn.ANSI B16.1. / 

TitON, ASTI-1 .-\126, CUSS A OR B. / 

(CAP, BOL~ED,_ IRON,ASTii Al26, CUSS A ORB.✓ · 
BODY & BONNET SOL-TING . ASTI! A.l07, GR .. , B • . V ·: 

-✓-;., --- · ;DISC ... 

STEM 

SEAT 

. S~ALS 

- . 

::RONZE~ RENEWABLE. 

BRONZE, R.ENEt./AB LE • ii 

(Or Pac:.'<ing) 

OPERATOR 

./ TO CO~.FOR!-1 TO ANSI 516.10. , 

Uni · noted. the description above will o•,erride the Manufacturer's rigure number in <:Jse of 1ifferences. 
ACCEPTABLE VALVE cOUIVALi::'JTS 

MANUF . .lCTUR!:R FIG. MO. r ·s1zE R~NG: REMARKS 

P.A.'-1.!-IG~~ IR1124 2" 12" 
JENKI~S 624 2·" 12" 
JENKINS (CA,.'lADA) 587 2" - 14" 
LUN:ZE:>:HE !:~IE.R. 1790 2" - 12" 
!-11 Lw'A..ir(EE. 29i4 2·· - 12" 
POt-.uL 5:59 2~· lt.;" . 
STOCKH.AH G931 2" - 8" 
'..lAL'..i0RT8 8928F 2" - 10" 
\..•AUlORT~ 92SF 12" 14" 

'I. 

CUSi"O',~E~ 
]. ORDER i'!O. 4.7.13-14 VALVE l'JUM9ER V2160 

,.._____ ____ ~.;____-
rvRM 40 

• 

i 

i 



~esig:-i Data and Features: 
::.:-;:,..-..::IC" t, irn v2.lves are for steam, water, non-corrosive oil 
~~= ,.~,•-:,: und c:t·,~r lluids that do not corrode bronze . 

• 
'C'a vt_\lves are for gases, oils and other fluids not car~ \,::"''-"'iron. 

\'2:\~ tnl'ly be installed in horizontal or vertical pipe lines. 
Ir. ,..-::ti.:::11 lines, or any angle from horizontal, they can be us-sc i;)r upward flow only, 
3oc~- ~nd cap are Ferrosteel which conforms to ASTM A 12$, Class B Standards. This is a high grade cast iron.·· Siz""5 1s· and larger are ASTM A126, Class c·cast iron • designAt~ as High Tensile Iron. 
3oc!y is designed to provide ample-flow area around disc 
when wide open. Disc cannot stick in open position. Tapped and plugged opening in each of 1wo bosses on :::,ody provide easy access to either end of hinge and also simplify field changeover to lever and weight operation. 
ln broru::e trim valves, disc is solid bronze in sizes o and 
smaller and bronze-faced iron in larger_sizes. AIJ have -':'placeable bronze seat rings, hinge-pin and bushings. 
Seating surfaces in all iron valves are cast integral with :~e body and disc. Hard wearing Exelloy hinge-~in is sup• =,::i.::a-:! by an iron bushing at each end of the valve body. 
::Jesign prohibits galling or scoring of seating surfaces be:. 
:;a use the disc meets the flat seat squarely on closing with ,o ru!:>bing action. . _ . 
=ianged valves conform to applicable re.quirements of ANSI 
316.10 and 816.1 for Class 125 cast iron swing check . ::.Ives. Atl flanges are plain faced, with a smooth finish. 
.:.,fl valves conform to MSS·SP 71. 

-

,·a1ve 
'--:.P.S 

3721/.z 373 3131/.z 
Thread2d Flanged 

A A 
2 .:,." 18. 25 25 6.12 8.00 21/2 ;-~ 34 34 7.25 8.50 3 2$1 29 ~4 44 8.00 9.50 4 ~ 54 75 · 75 9:25 11.50 5 

·103_ 13.00 6 
127 127 14.00 8 --- 230 230 19.50 ·: Q 
4~0 440 24.50 ·,2 
660 660 27.50 ~- ~f-(l 31.00 

1420 36.00 ·; 8 
15,5 36.00 .:::n 
21,0 40.00 ~~ 
3000 48.00 

~- · - c~#A~dr-Sf - n -_ c~c 
6swaNG CHECK VAL\!E 1 CLASS 125 ° 2" to 24" 

Temp. 
F. 

, 
-20to1S0• 

200 
225 
250 

275 
300 
325 
350 • 

375 
400 

RATINGS 

Psi, N(!n-Shock 

·Sizes Sizes Sizes 
2·12"' 14,11i' 13-24• 

200 150 150 
190 145 135 
180 140 130 
175 140 . 125 

1-70 135 120 
165 130 110 
155 130 105 
150 125" 100 

145 . . . - ... 
140 . . . . ... 

Bolted Cap 

Bronze Trim ·:-- ·. 
No. 372, Threaded · · ·_; ~ 

No.3~-~-: 

All Iron 
425 130 ... ... 
450 125 . . . ... 

No. 372½,Threaded 

Q No. 373½, Flanged I "Maximum Is 125 psi saturated . · • ,_ ~ steam (353 F.). ·• l.:~, & JO! r ft"MB\!He• ::• ;re jl. wi ;!:ll!HIIIUP'tz:!.4 U, :am cg$~ • ~:eue:m J ,: "';i,FRN'h •• ,IP \le :-l':. ~ ::::: P-_ _,,:;:e; ;;~~ ~ ~ $ .t..t4!: ,:::=-s; s,:;a:;; :;- '"" ......- 9-'P.$ iiikbt-'? -7:e' ;:; ~/ Jla.t z ~;:;11;15;,.,;.-a,;1~1: 1;;;; =:ua"ila:111 ..llit ~_;;,:; .. a -~ 

I ' , I 

L 

B 

4.50 
5.38 
5.88 
6.62 
7.75 
8.25. 

10.25 
12.00 
13.75 
16.00 No.373 
18.00 
17.50 
19.50 4.7.13-16. 20.50 
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"- C-101 VALVE SPEC! FICATION SHEET V2163 
ISSUcD 10/ 11 /71 
Rev1seol0/20/7g -~ 

I • r'~ 

RATING 

ENDS 

BODY 

BONNET 

CHECK, SWirlG. 

175.! WATER. 

FLANGED, F.F., 1251 ANSI 816.1. 

CAST IRON, ASTM Al26, CLASS B. 

(CAP} BOLTED. CAST IRON, ASTM Al26, CLASS B 
BODY & BONN:T BOLTING ASTM A307, GR. B 

-
• • .. - . ·o,sc -- BRONZE,. ASTM 862. 

STEM 

SEAT - BRONZE, ASTM B62. 
SEALS . 

lOr Packing) 

O?ERATOR 

UNDERWRITERS LISTED & FACTORY MUTUAL APPROVED 
CHECK FACE TO FACE DIMENSION. MAY NOT BE INTERCHANGEABLE 

U:iless noted. the description above will override the Manufac-turer's figure numb!!r _in cas! of differences. 
ACCEPTABLE VALVE EQUIVALENTS 

MANUFACTURER FIG. NO. SIZE RANGE REMARKS 
c R AiE _ _ ~- ----· _ :~ -'.-_ -· 7'):ifi~ ;r:-::-~;:·r~:::· :rit1Zi~;ro'.~:- -1 D~ESSER MFG. CO. M&H #250F 2-1/2"-14" (14", 150# WATER} EDDY-IOWA F-5347 · 4" - 12" KENNEDY 126 2~1/2"-12" 

P. U EL L E R _ . _ A - 212 0. :- 6 - .. •. ? ".'.1 /2. '\-: 14 '.\ 1nsco _ 908-B -···---- ___ 2.-:1/2 11 -12.·~:1 
(14", 150# WATER) 

STOCKHAM G-939 2-1/2"-12" • WALWORTH 8883F 2-1/2"-12" 

CUSTOMER 4.7.13-16 \iclbJ 
CRDEi1 NO. VALVE NUMBER. 

... -

-
l 



p 
p 
D 
~ 

-20to 1so• 200-- --~ 

200 190-
225 - 180 
250 175 

275 170 
300 185 
325 155 
350 ,,.. 150. 

375- 145 
400 140 
425 130 
450 125 

a RecomrnE:nded where quick t1clion is necessar/ lo avoi 
sudden reversal of flow in steam, water and non-corrosi•, 
oil and gas lines and other services with fluids not car rosive lo b nze. 

• Weight n be installed to balance the disc when applica 
lion equire that it open under minimum pressure. Posi 
ti ing and sstting of lever and weight are easily accom 

lished in field. Lever can be rotated through 360° and i 
adjustable in 15° increments. 

• Valves may be installed in horizontal or vertical pipe lines 
They can also be furnish~ for downward flow, or -fo 
angular fines, provtded sound engineering practic!:!s arc not violated. 

• For Installations where outside levers are not practical, USE 
Crane tiltin~ disc check valves shown on pages 30 and 31 

• Body, cap -and all internal parts are identical with No. 37~ 
. _ swing check valves shown. on _page 25. In No. 383, the 
. Exelloy hinge-pin extends out of one side of the _bod) through a special shitting box. - - - - - - -· - -- -

Valves agree with ·applicable requirements of ANSI 816.1 
a 816.10. Flanges are pl~in faced, with~ smooth finish. 

Weight Weight Dimensions .Valve Pounds Pounds. . Inches N.P.~. 
:383 A 383 A B 

2 30 8.00 4.50 6"-". 137 14.C0 8.25 21/.z 40 8.50 5.38 8 240 19.50 10.25 3 54 9.50 5.88 10 475 24.50 12.00 4 85 11.50 6.62 ,-2 710 27.50 13.75 • . •. 
. - . I' •• _ ~~:ilil~~ll§':+.~-~~~;ii_;:·H~igi§pii~~~~-::m!Jl~ 

' · _CRAN~ pr,. · Design oata and Features: U/ L LISTcD . Designed especially for fire protection service. listed by S\r'J~NG CHECK VALVE ~;ii;:i~;::: Labo~atories. Inc., and Factories Mutual 

-
26 

· 2½ ii t 10" • Valves. may be installed horizontally or vertically for up-2 Q -ward flow but are not recommended for "inte_rconnection service". -c - · 

i 
B 

l 

· • Ferrosteel body- and ·cap are high grade cast- iron .c~n-

Bolted Cap
Bronze Trim 

forming to ASTM A 126, Class 8. - · 
• Disc is solid bronze in sizes 5- and smaller and bronze

faced Iron in, a· and 10· with a bronze collar where it 
engages·the hinge. For the a· and 10· sizes, the hinge is -
malleable iron with a bronze hinge-pin bushing and disc
_hub bushing. Replaceable seat ring and hinge-pin are bronze. 

No. 375, Flanged ~- - · 

·175 CWP 

4.7,13-17 

• Plain faced, smooth finished end flanges conform to ANSI 
816.1.rClass 125 requiremen~ • 

. :· 

_- Weights and· Dimensioris- --
Valve Weight-_Pounds . Oimensions-:-lnche~ 
N.P.S. 

37~ A B 
2½ ·-=· 60 10.00 6.25 3 71 11.00 6.75 4 • 113 - 13.00 7.50 6 .. 

1s_oo 193 9.25 8 310 1S.00 11.25 10 504 22.00 13.50 -
... 



\ 

. 
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C-101 

TYPE -
RATING 

ENDS -
BODY -
BONNET 

•--•- - '--' .._.__ ,._, - - ___ ) ,_. -- .__/ --., I_.• -
(.;:.;_) 

Enin~erin~ St Jnd;ird 

VALVE SPECIFICAl:ION SHEET 

CHECK, SWl:-lG. 

· CI.ASS 150, A11SI Bl6. 5. 

FLANGFD, R.F., CLASS 150, A.~SI Bl6.5. 

STEEL, ASTii A216, GR. ~CB CR ASr.1 AlOS. 

V2275 

{CAP, :SCLTED) STEEL, ASTM A2l6, GR. WC3 ca ASTI-1 Al05~ 

1S3Uc:D 

REVISED 

SOOY & BONNET BOLTING ASTM Al93 GR. B7. 

DISC 

STEM 

SEAT -
SEALS 

(Or Pac!dnJ . 

CPERATOR 

l3't CR. S.S. 
• -· , ... -·------

137. CR. S.S., RENE~ABLE. 

TC CONFOcU~ TO ANSI Bl6.1C -~~D, WHERE AP~LICABLZ, TO API 600. 

Unl?ss nor~d. the ce~cri ct ion zbove will override the :l.1anufacturer's figure number in cJse of ciiter'!r.r.es. 
ACCEPTABLE VALVE EQUIVALENTS 

1\1,'\;\! U :-ACT Li?. c rt FIG. NO. I SIZE RANGE i REM~nKS 
' CR.lJIE. -=-,··· 2" - 14" I . _.~: 

_,:.:i_i... 2 II :.-.••1.2 II . r J'.::~KI~S 
K:=:ROTEST 

-··: -.- -

LL~'Kr.:11-:£ I'.·L::?- ( C.Ao.'iADA) 
?.!..CIFIC 
ER.STA ( CA:~A.DA) 

s-::-oc~-L~I 
1-,·.u.1,;c:tT!i 
'.,A!J.;ORT!I ( C\SADA) 
i\:::i,}L.\:~-:iA i7'::?--S L'::Y 
(CA.~ADA) 

371D 
1572-C 
Ii 59-2 
130-l 
655 l. lA 
l561A-P~40 
15-S:-l 
5341-AA 
5341-/,.A 

981 

1 l/2" - lt+" I 
l l/2" - 10" 

2" - 12 11 

l 1/2" - 14" 
2" 1411 

l" -·l!."· 
2" - 12"-
2" - 14 II . 

2 II - 1411 

2" - 14" 

Ill' TRL"-1. 

. . 

7/22✓-71 I 
10/28/75, 

--

:.. 

\ 
OSDEn NO. 4.7.13-18 VALVE NUMBER 'l22i5 

• 

-

• 



L.i2S'.gn Uata a_nd Features: 
a These valves comply with 2pplicable requirements of Standards: ANSl-:816.5, ANSl-816.10, ·ANSl-816.25, ANSIA s16.34. 

W Material-carbon steel. Other materials available when specified-Crane No. 5, 7, 9, LCB and "Arctic" steels. See page 3 for specifications and recommendations. 
• Trim-X or XU--Suit2ble for a broad spectrum of services to 1100F. Other trims available when specified include: L or LU and A or AU. See pages 3 and 22 for·trim descrip• tion and service recommendations. 
• Outside weight and fever to assist in rapid. closing or for sensitive balance ·at.low velocities is available on valves· -:- up to s· in size. _··: ; = . ___ -~. ~ .. _ ~..,..:,:,- ·-:. :. _ .... 

·•· DrilJing te.mplates are shown on page 51. · . :' . ~ 
:. • Flange and facing dimensions are s~ciwn on page 46. 

-- -• Ring joint facing (page.48) can be supplied when specified.· 
• Butt-welding ends are bored to match Standard pipe unless otherwise specified. See page 45. 
• Co!rugated metal g2sket in male and female bonnet joint assures posi.tive seal against. leakage. 
• For test information, see page 54. 

-
.~. 

Weight-Pounds Dimensions--lnches 

Valve A 
N.P.S. 148 147 147½ 

148 147 147½ 
7 

27 35 25 8.0 8.0 
I 2 

8.0 I 
2½ 40 53 40 8.5. 8.5 8.5 3 50 70 50 9.5 9.5 9.5 4 96 115 92 11.S 11.5 11.5 5 140 120 13.0 13.0 6 200 165 14.0 14.0 8 390 350. 19.5 19.5 -- 470 370 24.5 24.5 635 . ;560 27.S 27.5 14 1200 1010 -31.0 31.0 16 1450 1250 30.0 30.0 

... 

..,. 

.• B 

5.00 
5:50 
6.00 
7.00 
8.00 
9.00 

10.25 
13.56 
15.56 
18.38 
20.62 

SW~NG ci,ECl<VALVE 
CLASS 150 °2" to 16" 

No.147 

Bolted Cap 
No. 148~ Th~eaded _. _ . - . . / ---)- No. 147, Flanged . -

No. 147½, Butt-Welding 
~· _- -

Pressure:. Temperature Rating 
Carbon Steel, ASTM A216 Grade WCB 

. 285 psi @-20F to 1 00F 
See page 55 for ratings of other materials and temperatures 

·-

No. 147 

~-- .. -. ·- .--~-

4.7.13-l-9- -
• . ..,., . ---·-

· I 



I ' ,: i {'I' i _...., : : ! I -'1 --.--,-----
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,s:;ueo Uo/1U//l. -- ClOl VALVE SPECI FICA Tl ON SHEET V2731 .. ' 10/02/78 REVISED . . 
CHE~K, PISTON • TYPE -

RATING 800# API 602. 
... 

ENDS SOCKET WELD, ANSI 816.11. -
BODY STEEL, ASTM AlOS~ . -
BONNET (CAP, BOLTED) . STEEL, ASTM AlOS. 
BODY & BONNET BOLTING ASTM Al9l, GR. B7. . -: 

. ---,:.:. . -

DISC 

STEM 

SEAT 

SEALS 
(Or Packing} 

OPERATOR 

13% CR. S.S. {SPRING ACTUATED). • 

INTEGRAL, STELLITE FACED. 
• 

TO CONFORM, WHERE ·APPLICABLE, TO API 602. 

IJnlPSS noted. the description a~ovl> will override the Manufacturer's figure number i_n case o~ differences. 
. .. . - -··-··· •·. .. . .-. . - . . .. . . 

ACCEPTABLE VALVE EQUIVALENTS 
MANUFACTURER FIG. NO. SIZE RANGE REMARKS ANVIL 4031 1/4" - 2" - . -

-•P ~--~ •----
.. ,, .. 

"'J 
EDWARD 

~ · ....... : ....... --~- ·•· 838Y ·- . . -·l/4"' - 2." .. -~ F S 1 8 0 9 W- _, :.:. : ·,. . ·-· .. . ,,,, HAMMOND 
1/4 - 2 II HANCOCK 5580W-XSL 1/4 - 2 II LUNKEN'.iE IMER 2317W 1/4 - 2 II LIFT. R-P & C F91-DE-SL .. _ .. · 1/4 

.,.,., .... 
2. II~--

,. 
LIFT-~ - ., SMiTH - ' 

CBOSH -· 1/4 " 2i1 ~, ~ .... ~-• .. ' .. .,_ -VOGT SH-701 1/4 - 2" 

CUSTOMER 

ORDER NO. 4.7.13-20· VALVE NUMBER V2 7.31 
FOH.".1 ~'.I 

._ -

-



., . 
F-90 Screwed End -Sizes: ¼" Thru 2" 

--91 Socket WeJd End ~ 
~ISTON CHECK VALVE 

~ 

BOLTED CAP· 
800 P.S.L @ 850°F.· 
(For Horizontal Installation Only) 

WORKING PRESSURE (NON-SHOCK) . 
600 PSI @ goo•F STEAM-OIL 
800 PSJ @ sso·F STEAM-OIL 

2000 PSI @ -20•F TO lOO•F 

.. _ ... ::.-. ---- ... --: 

... 
•. 

. .. :. ~--_ .. 

··..s,._· 

MATERIALS CF CONSTRUCTION 
A.S.T.M. , 

No. Part Material Spec.· Remarks 
1 Nameplate Aluminum Commercial 
2 Cap Forged Steel Al05 
3 Bolt. Cap Alloy Steel Al93 Grade 87 

4 Gasket Stainl~n Steel 
Spiral Wound Asb~stos Filled 

5 Oi,c Stainl~ss Steel Type 420 (500 BHN) 

Bod:, Forged Steel A105 

Recommended Spa,e Parb 
TRIM SELECTION CHART 

figure-
Number 

Body & Bonnet 

F 90 DE A-105 
F 90 A A-1.05 
F 90 M A-105 

90 A -105 

., Jnteg:rol S•OI Stellite-Foced 
, F 91 oho o,oiloble in 

o 'bo"'• trims.. 

Disc&. Bonnet 
Integral Seot Gasket " 

CR 13* 304-ASB 
316 S.S. 304-ASB 
Monel Monel-ASB 
Monel Mon1tl-TEF 

Val.,.,s with Teflon 9031.et 
or• limited to 500° F service. 

. . .. 

. ~-- - .-

-•-· .. - ; 

-·-~ ·..:::_~"-
·f- ·' _-

\':-'. I 
Ditc Dt,,g• l:4-111~ r 

DIMENSIONAL SPECIFICATIONS. .• Face to Center Gaskel Size Dia. of Port Socket Weld Socliel Weld Size face to Top 1/8 T()itk Opening Bore" Deplh" ¼. 3 2 I'!;. I I¼ ¼ .555 -3, ,.. ,, 
3 2 111:. 1 l¼ "-· .690 3, 

,,. 
✓I ½ 3 2 Pl{, x l¼ ]' .855 l/' ,,. ,. ¾ 3½ z,., ,. l'~;. X l¼ 1, n l.055 ~/, 1 4¾ 2¼ l '1/,• 11. l'.\~1 ]/ 

1.330 - , .. ,. . .·, l¼ 6 J¾ 2¾'. I 11½, I 1.675 I.• 
• l I½ 6 3¼ 2"f. I P?,;1 I'' ,, 1.915 I,!: 
• 7 2 7 4½ 21

~:.. X 2~1 l ,, 
2.406 ,, ,1 

. ,. o•J .. ,,,, lo A:-OSI !115.ll 

,· • 

·=:·?.·>-·_-: . -~~~--~ ~i~:. ~ .-. -
·•·i);.: ~ __ ·__ .!: .. : ~"lo ~ 
•· - - -- .. ~-~-~-4 ;_. 

Approx. 
Weigh! 

3¼ 
31.• 

.-".I 

3, .. ... 
3'' .. 
5'' . J 

11 

11 
l ', .• ~ ·7 

•· ._ -· -:;;-. 

, . 

i .· 
I 
i 

-~-

-_.:;,-

i-- . 
I-· 

! 
i 
; 

' 1 

I 8150 Wesr Ridge Road. • Fairview, Pennsylvania 16415 
• • I 

I' :. , 
On!! of rh~ Whit/! Consol1dJl~?rtndus(llf!S 

.4.7.13-21 .i!JJ1} 3/77 .. .. ::.•.-·- .. -.- -.- ...... .._• .. ----·- ----·-. 



C-101 
VALVE SPECIFICATION SHEET V]l2(, Ill v1:;1 U l/"J.',/7'i -------------,.-----------------------'---------,j TYPE 

RATING 

CHECK, SWING. 

CLASS 150, ANSI 816.5. 

SOCKET-WELD, ANSI B16.11. 
. 

316L S.S., ASTM A351, GR. CF3M OR Al82, GR. F316L. 

ENOS 

BODY 

BONNET (CAP) BOLTED. ASTM A351, CR. CF8M OR Al82, GR. F316. 
BOOY.&·BONNET BOLTING ASTM Al93, GR. B8M 

DISC 

STEM 

SEAT 

SEALS • 
--io;-Packing) 

OPERATOR 

316 S.S., ASTH Al82, GR. F316. 

31~ s~s., INTEGRAL. 

(316 S.S.). . . 

Unless notP.d." the description ahove will override- the Manufacturer's figure number in case of differences. 
ACCEPTABLE VALVE EQUIVALENTS 

MANUFACTURER - FIG. NO. SIZE- RANGE REMARKS ---------------~,-------+----------------1 l:t Al0YCQ/wA U,0 RTH 
PO'ilELL 
STOCKHA.'1 
PACIFIC 

CUSTOMEH 
ORDEH l\!O. 

374 . 
2341A-SWE 
15-SSw'(316) 
S-1102 

----------------- _,, _____ _ 

-- 2" 
].If .. - 2" 
i" - 2'.' 
~" - li" 

4.7.13-22 

. 
. 

SPLIT BODY. 

. 

. . 
. . . . 

I VALVE NUMBER .. VJ22~ 

-· 

-

-



L-•······-1 

·3·\"iJ1\~G c:-iECK 'f ALVE 
CLASS150 

• ½" to·2" 

Threaded _. 

·· Threaded Cap -
_ - ~-< .- __ . - , 11Y" Pattern· .. ---- -

· ~ : -~-:::.·: · Metal-to-Metal Seals ·: . 
Pressure-Temperature Rating 

Stainless Steel ASTM A351 Grade CF-8M · 
275 psi @-20F ~o 100F 

Se-1!t pa9a S for ratings of other materials and temperatures 

-

-·-
26 

~pee ·-v g~2.G, Req"ives 
Bolfed Bor1ne~ . 

_:. ·.:_·;· .. ".'- ;. ... _ 

.... .:. ~;. --~. ·.· ... 

Flanged, RF 

• 
., 

Design Data and Features: 
• Ac~ess opening in line with the seat so seating sur:aces, which are integral with the body, can be reground while the valve is in line. The disc can be rotated with a screwdriver to control wear_ 
• Seating surfaces with flat coritact area of disc and seat assures tight se~I against backtlow_ 
• Installs horizontally or vertically. When in the vertical position, flow must be upward. 
• "!h~se valves are regularly furnished in the stainless steel md,!=ated _adjacent to the Catalog number, but also are available in other_.austenitic stainless steels. 
• These valves comply with the applicable requiremenb of ANSI B16.5. ANSI _818.34. ari~ MSS SP-42. - . . 

··- ·. ~· ,. 

. . ·,.._ .... ~ '- .. . - - -·· ~ - ... - - .. -. ~ :---. . -
...,;::----- · ... .... :-~_-:.:.- ·_-'-:::L:,·'.~~ ,:_--;;_Yt?:".i:;~~.:'"-:. i-~"i::,: _ 

- ··a, .. ··.:· .:;--~:c· :.:·:·'::/:E?.':~~:-·ti1 
-h, s~~,f- w-d.Jl..: · -

-- --_.: .. 

~ 61600 
61605 
61506- · 
21500·- · . 
21605 
21606 

CF-BM 
CN-7M 
CN-7M 
CN-7M 

FF abbreviation means Flat Faced. RF abbreviation means Raised ;=ace • 

. --

Weight-Pounds Dimensions--Jnches Valve 
N.P.S. Threaded Flanged 

A 
Thre~ded Flanged 

½ 1.0 28 3.00 4.50 3/-a 1.6 4.5 3.50 5.00 1 2.9 6.0 4.25 5.75 1¼ 4.6 5.5()\ : ·-11/z 6.1 120 5.50 7.25 2 9.0 20.0 6.50 8.50 

4.7.13-23 ~ 

B 

1.88 g 
212 ~ 275 
3.50 
3.50 
4.25 



i .: . '. I ;-;. L.::~_' __ : ___ .· I -~o L ' -- --·-- _, ~·o'._JW V. r,. .. -- :_-~---1 'i_;_ -- -~3[~C?[J;,,.~;~-(:)j-~~:,:Y~•~I~ . . {J.Jf)~/1-;~---·--·-
; ·•-,---J·-··L I i I -,:;(;) Err~i,w,·rir:·.: :,:1;111cbrd I ~ l5F 

!
----~- -C-lO_l_,: ___ L_ _______________________ -----4--1s...:S_U_E_0--4,-,-8 _ _,_/_l.-6...,./_7_1 - .... 

VA.LVE SPECI FICA Tl ON SHEET V3240 R;'.VISEO J/25/75 w,· 
TYPE CHECK, SW!NC:. 

RATING ST AND)\RD CU,SS 300, ANS I B 16. 34 .• 

Bun WELD, 10" AND UNDER - SCH. 40. 
12" AND ABOVE:- STD. WT. (.375" 'W.T.). 

ALLOY STEEL (l~ CR - ~ MO) ASTii A217. GR. WC6 OR Al82, GR. Fll. 

ENDS 

80DY 

BONNET (CAP, BOLTED), (1 1/4 CR - 1/2 MO) ASTM AU7, GR. WC6 OR ~182, GR. Fll. 

·~- I 

SOOY &- BONNET BOLTING ASTH /\193, GR. 1316. 

DISC 

STEM 

SEAT 

SEALS • 
(Q;--"Packing) 

OPERATOR 

STELLITE FACED. 

STELLITE FAC~D, RENP~ABLE. 

TO cm1FOR.."1 TO ANSI B16.10. 

• 

Unless nor ed. th~ cJP'.e<• pt ion above wi!I c,verride the Mznuf::c:urer's fig•.Jr~ number in case of differences. 

MANUFACTURER 

C :\.A.1'1 E :, .• '--- _ ·-· 
J=:~1K INS 
:...;.:;KENHSI~!SR 

l?ACIFIC 
I :·o.;Eu. 
I S"?OCKHA.'I 
·:.\L\.lOR'i:H 

I 

ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO. SIZE RANGE 

:·: __ , _1,?_9 1 /2U7 :~•,•_:::-,; .~ - 2" . - 1zr::;) 
2026 C9 - .,,,., __ r,,. 2" - i0" 
3073U( 1.-'C6) l½" - 10" 
380- 7W!:: 1~" - 12" 
J061A-',:E-P 100 l" - 12" 
Jo-s:~-1 J 2" - 12" 
5344\.JEr.? 2" - 12" 

REMARKS 

:. 

b:::u.":CCJ':'2-i _______ ..._ _____________ __.4_·7-· ,-3-.2-4-----t--V_A_L_V_E_N_U_~-~,-n_E_R ___ V_l_2_!._0_· --1 

I :J'"'DU,-NO . (j l ___ ----•---------~ -----· ------------------·--

-
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-- . 

:!~ 

~V5)~ii. 
·- l -- cn..-u'I:&: J·j ' V Sf~~~ . I . '»rt ~:.J. : . .'ii _;.... . ,,: 

No.159 

Bolted Cap 
No. 158, Threaded 
No. 159, Flanged 

"No.159½, Butt-Welding ~ -
Pressure-Temperature Rating 

Carbon Steel, ASTM A216 Grade WCB · 740 psi @-20F to 100F 
See p.19• 5S for ratings of other materials and temperatures 

,,.. 

-

No. 159½ 

-
24 

::J These vc.1lve5 comply with cpplicable requirements of Standards: ANSl-816.5, ANSl-816.10, ANSl-816.25, ANSl-816.34. 

• Material-carbon steel. Other materials available when specified-Crane No. 5, 7, 9, LCB and "Arctic" steels. See page 3 for ~i:tecifications and recommendations. 
• Trim-X or XU-suitable for a broad spectrum of servi_ces to 1100F. Other trims available when specified include: L or LU and A or AU. See pages 3 and 22 for trim descrip• tion and servic& recommendations.. _ 
• Outside weight and· lever to assist1n rapid closing or for sensitive balance at low velocities is available on valves up to 8"' iri size. 

-- ... • Drilling templates are shown o~ page 50. 
. . 

_. -~ 

• Aange and facing dimensions are shown on page 46. · : _ --~, 
•_Ring joint facing (page 48) can be supplied when specified. _ 
• Butt-weldi~g ends are bored to match Standart1pipe unless o!herwise specified._ See page 45. 

-• Corrugated metal gasket in male and tamale bonnet joint . assures positive seal against leakage_ 
• Fo,"test'informati~n. see page 54. 

• _For details on butt-welding ends, see page 45. 

; 

Weight-Pounds Dimensions--fnches 

A Valve 
158 N.P.S. 159 159\~- 1-----r----,-----, B 

159¼ 
2 
2½ 
3 
4 
s 
6 
8 

10 
12 
14 
16 

49 -
70 

100 

4.7.13-25 

60 
90 

115 
185 
250 
330 
620 
640 
950 

1340 
1650 

47 
60 
87 

go 
2~0 
230 
510 
590 
720 

1150 
1220 

158 

9.50 
10.75 
11.75 

-· 

-159 

10.50 10.50 6.75 
11.50 · 11.50 8.00 
12.50 12.50 8.50 
14.00 14.00 9.75 
15.75 15.75 10.75 
17.50 17.50 11.75 
21.00 21.00 14.00 
24.50 24.50 13.75 
28.00 28.00 16.10 
30.00 30.00 18.38 
33.00 33.00 20.50 

:-
·, 

-· - ____ ,._. .._,._ - ----. - _--:--,..---.-~--_,;.•·-~--~--. ----. . ..----.------..~ ••• -.-._-,,_.,,,-__ :-s1r:>.•....,_,~ •t··· .. -~ • 



( C QC • . .... .,-, '"' - -~-, -·-· ----·-··- ---··@,:;::--i ~f +T+~ G\:,~~.~-~~,~: ~~;,'§i0« . '1 /QI r1 I 
1 ,·-------------------------+--,-s,-u-E-•--Ju~n--3_0_/_7_~ ,·\- C-lQl. VALVE SPECIFICATION SHEET V50l8 REVISED 2/'J/76. 

-, I 
-"": ___ _,. 

I 

TYPE GATE. -
RATING 1751> ~ COLD \.ATER·. 

ENDS THREADED, ANSI B2. l, NPT. -
BODY BRONZE, ASTM B6l. . -
BONNET (THREADED) BRONZE, ASTM 861. 
BODY & BONNET BOLTING 

DISC 

STEM 

SEAT 

BRONZE, WEDGE. 

BRONZE, O.S. & Y. 

BrtmzE, INTEGRAL. 

SEALS ASBESTOS. (Or P~cking) 

OPERATOR 

UNDERWRITERS APPROVED 

• 

U:1less r:ot~d. the descriµtion above- will override thP. Manufacrurer·s figure number in case of differences. 

MANUFACTURER 

CRANE 
Jc:~iKINS 
STOCKHA.'1 

KE~:NEDY 

ACCEPTABLE VALVE-EQUIVALENTS 
FIG. NO. 

· · ---- 459-cu --~~~?A'.,.~--~· 
~•.....,,,;:,,__-.;..:;,.,_ 

275-U 
B-133-SU 

66 

SIZE RANGE· REMARKS ----------------------1 
,:~fi~.-~ 2~;~:'":: ~--

3/4" - 2" 
3/4" - 2" 

l/2" - 2" 

------------'-----------------:-----------------! 
CL'STQ;\,i::R 

J I -o--,-~ -:)_E_R_N--0-.-------------,4-c:.7-.1-3--2-6-------tf VAL v·E NUM SER V50 l~ l'OR\1 ~O 

-



-
I 

-

-
16 

VAL'JtE 
CLA$S200 

Yoke Bonnet 

No. 459, Threaded 

RATINGS 

'T.mp. Pal 
F. Ncm-Sl'loc:k 

-io1ouo• 400 
200 375 

. 250 350 
300 325 
350 300 

-400 275 
450 \ · 250 
500 225 
550 200 

-No. 459. 

... 

Valve 
N.P.S. 

1h 
3/4 

1 
1¼ 
11/z 
2 

4 Recomm::mded lor steam, non-shack v,a!er, c,il, or gas service. 
11 All sizes (except Vii-inch) are listed by Unc~rwriter:;' Laboratories Inc., and Factory Mutual Laboratories (all sizes) for i.vater service in fire protection sys!ems at pressures up to 175 psi. 

• Ideally designed ror services where line fluids might artect inside stem threads. Exp·osed stem threads are easy to lubricate to.ease operation and prevent wear. 
• Wide face easy-grip hexagon ends on body prevent d".lm-age to the valve during installation. . 
• Full diameter seat openings assure straight-thru flow.· • Rising stem indicates position of th9 disc at a glance. 
• Large stuffing box is ·filled with long..J~sting asbestos graph-ite packing providing a ti_ght stem seal. . • Each valve has· a backseat in thit interior of the bonnet below the packing. 

______ .,. 
. ~ -... ••• - -. ,.J' • __ . __ _....,, 

. -· ,.,, -
-~-:;--!-

~~~~PRJ~fciPAt.:PARTS '&MATERJALs:·.A2! • ,. • ._._ •• •·•-• ' •- • • P· ~- -· • • •, • •• • • - --- ... 

Part S/zes 

Body 
•. 

All 

. Yoke 
All Bonnet 

Disc All 

Stem All I 

Yoke 
All Bushing 

Weight-Pounds 

3.5 
3.4 
4.4 
6.8 
·9.6 

16.0 

Material ASTM 

Bronze 861 

Bronze 861 

Bronze ~ 861 

Bronze 862 Mod. 

Brass 
816-

Alloy 360 

Dirn_ension~lnches 

A B C 

~.62 
2."62 
3.00 
3.50 
4.oa•. 
4.75 

6.38 
6.38 
7.38 
8.75 
9.75 

11.62 

3.32 
3.32 
3.62 
3.88 
4.33 
4.S2 

- . 

--e" dimension is 1!illl valv~ o:,en 

4.7.13-27 
. - - -----·--- --. -------- --~---------- - -----··-----------

-~-----.--- - -.- .... --.. . .. 



C-10 l 

TYPE 

RATING -·-

VALVE SPECIFICAT.ON SHEET 

GATE.. 

4001> @l00°F. 

. .J 

I 

~~ THREADED, ANSI ~2.1, NPT. 

BODY BRONZE, ASTM B6l/OR B62. - -
BONNET (UNION) BRONZE, ASTM B61/0R B62. 

BODY & BONNET BOL TJNG 

DISC 

STEM 

SEAT 

OPERATOR 

NICia:L-COPPER ALLOY, SOLID.WEDGE.✓ 
BRONZE, RISING (INSIDE SCREW)./ 

BRONZE, INTEGRAL./ 

P.A.~Dt.JHEEL • j 

V5028 

ISSUED Jun JO/ 7 l 

HF.VIS[D ?_/Q/7(, 

Unl~s ;,oted. the description above will override the Manufacturer's figure number in case of differences. 

MANUFACTURER 

JENKINS 

PO'..lELL 
'WAUJORTH 

:::, i.V\...l'-t'~-..., 

i-L~·!:-!OND 
ITT GRINNELL 
NI3CO 

CUSTOMEH 
ORDER NO. 

,OP,.1 40 

·ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO~ 

270 UN 

375 
37 

n 1 -, ,:; - -.--
IB652 
3110 
T-154-A 

SIZE RANGE 

1/4" - 2"' 

1/ 4" - 3 11 

l/4" - 2" 
1 I II •• ., ... - .., 
l / 4 '.' · - 2" '· 
1/4" - 2" 
1/4" - 2": 

4.7.13-28 

REMARKS 

MONEL SEAT, RENEWABLE. 

VALVE NUMBER V5023 

' -:---... ... ! • 

I 



I . 

24 

u"".'l·o· ·o '1'1!0 ,,v. ~; ! n ; 
___,. • _, ZI 

ro :;- ,o· . n '7 {Cl {t'J ~ ·} (0 
:.. f iJ, ~ u~ ~ ·.\.-::~~o •.~,_~ 

-" 

Block Pattern • Union Bonnet • Rising Stem • Solid Wedge 

200 PSI Saturated Steam 

400 PSI Non-Shock Cold Water, Oil, or Gas ' . 

Federal Specification: WW-V-54 Class C; Type II (T-154-SS) 

T-154-SS F.S.P.S. to F.S.P.S. 

,___ ___ A ----i 

T-154-A F.S.P.S. lo F.S.P.S. 

B 
O?EN 

PARf 

L Handwheel Nut 

; ,· 

MATERIAL LIST 

. S?fClflCATIOlt 

Zinc Plated St~ with Clear 
O,mmate or 8cl!'lze ASTM 8-16 

2. Identification Plate Aluminum 

3. Hand•111heel 

4. ,Stam 

5. Packing Nut 

6. Packing Gland 

7. Packing • 

8. Bonnel 

9. Union .flul 

10. Body 

11. Wedge 

12. Seat Ri:1gs 

Malleable Iron AST:.t A-47--lil ot 
Aluminu_m-ASTM 8-Sj Alloy 13-B 

Silicon Bronze ASTIA 8-371-62 Alloy A 
(Roc,1) or ASTM B-19~ Alloy_ 13B 

Brcnze ASil,I 8-52 or ASt',I B-145--SA 

Tenon lm;iregnal:!d Asbestos 

Bronze ASH,, B-61 

Bronze ASTM B-61 

Brc:m P.STM B-61 

Br~nze t.STIA 8-61 (T-154-SS) 
Ccl)oer-tlickel Alley ASTM B-149-llB{T-154-A) 

St2inlm Steel Typit410 (T-15-i-SS) 

DIMENSIONS~ WEIGHTS-QUANTITIES 

DlmenMCNII Masl,r 
llomlNI T-IS4-SI T-1"'--' ApplOL 11111 Wt. CarlH-

Sin A I A a T•1S4-SS T-1~1' 

¼t -· 13/• ( llh• 

¾t 21/,a ·413/11 

"vz Zn Sn 2s1,, 5li 

¾ 211/ia 65/,a 2'/,a 65/1; 

J\.i lii,5· m ]9/,s 

l¼ 37/,s 8¾ m 8r, 

m 3¾ 10¼ 3h IO~. 

2 4~~ 121,~ 3!11 12!-z 

NIBCO INC., .ELKHART, INDIANA 
4.7.13-29 

1.0 

to. 

1.5 1.4 

2.2 2.1 

3.5 3.3 

4.8 4.8 

6.1 6.2 

11.2 11.6. 

•_ ~ 

Cly •. 

so 
50 

40 

30 . 
20 

JO 

10 

5 

T . 
. 
- . 

-d1~ 
c)~~ 

' .c,- --~i,, 
- ·1l• 

' 'l;/jJ 
~ 

T-154-SS 
T-154-A ~ 
threaded 



) 

C-101 

TYPE 

RATING 
- eJ 

ENDS 

BODY 

BONNET 

VALVE SPECIFICATION SHEET 

j GATE~ 

J l.00/} @-~0°F. 

j SOLDER-JOINT, ANSI Bl6.18. 

; BRONZE, ASTM 861 _oa 862. . . 

(THREADED) BRONZE, ASTM B61 OR B62. 

BODY & BON~ET SOL TING 

DISC j BRONZE, SOLID WEDGE. 

~ ·✓BRONZE, RISING. 

~ j BRONZE, INTEGRAL. 

~S • J ASBESTOS • 
(Or Packing) 

OPERATOR JHANDWHEEL. 

V5063 
ISSUED Jun 30/71 

REVISED 2/Q/76 

Unless noted, the description above will override the ManulacturP.r'\ figure number in case of differences. 

MANUFACTURER 

JEN'rCINS 
POWELL 
~-!AU/ORTH 
CRANE 

Ll.:1,l{E~;m: Ir-lER 
STCC'Kl!..'\M 
MILWAUKEE 
HAJA}lOND 

ITT GRINNELL 
NI:aCO 

CUSTOMER 

ORDER NO. 

· ACCEPTABLE· VALVE EQUIVALENTS 

FIG. NO. 

1242 
1821 
55-SJ 
1334 

2132 
B-109 
1149 
IB635 
3010SJ 
S-111 

SIZE RANGE 

3/8 11 - 3n 
1/4" - 3 II 
3/8 11 - J II 
3/8" - 3" 

1/2" - 2" 
J/8" - 3" 
3/8" - 3" 
3/8" - 3" 
3/8" - 3" 
3/8" - 311 

4.7.13-30 

REMARKS 

··1 

VALVE NUMBER 

. 

\'5063 

-

-



- Rising Stem 
Screwed Bonnel 

Solid Wedge Disc . 

No. 428, Threaded 
Class·125. No.42a 

No. 1334, Solder End 
125 SWP/200 psi, 

Non-Shock Water@ 200F 

-

-
8 

RATINGS No. 421 

Temp. 
F. 

-20to 1s0• 
200 
250 
300 
350 
406 
450 

-- .... - --

Psi 
Non Shock 

200 
185 
170 
155 
140 
125 
120 No.1334 

l 
:J .. 
~ 
~ 
~ 

~ rr·~=:\J 
~~ 

~~ 

No. 428 

- ---- ---· - , .... -·· . ----· --------· --

Valve 
N.P.S. 

1,4 
~'s ,, . 
,2 

3/.; 
1 
11,'4 
11/2 
2 
21/2 
3 

a r :a. ti2[l Cun be uss-d for st,.;am, non-shock water, oil, or gc1s. 

a Cylindric.:i.lly-sh::iped body combines streflgth with light 
wei9ht. Seats are reinforced against wedging action of 
disc. Wide face easy-grip hexagon ends on No. 428 pre
vent damaga to the valve during installation. 

• Full diameter seat openings assure straight-thru flow. 

• Long lasting, quality TFE impregnated asbestos packing 
filled in the deep stuffing box provides a tight stem seal. 

• Solder-end valves conform to ANSI 816.18. 
• Both valves ·in all sizes conform to MSS SP-80, and meet 

material and design requirements of Federal Specification 
WW-V-54d, Class A, Type II valves. 

• Caution: Before installing solder-joint valves, be sure solder 
or brazing alloy melting point is high enough to withstand 
line pressure, temperature conditions, and compatible 
with· fluid media. · 

• Each valve has a backseat in the interior of the bonnet below 
the packing. 

:_._,,..,...~..,~---- ... _--,~. - -.. ··-: - .- -~ -. .----,.-.-·7::,-.___":--,._ 

P-:~!!:'.':PflJNCIPAt:':PARTS·&MATERJAtS-B/~: 
. -- .. - •--....;- ..,, -~ - .. · -·· ·---- .... ·- .... - .. . . ,... . -- ·-- ___ ., 

. Part Sizes Material ASTM 

Body All" Bronze 862 

Bonnet 
,. 

All Bronze 862 

Disc 
¼·-2"' .Bronze 862 

21/zH-3# Bronze 861 

¼H-3/aH Bronze 862 Mod. 

Stem 1/z•-1• I Bronze 899 Alloy 651 

1¼#-3# Bronze 8584 Alloy 876 

.. 

Weight-Pound~ Dimensions--lnches 

A 
42_8 1334 

428 

~B Do8 

1~34 
C D 133~ 

1334 428 

0.9 1.60 4.50 1.75 
0.9 0.7 1.80 1.68 4.50 4.50 1.75 1,2 .~o 
1.2 1.0 2.12 2.00 5.25 5.25 2.06 ~a .54 

1.9 1.7 2.25 2.56 6.50 6.50 2.56 % .78 

2.5 2.7 2.60 -3.00 · 7.75 7.75 2.75 He .90 

4.0 3.9 3.00 3.25 9.25 9.25 3.05 Ho .96 

5.5 5.Q 3.25 
8.5 9.2 3.68 

3.75 10;50 10.50 3.62 ,s: 1.10 ,8 

4.44 12.75 12.75 4.75 21,a 1.34 

15.5 15.0 4.50 5.00· 15.25 15.25 5.33 2~a 1.40 

26.0 24.2 5.12 5.75 18.00 18.00 7.00 31/11 1.65 

DoB-0.-plh of Bortt 

4.7.13-31 

--a-- dimtn~ion is.,.;::, valve o;>!n 

. ·:.. .. ~ 

( 

( 

I 
\ 



,,, ' ' I - -- ·- - ---- -- --·-~ --i 
l - I ! ; I 

-:;-:~---- ·1;._ -----\-, A_L_V_c_~_P_E C_I_F_I C-t-, TIO rJ SHE [ T 

GATE. . 
V5190 

--~f5) __ j 
1 :::.s u :o O G / ::, 0 I 7 l 
r.Evisco 1 O /2 \") / 7 s 

YPE 

Rt.TING 

ENDS 

1 7 5 : Hf\ T E R • ( 2 " TH R U 1211 ), 1 5 C # WAT ER ( 1 4 11 
) • 

FLANGED, F.F. 125# ANSI B16.1 

BODY C.I., ASTH Al26, CLASS A OR 8. (12" & SMALLER}_ 
Al26,. CLASS B OR C {14 11

) 
BONNET (BOLTED) C~I., ASTM A126, CLASS A ORB {12~ & SMALLER) 
BODY&B

ONi-.!ETBOLTING Al26, CLASS 8 OR C (14") ASTM A307, GR. B 
• DISC DOUBLE DISC, BRONZE, FAC(D. 

STEM BRONZE, OS&Y 

S=.AT RENEi-iABLE, BRONZE 
SEALS ASBESTOS --(07Packing) 

OPERATOR HANDWHEEL. 

UIWERWR ITER LISTED & FACTORY MUTUAL APPROVED 

CHECK FACE TO FACE DIMENSION, MAY NOT BE INTERCHANGEABLE 

Unle~s n::>te:::, the dcscrip,ion .:!:>ave will ov!c'rrice the Manufac:L:~e!'s figure r'Jmber in c2se of difierenccs, 
ACCE?TABLE VALVE EGUIVAL::'~TS -----------.----------,-------------------------: MANUF/-.CTURER FIG. NO. SIZE RANGE '. -----------,,---------t---------

AMER I CM, - DARLING 
C~ At{ E 
DARLING 
( C.u. ~: {\ D ;.. VA_ L VE ) 
DRESSER MFG. CO. 
EDDY-IOii'A/CLOW 
HM\MOt\D 
,1EN1:1ns 
KENNEDY 
MUELLE:\ CO. 

- 1! J f3 co 
S T O C K H ; •. :-\ 

52FM-UA 
467 

52FM 
M&H #81-F 
F-5555 
IR1154 
825-A 
68 
A-2073-5 
f-607-0 _ 
G-634 

' 4 11 -_ 14 II : 
I 

2-1/2":--12", 

4" - 12 11 I 
2-1/2"-14"! 
4 II "'.' 12 11 

2-1/2"-12" 
~-1/2"-8" 
2-1/2"-14" 
2- i / 2 "-14" 
2 - 1 / 2 " - 1 2 ," 
2-1/2"-12" 

REMARKS 

SOLID WEDGE DISC. 

SOLID WEDGE DISC. 
SOLID WEbGE DISC. 

SOLID WEDGE DiSC. 
SOLID ~EDGE DISC. 

Cl1ST6°~·,::T:·--------'--- ·1 -----~ --_ _9_-~_-o_;i~!~-0-~~----_-_-_-_-_ -_-__ --_-. __ -_-._-_-. ----------~-:7.1~--~_-_-__ -____ ,....J_ -~-~L::'_~--~~MSER. V:i 190 · ! 

• 

-



'/ 

. ~, 1 U· 1 r...., ') r /~ 'C}"C: :'.. ~ '.J'\. 1 'G 
~-.;.2 · J .i.. • ..il t\:- U J :l-d '.t J j \J ·. 

,1 . ~WEDGC. 
GAT.t: '-14_LVES 

IS Ferro5te~i bGcly ,md bonnet nre high grad~ c35t iron c:rn
forming to /,STM A126, Class U. 

1S Uronze sts:n ·.•::ih :c2-tiead di:;c/:;!em conri' .. ,JOr. prev"'nt::. 
lateral strain on stern and maintains re accurate disc 
control. 

e CLASS 5 
a Disc is solid bronze in 3· si7 . Other sizes are Ferrosteel 

with rolled in bronze se •· g faces. 
• Precision machined onze seat rings are screwed into the 

3''to 
Bro·nze Trim 

No. 471, Flanged 
· Operating 

Differential Pressures 
Limited to 

125 ps,1 for 3" 
100 psi f of~,, ·and 6" 

75 psi for ' 

II 
0,... 

.,,· 

body and can b moved for replacement when n~cessary. 

• Self-lubric"' · g TFE impregnated asbestos packing in stick 
form i ontained in an injection type stuffing box with _a 
re oir. Packing can be added-anytim~ven wi"}en 

e valve is under full rated line pressure. 
• Sudden closure on liquid lines may cause ''water ham

mer." If "hammer" is ·severe, a cushioning device may be 
ecessary. See comments on "shock", page 3. 

· • Va have ANSI 816.1 end flanges and ANSI 816.10 face-_ 
to-face · ensions. Class 125.: 

Valve Weight-Pounds 

.N.P.S. .f.ac• 4n to 
Face 

3 60 8.00 24.50 
4 98 9.00 29.38 
6 166 10.50 40.12 
8 283 11.50 51.00 

.--:""~~c;,'l!i~-;;;;s,,a':\illti'C~-A-=-· .. -::;=-::;::::;=:~fi;::::c;;::~:::;:;; 
n ~ ~ L a.? - r I Underwriters' Laboratories, Inc., and Factories Mutual _Lab-•u=1 ~- ; !ST~~ ti . oratories. Similar in design to No. 465½ shown on page 10. 

-
12 

_5 o.-U ~l. • Body and bonnet material is ASTM A126, Class B cast iron. 

WCOGE G J\TE ~ 1:1 Bronze stem with Acme double threads has tee-head disc/ 
K.:. MI · f ~ . stem connection Which prevents lateral strain on stem. 

'Ii\ R \ aE €:1,,:,°" , • Taper~ solid wedge disc is guided throughout its tra~el 
V flLV · ~~~ . .. to improve di:-c life ~y elimin~ting p~em~ture ~ontact w1!h 

2½2
11.to 12" /{. f. -_ · · t~e SCrE_:wed-m bronze seat rmgs._D1sc 1s solid bronze in 

OS & Y-BronzeTrim 
No. 467 

175 CWP, Non-Shock 

T 

: { _;r=~.. sizes 3 _ and smaller. In larger sizes, bronze faces are 
• --:-

0
:; rolled into the Ferrosteel discs. _ 

(10 and 12-inch) 

• Sizes a· and smaJler feature lnjection type stuffing box. 
which permits adding of TFE impregnated asbestos pack
ing with a twist of a wrench: Conventional stuffing box is 
standard on sizes 1 o-. and 12". 

• Valves comply with applicable requirements of ANSI 816.1 
and B16.10. 

·-:· w -- h ,-- -__ ,- -, --a o· -· ·- -~---~-:c •-·-. -· · ,-_~:--

-~- _e1g TS ,an ; 1m8flS~9f1S_ ? 
Vah,e Weight-Pounds· Dimensions-Inches 

N.P.S. 
-

467 A B C 

2½ 48- 7.50 15.38 8.00 
3 60. 8.00 17.00 6.00 
4 • 100 9.00 21.62 10.00 
6 170 10.50 30.CO 12.00 
8 290 . 11.50 38.00 14.00 

10 530 • -
' 13.00 50.75 20.CO 

12 720 14.00 53.00 20.00 

4_ 7 _ 13_33 .. B" dimension is wilh valv1t 6p!lri." 
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V LVE So F ,.n, Soc.-~ • A ___ c __ -_1_o_1 ______ _. _______ A ___ · _E_c_1_1 c_A_T_1_o_N_s_1-_1_ E_· E_· T ______ ~_ , R!: v,srn lQ/J :=;1~2._ ,., 
TYPE 

RATING -
ENDS 

BODY 

GLOBE. (REDUCED PO\T). 

API CJ..__o\SS 800. 

SOCKET-WELD, ANSI Bl6.ll. 

STEEL, ASTM A216, GR. WCB OR ASTM Al05. 

BONNET (BOLTED) STEEL, ASTM A216, GR. WCB OR ASTI1 AlOS. --
BODY & BONNET SOL TING ASTI1Al93, GR. B7. 

DISC 

STEM 

137. CR. S.S., "500" BRINELL, (PLUG TYPE). 

137. CR. S.S., OS & Y. 

STELLITE. 

SEALS ASBESTOS W/WIRE INSERT. . (Or ?aL:{ing) 

OPER.l\TOR HA.i.'IDWHEEL. _ .. _~---

TO CONFORM, \~l!ERE APPLICABLE, TO API 602. 

• 

Unles< r,o:cd, the descrip:ion zbove will o-,crride the Manufacturer's figure number in case of differences. 

MANUFACTURER 

3C~;N~Y FORGE (ITALY) 
:-:A;:COCK 
-~~::n:rns 
J:-~:;:,n:s (C.\nADA) 

IT l'"~·•:·--:;"IM"'R ._ ,.\,-.1 .... •• t.. .. J. L 
· ;-nc l ~-~~~H 
I 
I 

I 

ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO. 

HL-310-T 
5500 \.1 
8G80W 
8G80\-i 
l 717i-1 
F81-DE 
G80SW 
SW12141 

SIZE RANGE 

1/2" - 2" 
1/4" - 2" 
1/4" - 2" 
1/4" - 2" 
1/4" - 2" 
1/ 4" - 2". 
1/4" - 2" 
1/2" - 211 

REMARKS 

I 
(--cu s Tor•,'. r:: R -7 \_n __ f_:_. l __ ) r_-_i\_i'J_0:.::~:·::::::::::::::::.:::::-:•:.1~._13_-34 ______ _, ____ v_A_L_V_E_N_u_r_'1_G_E_R ___ ~ 

-
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F-80 ScrewEd E::.nd Sizes: ¼" Thru 2" 

•
"'=-3"2 Sockel 1"/eld 

&.Y GLOBE VALVE 
BOLTED BONNET 
800 P.S.I. @ 850°F. 

< 

. ... 

WORKING PRESSURE. (NON-SHOCK) 
600 PSI @ 900•F STEAM-OIL 
800 PSI @ 850•F STEAM-OIL 

2000 PSI o -2o•F TO 100•F 

MATERIALS OF CONSTRUCTION 

A.S.T.M. 
No. Part Material Spec. Remarb 

l Hand·,.heel Nut Carbon Steel Lock Nut 
2 Nameplate Etched Aluminum 
3 Handwheel Mall!able Iron A47 Grade 32510 
4 Stem 416 Stn. Steel 250 BHN HeatTreat 
5 Operating Nut Stainless Steel Grade 410 
6 Gland Nuts 303 Stn. Steel Grade SF 
7 Gland . Steel Grade 1025 
8 Gland Eye Bolls Stainless Steel Grade 410 
9 Gland Follower 416 Sin. Steel . 

10 Retaining Washer Carbon Steel Grad~ 1018 
11 Bonnel Bolt Alloy Steel Al93 Grac!e 87 

J 12 Packing Wire Inserted John Crane 187-J 
Molc!ed Asbestos or Equivalent 

Bonnel Forg~ Steel AIOS 
D 14 Gasket Stainless Steel 

Spiral Wound_ Asbestos Filled 
15 Disc riut Stainless Steel Grade 416 

.. 

16 Disc Stainless Steel Grade 420 (500 BHN) 

17 Body Forged Steel AlOS 

D Rs-comm!<nded Sp;ir& Parts 
TRIM SELECTION CHART 

Fizure Body & Stem, Disc & 
riumber Bonnet Integral Seal 
f 80 DE A-105 CR 13• 
F 80A A-10~ 316 S.S. 
f80M - A-105 Mone! 
F 80 MT A-105 Mone! 
f 80TF A-105 Monel,.-TEF 

•S:e-ilit,-F~ced Se-at. 
•• 1-'ontl-Far:.NI Se-•t. Teflon in~e1Zed disc. Mon•I stem 
VJ:.,.,, ..,,11' Teflon trim .1r~ limit~ to 500• f service. 
fl?tt: F 81 also ~n.SJble &n :.bow~ tr,ms. 

Bonnet 
Gasket 
304-ASB 
304-ASB 
Monel-ASB 
Monel-TEF 
Mon!l:TEF 

Paclling 
JC-187-1 
JC-187-I 

. JC-187-I 
Teflon 

Tel-V-Rings 

11 ~ 
( 

il 
B. 

DIMENSIONAL SPECIFICATIONS. 

Siz~ 
-Ham.lwheel 

Dia. 
Face to 

Face 
Cenl~r lo 

Top (Optn) 
Gas~tt Size 

1/a Thick 
Dia. ol Port 

Op~ning 
Stu:ii.ig' 

. Bot D~plh 
Pac~ing Size 

(Square) 

I 
Di= D.,;,.1/&'" thtw 1• 

Sodd Weld'. Soc~tt W~d 
Bore• D~p!h• 

Appro1. 
W~ight 

13' 1 ----·-~-
19 
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i: _________ F_n_:.:i_n_,·_,•r_i_11_·.:_~_·t_;1_r~<_-~J_-~_;l_j _________ ;-_~_
1

·_"-_,.J.;_~J..1~_f ___ j -·--- -, -- --; -
!. ; : - ·-'-- I 

ISSUED Jun 29/71 

-

_c-lOl VALVE SPECIFICATION SHEET ,,r,012 _ _ 
• ~ REVISED 6j !.i/7'j ~ GATE ( R~DUCED PORT) • 

• 
R/...,TlNG CL.t\SS 800 A.PI. 

" SOCK.ET-WELD. ANSI Bl6.ll. 

STEEL, ASTM A216, GR. WCB OR ASTI1 A105. 

ENDS 

BODY 

BONNET (BOLTED) STEEL, AS1M A216, GR. WCB OR ASTX Al0.5. 
BODY & BONNET SOL TING ASTM Al93, GR. B7. 

DISC U7.- CR. S.S., SOLID WEDGE. - • 
STEM 137. CR. S.S., OS 6. y. -

J 
SEAT STET.LITE FACED (RENEWABLE). - C> • 

SE~.!:_§ ASBESTOS. 
(Ur Packing) 

OPERATOR H..;.NDwr.EEL • 

TO CONcORM TO API 602. 

Ur:le~s no:~d. the ccscription above will c,verride the 1•.1anufacturer's fig•Jre number in case c,f differences. 

[,11'.\NUFACTURER 

30~:~IEY FORGE (ITALY) 
EA:;COCK · 
JC:NKll~S 
L \.J'NKD1HE 1 >1ER 

R-? 6. C 
S!-1;:TH 
VG~~7 
ri/.i~-!O~D 

ACCEPTABLE VALVE. EQUIVALENTS 

FIG. NO. 

HL 110-T 
950 \.' 
3800W 

1117 -'\J 

F57-DE 
800 SW 

S\ll 2111 
FSlcOl-W 

SI_ZE RANGE 

1/2" - 2" 
1/4" - 2" 
1/4" - 2" 
l/4" - 211 

l/4" - 2" 
1/4 11 - ·2" 
1/t/' - 2" 
1/4" - 2" 

REMARKS 

. 

--------------~-----------'--------__;;.-------------------J cus TC~-1 E ·~ I ---------------- J VALVE i'JUf-1.B:::R \'6012 o,~DE R ;-~o. 4.7.13-36 ... --------------- ----------''-----------------' 

_.' . ~ -. 

i 



.} .... : .J. -~( ; _{ ! ~ .\_: ; J--' :( ~J )·•; 1· ); ___ __j, ,J r ~ '--) U , __ ,' ~ ,,,. ~., 

· ~ :.:=-(' ~~ ,~ l '0:-l.'f.~ 1.,0?;~ ::Q 
-.J ~ ·-~-0~ '✓ JJ~v ·...:id 

=J-
==~-5S Sc.ewe& Encls Sizes: 1/4" Thru 2" e,s7 Socxel \"./eJd Ends ~ 
:.:s&Y GATE VALVE 
:::OLTED BONNET 
?"ULL PORT 
~00 P.S.l. @ 850°F. . . 

WORKING PRESSURE '(NON-SHOCK) 
600 PSI @ 900"F STEAM-OIL 
800 PSI @ sso·F STEAM-OIL· 

2000 PSI @ -20·F TO 1oo·F 

DESIGNED TO A.P.I. 602 
: 

MATERIALS OF CONSTRUCTION .. 
: A.S.TJA. 

~ Part Material SPN:. : Remarlls 
1 IHanrl-... h~ Malleable Iron A47 Grade 32510 
2 Handwheel Nut Steel 
3 Jnrernal Tooth Ste~ \Yilsher-
4 ilam~pl3t!I Etch~d Aluminum 
5 Thn,st W ;nh!f' Srn. Steel Harden!!d _,, 
6 O:,~alin,i Nut,. 4 I 6 Stn. Steel 
1 I s:~m• 4 I 6 S:n. Steel 250 BHN Heat Trea, 

~.and tluls 303 Stn. S:eel AI94 Grade SF 
9 Gland s:eel Grade 1025 

JD ~land Fo\lo·,;~ 416 Stn. Steel 
} l G,and Eye!:lo:ts 410 Stn. Steel Hard~,,':'d & Tempered 
12 ,<~tainin& \'/3):ier Carbon Steel Grade 1018 

.?ac:iin& 
Wire lns~rted John c~ane 167-1 

- MolC:ed t.sbeslos or eQaiva:?nl 
3onn~t B!»as Alloy Steel Al93 Gradi! 87 

'.5 3!1011?1 Carbon Sl~el Al05 

16 &:nr,~I Gas!\!t 
S!ainl~ss Steel 

S;:ir.!i° W:nind f,sti~stos Fill~ 

17 Seal P.inzs 410 St;i. Ste~ \'M:i Hard Faci::z (Hr) 
Stellit11 

:B ','/~~II 420 S111. St:!i!I Heal•Treated 
500 Brin~l 

.:.9 3ody Farzed St:!i!I Al-05 -
"'~;:,~n:i":;! N'.It znd Stem T~r~ad lubrica\~ 
:C . .-comm,.nc!O'd Sp.,.,,. Parts 

TRIM S'ELECT-ION CHART 
rizUt~ Body!. Stem, Disc Bonnd 
!'tumbl!f' Bonnet & Seat G;uket Pacliing 

F055DE A-105" CRIJ• ~ 3!l4-ASB JC·l87-I 
rOSo.l. ! A-IC5 316 S.S. 30~-ASB JC-187-1 
fO So I.I I A-105 r,Jonel Monel-ASB JC-187-1 
FO 55 ~.IT I A-105 r,:onel t.~on~:•TEi= Teflon 

- . . -_.i,:h,:~ l:11c"1 S'!>I il,:1,n 
,~•::;'!!: fO ',1 :,;-.o 1-.:a,l1~le 1n 3tt.,:,•!' trirn1,. 

Voh•~,. wetn Teflon c;os<er & pack,ng 
o,e lim;re-d to 50.-Jeo F s~rv;ce. 

. 
-·.· 

t 
t 

li 
n 

( 

-f 
( 

DIMENSIONAL SPECIFICATIONS 
G;i,·,~t Size Dia. oi Part 

% Thiele C;,c:ninz ;.;,;>HJl. 
w,;.~:it • I ,. i __ 3 ___ +--___ 6_':'-_ ~. _ ~-- ~~-=-- ·-r-~;___ 4 -=--,.~_;~c' ----~---F---~-·, _ (i•~ ... f.c:, ,. .: 

l •',: l l'. .. .. ,n 
I··.-, l I I; ,s• 

Svr~d \'i~!d 
.... D~;;!:1-a 

... 
. . .• J 6!: •; --~~j~r---,:-·~-----~;---------,---, - ,.,. - ~ 8!; .--::::-:-,-~:-:----i--1.-~--~--~-',-,--+ J (:;,·: • 6
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• 
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ISSUED 6/ 30/i l 
'~') C-101 VALVE SPECIFICATION SHEET V5191 REVISE( 2/9/76 ._, 

·3 _, 

TYPE 

RATING 

ENDS 

BODY -

GATE. -.; 

125.Q ANSI Bl6. 1. r/ 
FLANGED F-.F., _1251> ANSI Bl6.1./ 

c.r., ASTM Al26, CLASS· A OR B (12" 6.. SMALLER) / 
CLASS B OR C (14" 6. LARGER) • ./ 

BONNET (BOLTED) C. I., ASTM Al26, CLASS A OR B ( 12" 6.. SMALLER) ~ / 
CLASS B OR C (14" 6.. LARGER). ✓ 

AST~I A3O7, GR. B. ;/ BODY_ & BONNET BOLTING 

DISC SOLID WEDGE, BRONZE FACED. 

STEM BRONZE, OS 6.. Y. I ~ -
SEAT BRONZE, RENEWABLE. / - / SEALS ASBESTOS. 
---rorPacking) 

OPERATOR HANDWHEEL. / 
I -

TO CONFORM TO ANSI B16.10. 

U:iless :ioted, the d~scription above will override the Manufacturer's figure number in case of differences. 
•• • ~ -~ I 

MANUFACTURER 

CRANE 

HAl010ND 
JE:s;KINS 
JE:,i\INS (CA~iADA) 
L~KENHE IMER 
MIL\-lAUK;EE 
PC'dELL 
STOCKHAH 
IIAL',lORTH 
WALWORTH 
ITT GRINNELL 
NI3CO 

-·· ·· ACCEPTABLE ·VALVE EQUIVALENTS, 

FIG. NO. SIZE RANGE· REMARKS 
465-1/2 2 II - . 24~'-1 

IR1140 2" - 24" 
651 A 2" - 24" 
1+54 2" - 24" 
1430 2" - 24" 
2885 2" - 12" 
1793 . 2" - 24" 
G-623 2" - 24" 
8726F 2" - 12" 
°726F 14 II - 24" 
6040 2 II - 12" 
F-617-0 2" - 16" 

' 

t-----:-----:--------'---------'--------i----------------~ CUSTO,'.~F:R 

l Or"<D(R t.JO. 4.7.13-38 VALVE- NUMGER \'5 l 91 

-



i " , ·, .:--\, G c 
f/lJCU L 

GATF\JALVE 
e CLASSi25 

2" to 8" 
..... 

Outside Screw & Yoke 

All Iron 
No. 475½, Flanged 

Bronze Trim 
No. 464½, Threaded 

No. 465, Flanged . 
No. 465½, Flanged ~ 

RATINGS 

y_,,.. 
plll 

F. 

-2011,150• 200 
200 190 
225 . 180 
250 175 
275 170 
300 16S 

32S . 155 
350 150 
375 145 
400 140 
425 130 
450 125 

--~~-

-

10 

!:Ill 
r ·- .. . 

Valve 
N.P.S. 

2 
2½ 
3 
3½ 
4 
5 
6 
8 

u2s1gn uata and reatures: 
11 Bronze trim valves .:ire recommended for steam, water, i1ir 

and non-corrosi·.:e o:I o~ g~s. All h.Jve uro:ize seat rings cJnd 
the discs are solid bronze in sizes 3· and smaller. In larger 
sizes, bronze !aces are rolled in!o th':! discs. No. 4641/z and 
No. 465½ have bronze stems. No. 465 valves have nic~el
plated steel stems. 

11 All iron valves with integral seats and nickel-plated steel 
stem are recommended for oil, gas, gasoline, or fluids that 
corrode bronze but not iron or steel. 

• Ferrosteel body and bonnet are high grade cast iron con-. 
forming to ASTM A 126, Class B. . 

• Injection type stuffing box allows self-lubricating TFE im
pregnated asbestos packing to be added anytime-even 
when valve is under full rated line pressure. Turning the 
injector sere~ forces packing from reservoir Into the stuff
ing box which reduces maintenance time and expense. 
When reservoir supply is depleted, a new packing stick is 
quickly and easily inserted. _ 

• Stem with Acme doubie threads has tee-head disc/stem 
connection which prevents lateral strain on stem for 
smooth, easy operation. 

• Tapered disc is guided throughout its travel to improve 
disc life by eliminating premature contact with the seating 
surfaces. . . .. 

• '.!\II valves are regularly supplied. with handwheels, but 
-.manual gear, hydraulic or motor operator can be- supplied. 

when speci~ied. 
• All valves·"tomply with MSS SP-70. Flanged· valves have 

ANSI B16.10, Class 125 iron wedge gate face-to-face di
mensions: End flanges conform to ANSI 816.1, Class 125. 

• Bronze trim valves except No. 465 meet Federal Spec. 
WW-V-58b, Type I, ~lass 1 material and design require
ments •. 

··_Weighl-Pounds Dimensions-lnch~s 

Threaded Fl.1nged 
464½ 465 465½ 475½ 

A A B C 

28 33 33 33 5.38 7.00 13.G0 7.0 
39 48 48 48 6.62 7.50 15.38 8.0 
48 60 60 60 7.00 8.00 17.00 8.0 

67 8.50 17.00- 8.0 
80 100 100 100 .~.00 9.00 21.62 10.0 

138 138 10.00 25.50 10.0 
170 170 170 10.50 30.00 12.0 
290 290 290 - 11.50 38.00 14.0 

''B"' dim~nsioii is with vah,.,, open. 
4.7.13-39 
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-~:. I 
-. C-101 VALVE SPECIFICATION SHEET 

ISSUED 5)2':J/ 74 

REVISED 2/9/76 

-'°'I _., _,, 

____ ..,;.._ ___ .,__ _______________________ ...l--------
TYPE 

RATING 

GATE-AWWA. 

2000 WATER (2" - 12") 150/1 WATER (14" - 36")~ 

" FLANGED F .F •, CLASS 125 Al~SI Bl6 .1. 

C.I., ASTM Al26, CLASS A (12" c. SMALLER) 
Al26, CLASS B ·(14" - 36"). 

ENDS 

BODY 

BONNET (BOLTED) C.l., ASTM Al26, CLASS A (12" ct Sf1!.LLER). 
Al26, CLASS B (14" - 36"). BODY & BONNET BOLTING ASTM A3O7, GR. B. 

DISC DOUBLE DISC, BRONZE FACED. • -
STEM BRONZE, NON-RISING. -
SEAT BRONZE, ·RENEWABLE. -
SEALS "O" .RING. BUNA-N. 

(Or Packing) . . 
OPERATOR 2" SQUARE OPERATING NUT. 

I 

CHECK FACE TO FACE DIMENSION 

Ur.less noted, the description above will override the Manufacturer's figure number in case of differences. 
ACCEPTABLE VALVE EQUIVALENTS 

MANUFACTURER FIG. NO. SIZE RANGE REMARKS 
A}'.£ RI CAN - D.A.R LI NG 52. 2" - 36" . 
DARLING (C.~'IADA VA. 52 2" "." 36" 
LTD) 

2" -fG:'NNEDY 561X 36" --·, 

STOCKHAM G-745-0 2" - 12" 

CUSTQ;\ic.R 

OHDER NO. 4.7.13-40 VALVE NUMOER 
F0t1\1 40 

V52ll. 

-

-



:Of." - l SO lbs Cold Wa:er 

I: l:,~icit: Screw 
c: Parollel Seats 
r.: Double Disc 

11. lV. lV. A. 

--1---------,-----------
HYORDSTATIC TEST PRESSURE: 3"-12": 400"psi. 

14"-36": 300 psi. 

Part No.I DESCRIPTION MATERIAL 
l Hex Nut Steel (Rust Proof) 
2 Operating Nut Cast Iron 

·3 Stuffing Box Cast Iron 
4 Bonnet Stuffing Box Nut Steel (Ru·st Proof) 
5 ••o•• Rings Rubber 
6 T-Head Bolt Steel (Rust Proof) 

•7 Bonnet Bushing Bronze 
8 Bonnet Cast Iron 
9 Stem Mang. Bronze 

10 Bonnet Bolt Steel (Rust Proof) 
11 Bonnet Nut Steel (Rust Prqof) 
12 Gasket Asbestos 
13 Stem Nut Mang. Bronze 
14 Seat Ring Bronze 
15 !Disc Ring Bronze 

16 !Disc Cast Iron 

17 !Wedge Pin Bronze 

18 !Body Cast Iron 

19 I Stuffing Box Gasket Asbestos 

• Bonnet Bushing 14" through 36" 

SIZE I 2 A I B I C D F G H J K 
2 I 7 I 6 l¾ I BY,, ¾ 8 6 4 ¾ 
2½ 7½ 7 l¾ 11¼ ¾ . 8 7 6 ¾ 

_3_J 8 7½ ]3/. 12Y,. l¼ 10 ID½ 6 ½ ,. 
~ I 9 I 9 l¾ 13W. l¼ 10 14 8 ½ 
5 I JO 10 l¾ 18¾. l¼ 10 17 8 ½ 
6 10½ I 11 2¼ 17¾ l¼ 12 20 10 ½ 
8 11½ 13½ 12½ 21¾ l¾ 14 26½ 12 S/ 

78 

10 I 13 16 2¼ 25¾ l½ 16 32½ 14 ¾ 
12 I 14 19 2'/ ,, 29½ l¾ 18 38 16 ¾ 
14 15 21 2½ 33¾ l¾ 18 I 45 16 ¾ 
16 24½ 16 23½ - 39W. 11/e 20 51 20 ¾ 
18 25½ 17 I 2s - 47Y,, 2 20 57½ 20 ¾ 
20 I 25¾ I 18 27½ - 53¾. 2¼ 24 63¾ 22 ¾ 
2~ I Ji I 2il i 32 - 53!{ 2¾ j(j 76½ 24 ¼ 

30 I 31 31 ha¾ - J°i¾ 2¾ jb 293 32 1 -

35 I 21½ '31½ 46 - 88¾ 3 30 288 36 l¼ 

A.S.T.M. SPEC. 
A-307 Grade 8 
A-126 Class 8 
A-126 Class 8 
A-307 Grade B 

A-307 Grade 8 
B-62 
A-126 Class B 
8-132 Alloy A 
A-307 Grade 8 
A-307 Grade 8 

8'-132 Alloy A 
B-62 
8-62 
A-126 Class 8 
B-62 
A-126 Class 8 

a = With Bypass; A = Without Bypass; • • With Spur Gear. 
G = DIAMETER OF HANDWHEEL .} = NUMBER OF BOLTS 
H = NUMBER OF TURNS T.O OPEN K = DIA. OF BOLTS 

BODY MARKING 

SIZE 
200W 

KENNE.DY 

BONNET MARKING 

A.W.W.A. YEAR 

FIG. 561X WEIGHT -- POUNDS 
SIZC: 2"' I 21/2" 3" 4" 5" 6" 8" 
WT. 34 I 47 66 105 135 163 270 

--
SIZE I 14" 16" 18" 20" 24" 
WT. I 740 1220 1418 1845 2625 

• • t-.P?ROXIMATE 

10" 
310 
30" 

5654 

12" 
579 
36" 

8834* 

W' FLM;GED END IS 125 LB. AMERICAN STANDARD END FLANGE DRILLING 

. A.W.W.A. Spec. - CSOO 

KENNEDY VAL\'E MFG. CO., Inc. 
4.7.13-41 

FIG. 561X 
-Flanged Ends 

Also available with Operating Nut. 

19 



i.J::.9, /r./f I 
ISSUED b~ ii.•/ I l 

C-101 

TYPE GATE. 
VALVE SP EC IF IC AT I ON SHE ET ___ v_s_J_ti_6 ___ R_e_v_,s_e_o_6_/_4_/ _7 s_-l. 

RATING 

ENDS 

BODY 

BONNET 

CLASS 150, ANSI B16.5. 
.,,_ 

FLANGED, R.F., CLASS 150, ANSI Bl6.5. 

STEEL, ASTM A216, GR .• WCB OR ASTM AlOS. 

(BOLTED) STEEL, f,.STM A216, GR. WCB OR AST?·l A.105. 

BODY & BONNET SOL TING ASTM Al93 GR. B7. 

DISC 

STEM 

SEAT 

134 CR. S.S., SOLID WEDGE, fLAIN OR FLEXI&.E. 

131 CR. S.S., OS~ Y. 

NICKEL-COPPER ALLQY • 

• 
SEALS ASBESTOS. 
--ZO~Pack_ing) 

OPE RA TOR HANDw'liEEL. 

TO CONFOR.~ TO ANSI B16.10 AND API 600. 

Unless noted, the description above will override the l'v1anufacturer's figure number in case of differences. 

ACCEPTABLE VALVE .EQUIVALENTS 

r,1ANUFACTURER FIG. NO. SIZE RANGE REMARKS 

ACCEPTABLE STA~DARD TRI~ . 

CRA.:.'lE 
, HATTERSLEY (E!'lGLA!lD) 
I JE~KINS 
! K:::ROTEST 

IX:,;,:~:-;HEIMER. (C.-\:,ADA) 
PACIFIC 

4 7>.."R 
481 
1009-B3 
llK 
1502-N 
1751-6 
150-3 

.. 
' 2" 

2" 
2" 

l 1/2" 
2" 

l 1/2" 
l 1/2" 

- 24 
- 24" 
- 24" 
- 24" 
- -24" 
- 24"· 
- 24" 

XU TRIM 2"-12" ,· XC 11
" 24" . ' • - -·. i 

BF TRIM 211 -12" 1 ii2 14"-24". 

01512 (UNIV. TRIM, 211 -12 11
). 

I Ff?,S7A (CANADA) 
i ?C::ELL 

7601.AM 
1503-Pl40 

2 II 

2" 
- 2,." 
- 24" N TRIM 2"-12" 1 Pl40 14"-24". ' j STOC}i/..:'-1 15-0F-4 2 II - 24" 

l -TRIA:--:CLE (E:S:GLAND) 
l,,',\Lh'OR T!i 

1822-13 
5202-AAA 

2" 
2 II 

- 24" 
24" 1.rr TRIM. -

,.'AU,.O:\Til (CANADA) 5202-AAA 2 II - 24 II 

t_ ;--c:::-.;-:u;::;s-::;:1~c::):-:,i-;:E-;:R:-----~--------~-------1r---------------·-

! Or~DER NO. 4.t.1J-42 VALVE NUMBER . V~3.% 
r OHl.l .:o 

. 

i
., . 

• 



L_:::,2sign LJata and .-eatures: 
• Tt:ese valves comply with applicable requirements of Stand

a~cs: ANS!-316.5, ANSl-816.10, ANSl-816.25, ANSI-B1'.'>-34, 
API 600. • . 

- Solid we-dg~ disc with tee--h!'!.id d,sc-stem connection
prevents lateral strain on stem, assures accurate seating. 

• Seal welded seat rings--eliminats leak path behind rings . ... 
• Material-carbon steel. 0th.er materials available when spe

cified-Crane No. 5, 7, 9, LCB and "Arctic" steels. See 
Paga 3 for specifications and service recommendations:· . . . 

• Trim-XU (universal) suitable for broad spectrum of serv• 
ices. Other trims available when specified-:-ll, A, & LU. See 
Page 3 for descriptions and recommendations. 

• Orining templates are shown on page 50. 

• Flange ~d facing dimensions are shown on page 46: 

• Ring joint facing (page 48} can be supplied when specified 
on sizes 24· and smaller. · 

• Ends of butt-welding valves 24" and smaller are bored to 
match Standard pipe unless otherwise ordered. For larger 
sizes, specify diameter of bore {I.D. of pipe). See page 45. 

• Yoke sleeves with anti-friction bearings can qs furnished 
when specified. The number of handwheel turns required 
to operatervqlves·so furnished is unchanged, but the effect 
on operating torque is the same as application of a two-to
one gear. 

11 Location of by-passes, taps and drain~. see page 44. 
I • - • Valve Operators-Converto Gear, see page 56. 

1 
,.__ A Teledyne Motor Operators, see page 60- -

J • Other operators, see page 65. 

1:1 Corrugated soft metal bonnet joint gasket assures positive 
seal against leakage. 

• For test information-page 54. 

\'/eight-Pounds Dimensions-Inches 

A 
Val'le 
N.P.S. 

47 471/z B 
- 47 471/z 

- 13 1735 1510 17.0 26.0 81.00 

20 2125 1855 --....2_8.0 28.0 89.00 

24 3120 2500 20.0 32.0 104.00 

30 4250 3245 24.0 ·24.0 127.62 

4.7.13-43 

C 

30.0 
30.0 
36.0 
36.0 

...... 

r ;, T ,:: ·u· )\ L', x r
~.,:;J rU iL 'i:J 1,½, -}_j C 

C .. A~~ .Ar-0 L··b~ iO 

18" io 30" 

OS&Y Bolted Bonnet 
Solid Wedge Disc 

No. 47, Flanged ~ 
No. 47½, Bult-Welding 

. •.;_ - - .···-· . 
. _.:··-··- - -:.· - ~1-<= .. .,., •. ;.;.:, 

Pressure-Temperature Rating . '. ;=·.: -~ ~-'. 
Carbon Steel, ASTM A216 Grade WCB 

. . 285 psi @:-20F to 1 00F 

See page 55 for ratings of oth&r matariab and tempe1atures 

--

. . 

- . . - . -

1 

---------~-~-------



,,...\ C-101 VAL,VE SPECIFICATION SHEET V5482 

ISSUED <>/JO/ t l 

REVISED 6/4/ 7 5 f 

I YPE J GATE •. 

RATlrJG /STAi.~DARD CLASS.150, ANSI B16.34. ... 

ENDS ../BUTT-WELD, Ai.~SI B16.25, 10" A!'m UNDER - SCH 40. . 
/ 12" AND ABOVE - STD WT (.375" \.1.T.). 

BODY VSTEEL, ASTM A216 GR. \./CB OR ASTI1 AlOS. 

~BOLTED) STEEL, ASTM A216, GR. WCB OR ASTM AlOS. BONNET 
._/ . 

BODY & BONNET BOLTING ASTM Al 93, GR.B7. 

DISC J 137. CR. s.s., SOLID WEDGE, PLAIN OR FLEXIBLE • 

./ STEM 13h CR. S.S., OS~ Y. 

SEAT /NICKEL-COPPER ALLOY. 

§cA'-:_§ /2sBEST
0

0S. 
(Or Packing) / 

OPERATOR \,, HA.NDWHEEL. 

TO CONFORM TO A.~SI B 16. fa AND APl 600. / 

Unless not;-d, thP. descriprion above will override the Manufacturer's figure number in case of differences. 

l.11\NUFACTURER 

CR.-\.~E 

J C.::.KINS 

Lu"NKF..~HEIMER (CA.o'-lADA) 
?ACIFIC 
POi,~LL 
STCC!:HAM 
\.;/,L',lORTH 
',;AL',{OP.TH ( C/\.NADA) 

CUSTQr-;1:::R 

OHOl:11 NO. 

ACCEPTABLE VALVE EQUIVALENTS 

FIG. NO. 

4 7 l/2XR 
2009-BJ 
1503-N 
1571X-6 
150-J -\.JE 
1503 \-JE-Pl40 
15-0\.1-4 
5202\./E-A.AA 
5202WE-AAA 

SIZE RANGE REMARKS 

2" - 24" 
2" - 24" 
2 11 

- 24" 
2" - 24" 

ACCEPTABLE STA~DARD TRIM 

XU TRIM 2"-12", XC 14"-24". 
8F TRIM 2"-12", {12 14"-24". 
C1513 _(UNIV. Tl.IM, 2"-12"). 

1 1/2" - 24" 

4.7.13-44 

2" - 24" N TRIM.2"-12", Pl40 1'+"-24". 
2" - · 24" 
2" - 24" UT TRIM. 
2" - 24" 

VAL VE NUMBER _____________________________ ___.. ______________ ___, 

-

-

-



G .. ~f[C VALVE 
CLASS-150 

- 2" t-o 16" 

. 
' 

OS& Y Bolted Bonnet 
Flexible Wedge Disc: 

No. 46, Threaded 
No. 47, Flanged 

No. 47Y2, Butt-Welding 

6 :.-::. 

•. -
- . - ~ .-~. . 

Pressure-Temperature Rating 
Carbon Steel, ASTM A216 Grade WCB 

285 psi @-20F to 1 00F 

See page 55 for ratings of other materials and temperatures 
. ,· 

-

- No. 47½ 

6 

1 1 

1 ·· I :'. j. 
r : . [ . , .. 

J,l 

Valve 
N.P.S. 

2 
2½ 
3 
4 
5 
6 
8 

10 
12 
14 
16 

Uesign Data and Features: 
• These valves comply with applici:!ble require:nen?s of Stand

ards: ANSl-816.5,.ANSl-816.10, ANSl-816.25, ANSl-816.34, 
API 600. 

• Flexible disc-absorbs pipe line strains-avoids sticking in 
closed position. 

• Seal welded seat ring~liminate leak path behind rings. 
• Material-carbon steel. Other materials available when spe

cified-Crane No. 5, 7, 9, LCB and "Arctic". steels. See 
Page 3 for specifications and se.rvice recommendations.. 

• Trim-XU {universal) so.itabht for broad spectrum of serv
ices. Other trim~ available when specified-U, A, & LU. See 
Page 3 for <!ascriptions and recommendations. 

• Drilling templates are shown on p~ge 5~. 
• Flange and facing dim_ensions are shown on page 48 • 
•. _Ring joint facing {page· 48} can be supplied when specified. . ~:. . 

-
• Butt-welding ends are bored to match Standard pipe unless 

otherwise specified. See page 45. 
• Yo!ce. sleeves witq .anti-friction bearings can be furnished 
..• when specified on 1 O through 16~ sizes. Torque required to 

operate valves so furnished is about on·e-halt of that re
.. quired with plain bearing yoke sleeves. 

• Location 6'f by-passes, taps and drains, see ·paga·44~ 
• Valve· Operators--Converto Gear, see page 56. · 

Teledyne Motor Operators, see page 60. 
G_ther operators, see page 65. 

• For test information~page 54. 

• These valves can be used for "block and ble~d" service 
and "hot tapping." See page 44. 

Weight-Pounds Dimenslons--lnches 

A 
46 47 47½ B C 

46 47 471h 

40" ·. 46 45 6.25 7.0 8.50 15.75 8.0 
60 70 60 7.0D 7.5 · 9.50 16.50 8.0 
63 76 62 7.38 8.0 11.12 18.88 9.0 
85 110 95 8.00 9.0 12.00 23.00 10.0 

155 140 10.0 15.00 27.88 12.0 
175 165 · 10.5 15.88 31.00 12.0 
310 230 11.5 16.50 38.75 14;0 
455 410 13.0 18.00 46.75 16.0 
650 5S0 14.0 19.75 55.00 13.0 
860 730 ·1s.o 22.50 60.50 20.0 

1120 960 16.0 24.00 66.75 20.0 

4.7.13-46 
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I 
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I 
I 
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l 
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j 
! 

I 
I 
i 
l 
I 

! 
i 
' 
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! 
' 
' ' 
' 

J 

·- . . l .... ' - ... •. . '' . - ,. ;,•-: U.J(' l l 
.. -- .. , , ;-,,-:··-j ____________ ::._ .. •._~:_~_-.1_~-_:.~_-·_··_-_--_ .. _~_~_-:_·'-_-"_·· ______ , __ Jl~·,, --·--:-,r--l 1-:11::ir1,·1·rin. :-,;1;,11dard II /J --··--------- --

-
.. ---

C-101 VALVE SPECIFIC/.-.TIQI,! SHEET '.'5715 REVISED 3/12/75 

ISSUc O ':J/G/lL I 
------·---·---------------------------~----------·--;-y GATE. -

Rt- ST,\.:.'WARD CLASS, 300, A.°'iSI Bl6.34. 

EN DS BUTT-\,:ELD, ~,SI Bl6.25. ·1011 & tmDER-SCH. 40. 12 1
'· & OVF.R-STD. WT. - . (375° \.l.T.) 

BO DY STEEL, AST~ A216, GR. WCB OR ASTI-1 AlOS. -
EO (BOLTED) STEEL, ASTM A216, GR. wCB OR AST:•1 AlOS. 

BO DY & 80NNET SOL TING AS!M Al93, GR. B7. ... 
D!S r. 137. CR. s.s .• so::rn \.."Er.C.E, PL~!:-:()~ FLEXTP.[F. -
ST -
SE AT -
SE ALS • 

\0: Packing) 

O? ER~TOR . ---

13% CR. S.S., OS & Y. 

NICKEL-COPPER A!....LOY. 

ASBESTOS. 

HA.'iDWHEEL. 

TO CO!\FC?.!-1 TO A'.':SI Bl6. l0 .A.t'lD AP! 600. 

U:. It's; ,-,.J:c.-0. the descrip,?on above will 0v-:•,ide the Manufactt.:rer's fisure num!::-er 1n case of differcrces. 

. 
I • ~:.::UFACTlJRER 

C?.A 
•• fl - \ .. -.. ,:, ...... ~ .., _, 

;_~•;; '!-:.:::::£ I!'1f.R 
;1-:::::::EI~•;ER (CA~ADA) L!" 

-,r 
t' ,"'\ \.. 

-~-' ·, ?C: ... 
s:c .. , ... 
I\ l\l.. 

·,;/ .. ~ 

,,... •••. •'-.,4 
... :.:.: .... 1 

ACCEPTABLE VALVE ::OUiVALENTS 

FIG. i'~O . 

33 l/2XR 
2010-3 
3003 N 
19.HiX-6 
350- 3-\..'F. 
3003~-:E-?140 
J0-o,;-4 
5206\;E-/·.J..A 
5206 1,-.1E-A;v1. 

j SIZE RANGE I 

211
• - 24" 

2" - 20" 
2" - 16" 
2" - 21 .. " 

1 1/2" - 24" 
2" - 24" 
2" - lE." 
2" - 2£." 
2" - 24" 

REMARt~S 

XU ·TR.nt THiW 12", XC 10:.''-2!.". 
SF TRI:-! T::::U! 12", ;i::!. 1.:." - 20". 
1;3013 (l.!NIV. TRI:-t, 2"-12"i. 

N TR I:'-! 2" - 12" , P 14 0 u. " -2 4" • 

UT TRIM • 

·---- I - --------------~---------'-- --------,.., ---·-----------------, ClJ.,;'.·•::~.if:H f 
_C_i.-_i [-_~·-::.._-;_,:r~:-r_::~-----~-----_-_-_-:_-~-_-_-_-_-_-_~ _-----------~4=-:'.·_-,_3-48 ___ -_-_-_-_-__ ===-=--=-~~---v_A_L_V_E_r_-! u_,'t._, r_: E_· R __ ... __ :i_--~ =-_____ · _J 

ce 

' 

i 



=.sign !Jata and Features: 
- ':c,;e valves comply with applicable requirements of Stand-
-::;: ANSl-816.5, ANSI-B16.10, ANSl-816.25, ANSI-B16.34, 
=: 600. 

= Are di~c_-absorbs pipe line strains-avoids sticking in 
: ~d pos1t1on . 

.:..=~manent, swing-type eye bolts-prevent loss while eas. 
- ;;: service of stuffing box. · ·-.. 

:O-:al welded seat rings-eliminat~ leak path behind rings. 

.·2terial--carbon steel. Other materials available when spe
:::-:'ied-C rane No. 5, 7, 9, LCB and "Arctic" steels. See 
~~a 3 for specifications and service recommendations. 

- . 

-=--i:n-XU (universal) suitable for broad spectrum of serv-
~- Other trims available when specified-U, A, & LU. See 
~;,e 3 for descriptions and recommen·dations. 
:--illing templates are shown on page 50. 
=_::..,ge and facing dimensions are shown on page 46. 
=-.. ,g joint facing (page 48) can be supplied when specified. 
:-:;er facings (page 48) can be supplied when specified. 

.. . . . . 

=--~-welding ends are bored to match Standard pipe unless . 
::,erwise specified. See page45. · · 

=4;e sleeves with anti-fricti~n bearings can be furnished .,.,hen -
::-:-:;ifiec! on 10 through 16" sizes. Torque required to_operate 
: -'es so furnished is about one-half of that required with plain 
~::.ring yoke sleeves. 

-=::ation of by-pas~es, taps and drains, see page 44;. 

?.1ve Operators-Converto Gear, see_page 56. 
- -==·;,dyne Motor Operators, see page 60. 
:-::-ier operators, see page-65. : est information-page 54. 

-~se valves can be used for "block and bleed" service 
~--!:l "hot tapping." See page-44. -

Weight-Pounds Dimensions-Inches 

~'Ye A 
32 33 33½ B _ .. ='.S. 

32 33 33½ 

60 74 49 7.0 8.50 8.50 18.00 
-,< 
--2 ao 80 74 8.0 9.50 9.50 19.00 

90 108 85 9.0 11.12 11.:12 19.88 
~ 130 165 120 11.0 12.00 12.00 23.75 
- 235 185 15.00 15.00 28.38 
. 320 245 15.88 15_88 32.50 

• 500 410 16.50 16.50 40.75 
760 625 18.00 18.00 49.50 

1020 890 19.75 19.75 57.25 
.:. 1380 1220 30.00 30.00. 61.25 
- 1960 1620 33.00 33_00 71.50 

~ 

GATE VALVE 
ClASS300 
'2." io 16" 

OS&Y Bolted Bonnet 
Flexible Wedge Dis9 

No. 32, ·Threaded 
No. 33, Flanged 
No. 33½,- Butt-Welding ~<--

· ...... · .. _· 

--

Pressure-Temperature Rating 
. Carbon Steel,-ASTM A216 Grade WCB 

· 740 psi @-20F to 100F 

See 13age 55 for ratings of other materia_ls and temperatures --

·.;-
. -i. 

C 

.. 
8.0 
8.0 
9.0 

_10.0 
12.0 
14.0 
16.0 
18.0 
20.0 No. 33½ 
20.0 
24.0 

4.7.13-47 

9 



.. ·,-.··· ... ···~ .. ····· ...... I ~ lff,/01 
ISSUcO Jun' 25/71 r-"-, ~-101 

VALVE SPECIFICATION SHEET V6864 ·REVISEO 5(29/75 ( 
TYPE 

RATING 

ENDS 

BODY 

BONNET 

GLOBE./ 

2001> S\.i"P, 4001 '.I0G • / 

THREADED, ANS 82.l, NPr. 

BRONZE, ASTM 861. / 

(UNION) BRONZE, ASTM B61.✓ . 
BODY & BONNET BOLTING __________ , 

DISC BRONZE.·/ -
STEM BRONZE, RISING •. / 
SEAT BRONZE, INTEGRAL, REGRINDING./ -
SE(C>~SPackingfSBESTOS • q,-,..f~il,(.) ✓ 

OPERAT6R HA'NDWHEEL • ✓ 

Unleu noted. the description above will Ol.'erride the Manufacturer's figure number in case of differences. 
ACCEPTABLE VALVE EQUIVALENTS 

MANUFACTURER I FIG. NO. SIZE R_ANGE REMARKS 
. 

CRANE 70 1/8"-3" t1'-

JE~'1<I'NS 750 1/8"- 2" 
JENKINS (CANADA) 2086 1/4"-3" 
KE~'NEDY 1.34 l/4"-3" 
LU?-1<ENHE1 HER 407 l/8 11

- 211 

POWELL 110 1/4"-3" ___ ,,,.. .... 
• I• •• .._ •• r 

--~~ ;'l D~I .. , .. ., 
\..'ALWORTH 160 1/4"-3" 
IIAHMOND 18411 1/8" - 3" 

CUSTOMER 

CRDER NO. 4.7.1a-48 VALVE NUMB.ER V6a64 
r:-ua.1 .:n 

I 

'-" 

-

-

() -



' : 

Union BonneJ 
Globe 

No. 70, Threaded ... <,__-
Angle 

No. 701, Threaded· 

RATINGS 

Temp. Psi 
' F. Nan-Shock 

-20 to 1so• 400 
200 375 
250 350 
300 325 
350 300 
400 275 
450 250 
500 225 
550 . 200 I No. 701-

;---:::;,.~--c f--c :a'?t\:d ;;;-·"'-?· 'ta'-·...t'~ ·· -=:??::::"f;.,,,.-~~~ ;_;:.;../sS c;;!, ::;:~-_.,... . 

-

r0~ 
i - L~~ii~~=--:-:_.;-· ·. 

No. 70 4.7.13-49 
. ~ 
. :., 

!_J __ f _--_I_J 

fJJli 
~ J.l 

Valve 
N.P.S. 

1/a 
% 
~'a 
'1;2 
3/4 

1 
n~ 
1½ 
2 

ii n :-com;.;c,ri(!c;d for :,l~c!m and nor.-~\oc.k \'J?.l-::r, oil or Gct3 
services ill pressur<.-'s i.,p to 40_0 psi non-shoe',,;. 

• Mainten3nce .ind down time are kept to a minimum, ::;ince 
seals can Lia reground without removing Irie valve from the line. 

' • Compact union bonnet construction with bonnet ring pro- , Vides additional reinforcement of the bonnet joint and facili
tates dismantling and reassembly of valve; also centers and 
guides the valve trimmings when valves are being reground. 

• On valves ½- and smaller, the disc· is integral with th& 
stem; larger size discs swivel on the stem. 

• Asbestos graphite packing is filled into a deep stuffing b!)x 
providing a tight stem seal. Valve sizes Yz- and larger are gland equipped. _ 

• Each valve has a backseat in the interior of the bonnet below the packing. , · 
• Complies with MSS SP-80. 

~~PFffNciPAt:::PARi's}&--:MATE-RtAt~;:~:-=-2! ·,.-..... -....... ,. ""• .· .. --· --~-- - - .. -- ,,___ -~-. ·- ... ---- . 

Part Sizes Material ASTM 

. Body All Bronze 861 

Bonnel 
¼--%~ Brass 816 Alloy 360 
½·-z- Bronze 861 

Disc 
¼·-1/z· Bronze 899Alloy651 
¾--z- Bronze - 861 

Stem ¼--¾- Bronze 899 Alloy 651 
#70 

1·-z- Bronze 8584 Alloy 876 
1/e--¼- ·Bronze- 862 Mod. 

Stem 
#701 3/s--1/4- Bronze 899Alloy651 

1·-z- Bronze 8584 Alloy876 

Weight-Pounds Dime11sions-Jnches 

70 70.1 
70 701 B C 

A A 

0.6 1.68 3.50 1.75 0.6 0.5 1.68 .82 3.50 1. ;·5 0.8 0.6 1.94 1.00 3.68 2.06 1.2 l.1 . 2.25 1.18 ~.25 2.56 2.0 1.9 2.75 1.38 5.00 2.75 3.0 3.0 3.32 .. 1.68 5.75 3.06 s.b 3.88 6.62 3.62 7.0 7.0 4.50 2.25 7.62 4.06 11.0 11.0 5.25 ·2.62 8.38 4.75 

,---
" t: . 

··e·· C:,men5ioo is 1nth V;Jlve open .. 



TYPE GAT-E. 

F:ATING _ ... _ - sn1mARD CLASS 300, ANSI Bl6. 34. ·, 

EN!)$ DUTT WELD, 10" AND UNDER. - SCH. 40, 
12" AND ABOVE - STD w'T. (0.375" W.T.) •. BODY ALLOY STEEL, O·: CR - ~ _MO) ASTM A217, ca. WC6. 

EONNET (BOLTED) ALLOY "STEEL, (1~ qt - ; MO) AST.·! 
0

A2l7, ca. w'C6. 
BODY & BONNET SOL TtNG ASTM Al93, GR. Bl6. 
DISC --
STEM 

S::AT 

SEALS 
(OrPacking) 

C?ERATOR ---~~---~ 

0 STELLITE FACED~ SOLID WEDGE, PLAIN OR FLEXIBLE. 

13~ CR. S.S., OS~ Y. 

STELLITE FACED. 

ASBESTOS W/INCONEL WIRE INSERT. 

TO CONFORM TO f.NSI Bl6.10. 
u:-:-:.-:;s r.oted. the dcscriptio:i 2bove wiil cverrid2 ~he Manufacturer's figure num::ier in case of di Herences. ACCEPTABLE VALVE E.CUIVALENTS. -----------.----------------.----------------• 

i,1ANUi=ACTURER 

Cit:!l'iE 
JE\iGNS 
LL":::zENHE ntER 
F,'..Ci.FIC 
PO' . .::LL 
STC~KJIAM 
wA;_·..;cnTll 

FIG. NO. 

33~-U7 
2010-9 
3003U 
350-7-WE 
3003wE-PlOO 
30-C',:- lJ 
5206:,·E-HF 

l 
l 
2 

SIZE RANGE REMARKS 
-

.2" - 24 11 ., .. 
2" - 18" 

1/2"" - 16" 
1/2" - 24" 
1/2" - 24" 

2" - 18" 
2" - 24" . 

icu:~TO~,iH, __________ _,__ ______ ~---i----------------~----C)_:~q_~il-· -r~JO-__ -:_-_______ __ -::::~~~=-~-.7.~:~---_-----~ VAL VE_N_U_i'._18_E.....,R ____ v_6_.:._1"--~ 

• 

-



sign !Jata and r=-eatures: 
- e valv::>s comply wi4h app:icable requirements of Stand
: ANSi-516.5, ANSl-816,10, ANSl-81G.25, ANSl-816.34, 
~'.l:J. 

_ A di~c_-absorbs pipe ·line straihs-avoids sticking in 
~~position. 

-~anent, swing-type eye bolts-prevent loss while eas-
- :,:rvice of stuffing box. · · ·· 
c::. welded seat rings-eliminate leak path behind rings. 

,:.:~ial---carbon steel. Other materials available when spe
-~~-Crane No. 5, 7, 9, LCB and "Arctic" steels. $ea -='= 3 for specifications and service recommendations. 

-:-XU {universal) suitable for broad spectrum of serv-
,~ Other trims available when specified-U, A, & LU. See 
-== 3 for descriptions and recommendations • 
... :r~g templates are shown on page 50. 
;- ~e and facing dimensions are shown on page 46. 
-; }::>int facing (page 48) can be supplied when specified. 
-~~ facings {page 48) can be supplied when specified. 
=-elding ends are bdred to match Standard pipe unless_ 
~ise specified. See page 45. 

-= sleeves with anti-friction bearings can be furnished Jhen ·. 
-::med 0.-1 1 O through 16" sizes. Torque required to operate· 
_ 3 so furnished is about one-half of that required with plain 
-:-;-ig yoke sleeves. 
::..-~;ion of by-passes, taps and drains, see page 44.· 
= Operators-Converto Gear, see.page 56 . 

. cc,:-yne Motor Operators, see page 60. 
~ -=•· perators, see p_age- 65. 

- information-page 54. 

~-: =- valves can be used for "block and bleed" service 
: "hot tapping." See- page 44. 

Weight-Pounds Dimensions--lnches 

A i!' 
32 33 33½ B - 32 33 33½ 

60 74 49 7.0 8.50 8.50 18.00 
80 80 74 8.0 9.50 9.50 19.00 
90 108 85 9.0 11.12 11.12 19.88 

130 165 120 11.0 12.00 12.00 23.75 
235 185 15.00 15.00 28.38 
320 245 15.88 15.88 32.50 
500 410 16.50 16.50 40.75 
760 625 18.00 18.00 49.50 

1020 890 19.75 19.75 .57.25 
1380 1220 30.00 30.00. 61.25 
1960 1620 33.00 33.00 71.50 

...... 
.. !J;". t .· -., -,.-

. 

I , ... 1\,"'11'1L._ 

l 

GATE VALVE 
ClASS300 
2" to i6" 

OS& Y Bolted Bonnet 
Flexible V✓edge Disc. 

Pressure-Temperature Rating 
Carbon Steel, ASTM A216 Grade WCB 

740 psi _@-20F to 100F 
See pags 55for ratings of other materials and te.mperatures 

C 

-
8.0 
8.0 
9.0 

10.0 
12.0 
14.0 
16.0 
13.0 
20.0 No. 33½ 
20.0 
24.0 

4.7.13-51 

9 



; , : · ·; - 'i j ~ ·;,~.,-~~·::.;:::" ·,;::;:;.~/'" (J!!;), ~ g1 I r _ _.!__' _ __;,...____ -----------------------+---__.__.__ __ _ l ISSUED O GI i l, I; 2 C-lOi . VALVE SPEClf-lCATION SHEET V7950 REVISED 09/29/72 

..... 

! 
1 

TYPE GL on E. 

RATING CLASS 1500, ~NSI 816.5. ---- .... 
ENDS SOCKET WELD, ANSI 816.11. -
BODY STEEL, ASTM A216, GR. t:IC B OR ASTM AlOS. 
sorl.!NET (~/ELD) STEEL, A-STM A216, GR. WCB.OR ASTM ·Al OS •. 
BODY & 8CNNET BOLTING 

DISC 

STEM 

SEAT 

SEALS 
-Tar-Packing) 

O?ERATOR 

PLUG TYPE, STELLITE FACED. 

13% CR. S.S., OS & Y. 

STELLITE, INTEGRAL. 

AS 8 ES TO S W / I N CO N EL W I R E I N S E RT. 

HANDWHEEL. 

U:iless notP.d. ~he description 2hove \"1ill override the Marufac~urcr's fil)ure ~umber in case of di!ferer.ces . 
• • ... -_ .... ··.-.... •• •• •• •· •• •• • ..... - •• :,- 0 ··ACCEPTABLE'VALVE EOUiVALE.NTS ....... _,_ .. ,. ··" _., ... 

-
Ml.:..MUFACTURER FIG. NO. I SIZE RANGc REMARKS . 

E D \-l/d{D /RO C K \-1 EL L · 3624 1 /2 II - 3 II 
HANCOCK 7150W 1/4 11 - 2" KEROTEST 21600 1 /2 II - 411 
R-P f,. C F210 1 / 2 II - 2" VOGT S\·16723 . 1/2 II 2" -YAR HI, Y 55158 1/4 11 -2-l/2' 

,• 

-.. · . . .. -

-----------------------~------=1-,------------------l CUSTC.\H: H 

o;-D·-::-n-r-.. _,-0-.~----~--~----~----~~~----_-_-:_ -"-~-~=-7=.1=-3---5_2~-===-=--=-~---- V Al VE NU!'.18 ER V 7 9 5 0 

-

-

! 

: 

i, -\ 
' 

. 
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Designed for the most demanding power and process applications, these rugged Y-Pattern valves are constructed from the finest materials. Their close tolerances and engineered specifications are maintained through an established quality control program featuring final inspection and testing. The following tables provide preliminary selection and specifying information. Additional information is available from our factory application specialists. 

SELECTION DATA 
R-P&C CLASS 1500 Y-PATTERN VALVES 

END BACKSEAT MODEL PRESSURE MATERIAL CONNECTION DESIGN NO. 
1500 psi Forged Socket weld Integral F210E 
@ 830°F Carbon s!ec! Loo.,e F212E 

ASTM A105 Butt weld Integral F220E . 
Loose F222E ' 

Screwed Integral F200E 
Loose F202E 

1500 psi Chrome-moly Socket weld Integral K210E 
@ 980°F Alloy steel Loose K212E 

ASTM A 182-F22 Butt weld Integral K220E 
loose K222E 

Screwed 
I 

_Integral K200E 
Loose K202E 

1500 psi Stainless steel Socket weld Integral S210E 
@ 1100°)= ASTM A 182-F316 loose S212E 

Butt weld Integral S220E 
Loose I S222E 

Screwed Integral S200E 
Loose S202E 

AVAILABLE IN THESE SIZES 

DIMENSIONS 
SIZE A B I C D 

OPEN OPEN 

1/2 9-5/32 1-3/32 4-1/2 9-23/32 
3/4 9-5132 1-3/32 4-1/2 10-3/32 

11-5/32 1-1/4 5-7/16 11-17132 
1-1/2 14-29 132 1-7/8 8-1/4 16-3/4 

2 17-1/16 2-7132 10-1 /2 20 

4.7.13-53 



· · _____ ·-"-'·-··: :.~~~~,_: __ ~·-i:._~}_:_)J' __ · _J__~/cfol ;: l-~- :~-- ;-- /---;--·--j Fn::i1:i•,·ri11:.: ~1.,11d.?rd '/ie;o 1,__________ -----·•--·-· l ___ c __ - _10_1 __ ,.__ ___ \_' A_L_v_E _s_?_c_c_, F_1_c_,..'\_T_1 o_N_1_s_1-_1 E_· 1:_· T ___ v_,_9_7_o __ J ~::,:: 0 ~ ! ~ ! ~ ~ ~ ~ 

I 

TYPE 

RATfi'-:G 

ENDS 

BODY 

BONNET 

GL03E (REDUCED PORT). 

AP! CLASS 800. 

SOCKET WELD, ANSI 816.11. 

ALLOY STEEL (1-1/4 CR.- 1/2 MO) ASTM A217, GR. WC6 OR Al82, GR. Fll. 
(BOLTED) ALLOY STEEL, (1-1/4 CR - 1/2 MO) ASTM A217, GR. WC6 OR A182, GR. Fll. 

BODY & BONNET SOL nNG ASTM Al 93, GR. B16. 

DISC 

STEM 

SEAT 

STELLITE FACED, PLUG OJSC. 

13% CR. S.S., OS & Y. 

STELLITE FACED. 

SEALS ASBESTOS W/WIRE INSERT. (OrPacking) • 

• 

I OPERATOR HANDWHEEL. 

I 
I 

TO CONFORM, W~ERE APPLICABLE, TO APi 602. 

I 
I I Unless r.~.:cd. th~ descripiion above will override the Manufacturer's figure number in case of differences. L ______ ~•~ __ A_c_c_E_P_T_A_B_L_E_'~/ A_L_v_E_E_o_u_,_v_A_i..:....,'E_N_T_s ___________ _ 

fv1/\~•: U f AC TUR ER FIG. NO. I SIZE RANGE REMARKS 
HAMCQCK 5500H-445-20i 1/.4 11 - 2" PACIFIC 7662-7 {Fll) I l/4"-1-1/ 2' I R-P & C K-210 1/2" - 2" I S~-l I TH GBOK 1 /2 II 2 II I -' VOGT Sl-112351 1/2 11 2" 

I 

-

CU'.;,r:;;_:[;-; ------~-----------------+-------------~ ---- ------------------f ! OF:D.:::: :'-!O. 4.7.13-54 VAL VE NUMBER V7 9 70 ~----·---·--·------------,-
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Designed for the most demanding power and process applications, these rugged Y-Pattern valves are constructed from the finest materials. Their close tolerances and engineered specifications are maintained through an established quality control program featuring final inspection and testing. The following. tables provide preliminary selection and specifying information. Additional information is available from our factory a~plication specialists. 

SELECTION DATA 
R-P&C CLASS 1500 Y-PATTERN VALVE_S 

END BACKSEAT PRESSURE MATERIAL CONNECTION DESIGN 
1500 psi Forged Socket weld Integral @ 830°F Carbon steel loose 

ASTM A105 Butt weld Integral 
loose 

Screwed Integral. 
Loose 1500 psi Chrome-moly Socket weld Integral 

@ 980°F Alloy steel Loose 
ASTM A 182-F22 Bult weld Integral 

Loose 
Screwed / Integral 

- Loose 
1500 psi Stainless steel Socket weld Integral 
@ 1100°F ASTM A 182-F316 Loose 

Butt weld Integral 
Loose 

Screwed Integral 
Loose 

AVAILABLE IN THESE SIZES 

DIMENSIONS 
SIZE A 8 C OPEN 

1/2 9-5/32 1-3/32 4-1/2 
3/4 9-5/32 1-3/32 4-1/2 
1 11-5/32 

MODEL 
NO. 

F210E 
f212!: 
f220E 
F222E 
F200E 
F202E 
K210E 

K212E 
K220E 
K222E 
K200E 
K202E 
S210E 
S212E 
S220E 
S222E 
S200E 
S202E 

D 
OPEN 

9-23/32 
10-3/32 

11-17/32 1-1/4 5-7 /16 1-------+-------+-------L----=-~--l--1-1/2 14-29132 1-7 /8 8-1 /4 16 -3 / 4 
2 17-1.'16 2-7/32 10-1 i2 20 

4.7.13-55 



-------.---- -,---- ----.-· c- ~ • ..:1:.~--..: ,,-----~J~. :_. ... · . ..:··~-';....1 
'.. ' ; '' ' '' j ...... ) 

t~- ---·- ·-·· .. -- ---- ·-·1 r . . ,r I I 
j _____ _! __ ._ .. __ .--- ---·--- -·---·.r•:•·r••.•t·ri:1:.:. . :::;, ,IIL. 

l$SU[D 08/0c,/7 l I 
VALVE SPECIFIC.w.TIOi'J Si-!EET r C-101 _J ...,_ _______ _ 

TY?E 

Ftt... TING 

GLO~E 

15001' @1050°F. 

V797:. 5/ ?_~,,-, )- ~I REV1$i:D - ·
I 

..... 

ENDS -- SOCKET 'WELD, ANS B16.11. 

e:>DY -- ALLOY STEEL (2lz;CR-1 MO)'A_ST:-t A217, GR. WC9 OR Al82, GR. F22. 

BONNET (SEAL \.T£LD OR INTEGRAL) ALLOY STEEL,.(2~CR-l :iO) ASTH A217, GR. WC9 
- OR Al82 GR. F22. . 
BODY & BOi-.Jf\JET BOLTING -------·-------

DiSC 

STEM 

SEAT ·--··---

STELLITE FACED. 

13h CR. S.S., OS~ Y. 

STEI.LITE FACED. 

SEALS ASBESTOS \J/\.llRE INSERT. 
-·-(Q; P<!cking} 

O!:>[RATOR HANDWHEEL 

.. 

u,~le5.\ ~,oted, th-. .'.,:-~crip~ion :ibo11c will ove:rride the r,1anufacturer's figure number in c.:se o! diff~rences. 

ACCEPTABLE VALVE E=OUIVALENTS 

M.A.NUFACTU~ER FIG. NO. SIZE RANGE REMARKS 
---------------- ---t----------+----------------~ 

il_~:coc:-:. 
ED\..'APJ) /iWCK1 ... 1::.t 
VOCT 

\'r.:.' . ...:AY 

7150-· F22 
J624(F22) 
S\l-6793 
5515B 

~"- - 2" 
11" 3" 
~II - 211 
~" - 2~" 

l_. __________ --------------·--------· '~---------11 
'Cll~,;(::,'r!:.:H !---·· - -·-·----- --··-----···•···----------- vr ... 1.vE Nu:~,cER v-:9,2 . 
f C'~:l) 1~ f! r-.1(). 4.7.13-66 ·---- ·--------·------------- _____ _.__ ---------·-·-----· 

;: '. ,: ,: .·) 

• 
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J~,-P-&·:C :CLA,SS \1500 
V~PATTERN GLOBE VAlVES 

Designed for the most demanding power and process applications, these rugged 
Y-Pattern valves are constructed from the finest materials. Their close tolerances and 
engineered specifications are maintained through an established quality control 
program featuring final inspection and testing. The following tables provide 
preliminary selection and specifying information. Additional information is available 
from our factory application specialists. 

SELECTION DATA 
R-P&C CLASS 1500· Y-PATTERN VALVES 

END BACKSEAT I MODEL 
PRESSURE MATERIAL CONNECTION DESIGN NO. 
1500 psi Forged Socket weld Integral F210E 
@ 830°F Carbon steel Loose F212E 

ASTM A105 Butt weld Integral F220E 

' Loose F222E 
Screwed Integral F200E 

Loose F202E 
1500 psi Chrome-moly Socket weld Integral K210E 
@ 980"F Alloy steel Loose K212E 

ASTM A 182-F22 Butt weld Integral K220E 

Loose K222E 
Screwed 

, 
Integral K200E 

. Loose K202E 
1500 psi Stainless steel Socket weld Integral S210E 
@ 1100°F ASTM A182-F316 Loose S212E 

Butt weld Integral S220E 

Loose S222E 
Screwed Integral S200E 

Loose S202E 

AVAILABLE IN THESE SIZES 

DIMENSIONS -
SIZE A I B I C D 

OPEN OPEN 

1/2 9-5/32 1-3/32 4-1/2 9-23/32 
3/4 9-5/32 1-3/32 4-1/2 10-3i32 
1 11-5/32 1-1/4 5-7 /16 I 11-i7/32 

1-1/2 14-29/32 1-7.'8 6-1/4 I 13-3 '4 
2 17-1/1:3 2-7132 10-1/2 I 20 

-
4.7.13-57 



, , i ..•. ·,· ,,,,,';, . __ ,. >- ./ ~(IJC\)~-F •: 
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rU'.Tll'JG 2500{/ f, 105QOf. 

socKlT WELD, ANSI s16.11. ENDS 

BODY ALLOY STEEL (2-1/4 CR - 1 MO) ASTM A217, GR. WC9 OR Al82, GR. F22. 
(WELD) ALLOY STEEL, ASTM A217, GR. WC9 OR Al82, GR. F22. 

BODY & BON:'-JET BOLTING 

DISC 

STEM 

SE/\f 

S[AI.S 
-·To;-·Packing) 

O?ER.t; TOR 

STELLITE FACED. 

13% CR. S.S. 

STELLITE FACED .. 

ASBESTOS W/WIRE INSERT. 

HA r I D \·/ H E E L • 

lJ;,!0ss 110!cd, :h::- d•~scrif)li,:,n c?!_,c.c ·.·.-i!I ov~rridc th-, Mdr,ufa::t•Jrer's figure ni;mb-er in ,:3s~ cf dif!rrences. .·· ·. 

f/lf\i°JU F ACTU i, EH 

H,;;: COCK 
ED \~AR D IR O C K \·! EL L · 
R-P & C 
'/0 GT 

-
-· · -· ·JI.CCEPTABt:c VALV~ ·EQUTVJ;LENTS 

FIG. NO. SIZ::. RANGE ! 
7 Z 5 0 ,,/ - F 2 2 1111" - 2 11 I 6624-F22 l/2"-2-1/21 "Y" 
K-260 1/2 II - 2 II "Y" 
Sl-16793 i I 2 " - 2 " 
.55258 l/2"-2-1/2 "Y" 

REMARKS 

PATTER:~ . 
PA TT ER:~ · ' 
PATTERN 

-

I 
le . l I --- --- I 

1-·-.:.i':·: -r.: 1 _.:: • ----------···-· ------------·------- ----· . -------------- -- ·-·-: ~--•: ----~ --:___:_:_ , - . ----- ------· .. -· ----------- ------·--------- ----------~ \I I •: ,I;,.,_.,,~ '/ 7 :i 7..; '1 : - '_._:: _; ~-i~ ·~. :_ -·- --- - -· -- ·-· --- -----·---· -------------~!~~~ ,. ___________ J __ _:_,_~-':_ ~--~~~~,~~~:~~---------- _____ : . • , ••. ~J 
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K 250-E 
K 260-E 
K 270-E 

SCREWED END 
SOCKET WELD 
BUTT WELD 

Sizes: ½" Thru 2" 

CHROME MOLY-ASTM A-182 Grade F22 (2'14% Chrome 1% Moly) 

0S&Y GLOBE VALVE, INCLINED STEM, INTEGRAL 
BACKSEAT, SE/\L WELDED BONNET, REGULAR POR"f. 
CLASS 2500 

ND. 

1-2 

1 

2 
3-11 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

WORKING PRESSURE (NON-SHOCK) 
2500 PSI@. 985° F. STEAM-OIL 

6250 PSI @ -20" TO 100°F. 
FOR HIGHER TEMPERATURES, CONSULT FACTORY 

MATERIALS OF CONSTRUCTION 

Part Material 
A.S.T.M. 

Remarb Spec. 
Body Assembly 

Body Chrome Moly A182 Grade F22 
Seat Ring H.F. Material 
-Bonnet Assembly 

Bonnet Chrome Moly A182 Grade F22 
Operating Nut Bronze 
Gland Follower 416 Stn. Steel 
Gland Flange Forged Steel A105 

Packing Wire Inserted John Crane 187-1 
Molded Asbestos or Equivalent 

Stem Assembly 416 Stn. Steel/ 
H .f. Material 

Eyebolt Steel GR.Bl A193 
Eyebolt Pin 18-8 Stn. Steel 
Gland Nut Steel GR.2H A194 
Handwheel Malleable Iron A47 Grade 32510 
Nameplale flched Aluminum 

A 

B 

1-------- 0 ----------; 14 Handwheel Nut Stainless Steel 

RECOMMENDED SPARE PARTS. 

END CONNECTIONS: 

Size 

1/2 

3/4 
--

1 
-

1-1 /2 
----
2 

TYPE 
SCREWED 
SOCKET WELD 
BUTT WELD 

A 
(Open) 

9-5/32 

11-5/32 

11-5132 

B 

1-3/32 

1-1/4 

1-1/4 
. -·--·----- ---

14-?Y/32 1-7/8 
---~---~----·- --·-- -------

17-1116 2-7/32 - -· -----·- -- - -· -· --- -- --·---•· 

------

---· 

CONFORMS TO 
ANSI 82.1 
ANSI 816.11 
ANSI 816.25 

DIMENSIONAL SPECIFICATIONS 

C D Hand wheel 
(Open) Diameter 

4-1/2 9-23/32 6 
5-7/16 11-17/32 6 
5-7/16 11-17/32 7 

8-1/4 16-314 12 

NOTE: D•rnenslOf'ls shown are subteel 10 char,se. Contact lactory 
for cert1fted pnnls (exact dimensions) when reQL..•red 

Dia. Port CV flow Weigh( 
Opening Coetticient Lbs. 

7/16 5 12 

9/16 6 15 

13/16 12 18 ·-- --
1-1/4 30 45 ------·---- ----- ---- - ·-·- ... ---•---·--·-- - --· . --~-----~--- ·---------- --9·1/2 20 14 1-1/2 60 60 --· -- ·----- ----- ---------·· -~- - ---•-·-----·· ---~---·-On Bun Weld Only lhe Por1 Opening is del~rmined by Customer Requirements for Schedule of Pipe Bore. 

/ 
8150 West Ridge Ro;id • F;i,rv,ew. Pennsylvania 16415 

4.7.13-59 

o,.,~.-on ot Wn,re: :.r~1aa;e<1 ,nci;srr:~ 111c 
,.:~,.r;.' 

7/80 
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4. 7, 15 

4. 7. 15. 1 

4. 7. 15, 2 

4. 7. 15. 3 

4.7.15.4 

4.7.15.5 

4. 7. 15. 6 

4. 7. 15, 7 

4. 7. 15.8 

4. 7. 15. 9 

4. 7. 15. 10 

Feedwater Inlet Valve 
Preheater Panel Water Outlet Valve 

ldentffication 
Tag Number 

V-FW-200-201 

V-FW-228-203 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Vendor 

Valtek 

Special Cautions 

Description 

Feedwater Inlet Valve 

Preheater Panel Water Outlet Valve 

Valtek, Springville, Utah 

Mark one body assembly 

SP42-014 

Body: Carbon Ste~l 

610 1 b. 

See Valtek Maintenance Bulletins (See paragraph 4.7.4.11) 

Periodic Service 

None 

Parts Li st 

See Parts List (following) 

Special Tools 

None 

Maintenance Instructions 

See Valtek Maintenance Bulletin 

Acceptance Tests 

None 

4.7.15-1 

(See paragraph 4.7.4.11) 
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VALTEK PARTS LIST REVISION NO. CJ I 4 
SEP 2b, 1~80, SLSGAIL 

SERIAL NU. V18292•001 TAG NO. ·V-FW- 200- 2:J/ -
V-FW-228- 203 

ITEM 

4." MARK I BODY SUB-ASSEMBLY 
1500# 3.38" SPUD 1.50" STEM DIA. 
ANGLE, STD SEAL, FLOW OVER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------1 BODY ANGLE, 4", 900/1500# •••••••••••• 
12 YOKE HALF•RING, 3.75 X 3.oo, 0.2s THI 
20 SEAT RING, 4", CV 195•••••••••••••••• 
30 SEAT RETAINER, 4", 1500#••••••••••••• 
40 BONNET, 4", 3.38• SPUD••••••••••••••• 
43 ADAPTER, YOKE, 3.38" SPUD•••••••••••• 
50 PLUG, 4", LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 4.87 X 4.so ••••• 
58 BONNET GASKET, SPIRAL, 5.&8 X 5.1s ••• 
70 BONNET FLANGE, 4", 1500#••••••••••••• 
80 GLAND FLANGE, 1.50" STEM, 3.38" SPUD. 
82 GUIDE LINER, 1.50" STEM, GRAFOIL ••••• 
83 GUIDE RETAINER, 1.50" STEM, GRAFOIL •• 
8& GUIDE LINER, 1.so• STEM, GRAFOIL ••••• 
87 GUIDE RETAINER, 1.50" STEM, GRAFOIL •• 
88 PACKING SET, STD VEE, 1.50" STEM••••• 
q3 PKG SPR, 1.50" STEM, 4.00 L•••••••••• 
94 PKG SPR, 1.50" STEM, 2.00 L•••••••••• 
95 PKG SPR, 1.50" STEM, 1.00 L•••••••••• 

9& PKG SPR, 1.50" STEM, 0.50 L•••••••••• 
105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 5/8"-11, 2.25 L••••••••••• 
108 BONNET FLANGE STUD, 1•1/4"•8, 5.50 L. 
10q PACKING BOX STUD, 5/8"•11, 5.50 L •••• 
114 SONNET FLANGE NUT, 1•1/4"•8, HD ••••• 
117 PACKING aox NUT, 5/8"•11, Ho •••••••• 
12& PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.7.15-2 

l ••• 02b71&.00l.041 
4 ••• 003qe4.029.002 
1 ••• 001210.1so.ooo ** 
1 ••• 003051.150.000 
1 ••• 004005.029.041 
1 ••• 007841.029.041 
1 ••• ooa&21.1so.ooo ** 
1 ••• 001242.632.000 ** 
1 ••• 001240.632.000 ** 
1 ••• 00400&.018.041 
1 ••• 0019&9.029.041 
3 ••• ooq412.a42.ooo ** 
1 ••• 009475.150.000 
3 ••• 009472.842.000 ** 
l ••• 009475.150.000 
1 ••• 020755.925.000 ** 
1 ••• 020903.150.000 
1 ••• 004615.150.000 
l ••• 020902.150.000 
1 ••• 004664.150.000 
2 ••• 00751&.012.002 
4 ••• 001283.015.002 
8 ••• 003680.012.002 
2 ••• 003692.012.002 
8 ••• 002383.014.002 
4 ••• 005110.014.002 
1 ••• 002442.153.000 

122.3' 

1 1. 0. 

11. 0 

15.2 
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!-IEVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18292•001 

MANUAL SERIES H•O MANUAL ACTUATOR 
3.38" SPUD 2.5" ST~OKE 
AIR•TO•OPEN 

DESCiHPTION 
UNIT 
IHY. PART NO. 

Ul'HT 
PRICE 

---------------------------------------------------------------------------201 YOKE, 3.38• SPIJO, TORKMATIC•••••••••• 
202 ACTUATOR, TORKMATIC R-20••••••••••••• 
211 ACTUATOR STEM, LIMITORQUE, TORKMATIC. 
213 STROKE PLATE, 2•1/2" STROKE•••••••••• 
235 BOLT, 5/8"•11, 3.50 L•••••••••••••••• 
249 CLAMP, STEM, 100/200 SQ. INCH•••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
25& HANOwHEEL NUT, TORKMATIC •• ••••••••••• 
333 SCRE~, PAN HEAD, #4•40••••••••••••••• 
345 STEM CLAMP LOCKNUT, 1/2"•13 •••••••••• 
380 BOLT, 1/2"•13, 3.75 L•••••••••••••••• 
402 SCREw, DRIVE, #4••••••••••••••••••••• 

** RECOMMENDED SPARE PART 

4.7.15-3 

1 ••• 02&313.300.040 
1 ••• 022186.q~q.ooo 
1 ••• o2bl97.1sq.ooo 
1 ••• 0012s2.&03.ooo 
4 ••• Olb370.0l0.002 
1 ••• 02&19&.300.0~0 
1 ••• 002223.153.000 
1 ••• 002438.153.000 
1 ••• 02&32b.q9Q.OOO 
4 ••• 00111a.012.002 
1 ••• 00&80&.013.002 
1 ••• 001731.010.002 
2 ••• 007516.012.002 
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VALTEK 6,-,; 
MARK ONE 
Standard Materials of Construction 
Estimating Shipping Weights.. 
Part Identification 
Whenever we can, we visibly rumber the part with ink er 
etching equipment. Ttvs identifies the part rumber and 
material used. On lhe plug stem flats we etch Cv, flow 
characteristic, part number, and material. 

.. 

Name Plate 
Valves are equipped with stainless steel name 
plates. An example is illustrated below. 

. MODEL-MARK- BODY ~ 

SIZE/C!55! TRIM 
8 

• RATING AIR TO • 
RANGE ~ VALTEK 

. SERIAL ~ SPRINGVILLE, UTAH 

Estimating Shipping Weights -
Globe and Angle, Flanged Valves with 
Cylinder Actuators and Positioners 

Weight in Pounds 

Size In. 150# 300# 600# 900# 
1;,z. ¥, 40 40 411 

1 50 50 50 100 
1½ 65 65 65 170 
2 75 75 75 200 
3 160 170 180 400 
4 240 250 265 590 
6 360 570 600 1000 
8 590 790 830 

10 1050 1405 1600 

1500# 

120 
180 
220 
430 
610 

1170 

2500# 

150 
210 
300 
500 
940 

1400 

Add 30# for diaphragm actuators on½ - 2" valves. 

Standard Materials of Construction 
Part Material 

Body & Bonnet Cast Iron, Ductile Iron, Steel, 304, 
304L, 316, 316L, 347 Stainless 
Sleel, Bronze, Alloy 20, Hastelloy 
'B' and ·c·, Nickel. Monel. 
lnconel, Chrome- Maly, and 
Titanium. 

Separable Line & Steel 
Bonnet Flanges 

Retaining Rings Zinc Plated Steel 

Plug 316 Stainless Steel, or same as 
Alloy body 

Retainer 316 Stainless Steel, or same as 
Alloy body 

Seat Ring 316 Stainless Steel or same 
as Alloy body 

Guides Bronze. Glass loaded Teflon, 
Grafoil, Stellite 

Packing Teflon V-Ring, Teflon Asbestos. 
Graphite Asbestos. and Grafoil. 

Packing Spacer 316 Stainless Steel, or same as 
Alloy body 

Seat Ring and Stainless Steel and asbestos 
Bonnet Gaskets spiral wound or Tenon 

Body Bolts Zinc Plated Steel 

Gland Flange Precision Cast Stainless Steel 

Gland Flange Zinc Plated Steel 
Nuts & Bolts 

Yoke Clamp Bolts Zinc Plated Steel 

Yoke Clamp Precision Cast Stainless Steel 

Add For 
Std. 

Ext. BonnAt 
5 
5 

Add for oversize 
cylinder actuators. 

5 Original size Oversize Add 

5 25 50 30# 
15 50 · - ,100 . 90# 
20 100 200 125# 
40 
65 
90 

4.7.15-4 



, . , 

Tl TLE 

• 

FORM R 131-H-1 REV. 2-78 

- NUMBlR 

FSCM NO. 02602 SP42-014 
TYPE 

Rockwell International Corporation Equipment 
Rocketdyne Division DATE 

Canoga Park, Calilorn,a 11-29-79 

SUPERSEDES SPEC. 

SPECIFICATION 

MANUAL WATER SHUTOFF VALVE 

The intent of this specification is to 
identify mandatory requirements for one 

REV. L TR. 

or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes prior 
specifications Deviations shall be approved 
in writing by Rocketdyne Engineering. 

( rt, - INDICATES CHANGE) 
4.7.15-5 

IPAGE 

-

DATED: 

1 of 



I NUMBER 
SP42-0l4 

TAG NUMBER: 

TYPE: 

CONNECT! ONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R 131-H-16 REV. 2-78 

Aoc;kwull lnl«·r ,,,honal Corporation 
Rockeldync Division 

Canni..J.1 f .1,i..._ c.,1110,n,.1 

FSC~ NO. 02602 

REVISION LETTER I --- ··~1----------~ PAGE 2 

RWIV ANO RPWOV (COMPONENTS SHALL BE TAG IDENTIFIED) 

ANGLE 

4 INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 160 
PIPE 

COMPATIBLE WITH LINE FLUID ANO WELD CONNECTIONS 

HANOWHEEL 

WATER AT 2200 PSIA MAXIMUM ANO 600 F MAXIMUM 

16 TO 113 F 

1500 LB 

Cv = 145 MINIMUM 

INTERNAL -. 30 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
ANO MILL SCALE) ANO SHALL BE PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION DURING SHIPMENT ANO STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

4.7.15-6 

-

-



-

-

4. 7. 17 

4. 7. 17. 1 

4. 7. 17. 2 

4. 7. 17. 3 

4. 7. 17. 4 

4. 7. 1 7. 5 

4. 7. 17. 6 

4. 7. 17. 7 

4.7. 17.8 

4.7. 17.9 

4. 7. 17. 10 

Desuperheater Steam Isolation Valve 

Identification Description 
Tag Number 

V-MS-3-301 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Desuperheater Steam Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

6 inch Fig. 12511 (WC9)Y 

SP42-081 

Body: Alloy Steel WC9 

715 1 b. 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Periodic Service 

See Rockwell Ed~vard maintenance manual V-475 (See paragraph 4.7.4.11) 

Parts Li st 

See Rock1,-1ell Edward maintenance manual V-475 (See pai-ag,raph 4.7.4.11) 

Special Tools 

See Rockwell Edward maintenance manual V-475 (See parag.raph 4.7.4.11) 

Maintenance Instructions 

See Rockwe 11 Edward maintenance manual V-475 (See paragraph 4. 7. 4. 11) 

Acceptance Tests 

None 

4.7.17-1 



PREPARED BY 

T. L. HYDE 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

NUMBER 
SP42-081 

TYPE 
EQUIPMENT 

DATE 1-24-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE I of 2 

THERMAL STORAGE DESUPERHEATER STEAM ISOLATION VALVE 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( (/, - I ND I CA TES CHA NG E ) 
4.7.17-2 

-

-



- 'NUMBER 
SP42-081 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

- CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM Fl 131~•15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Par111. Ca1.to,n1a 

FSCM NO. 02602 

REVISION LETTER I 
1--.....---.---r---.--r-----.---r-----1 PAGE 2 

TDSIS-1 (COMPONENT SHALL BE TAG IDENTIFIED) 

GATE 

6 INCH BUTT WELD TO ASTM A335 GRADE P22, SCHEDULE XXS 
PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM AT 1775 PSIG MAXIMUM AND 985 F MAXIMUM 

16T0113F 

2500 LB 

Cv = 1023 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT 
AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIG~tED TO PERMIT INSTALLATION 
OF 4 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANOWHEEL MUST BE KEPT BELmJ l 25°F 

4.7.17-3 



-

-

4. 7. 18 

4. 7. 18. 1 

4. 7. 18. 2 

4. 7. 18. 3 

4. 7. 18. 4 

4. 7. 18. 5 

4. 7. 18. 6 

4. 7. 18. 7 

4,7, 18.8 

4. 7. 18. 9 

4. 7. 18. 10 

Desuperheater Steam Isolation Valve 

Identification Description 
Tag Number 

V-MS-4-302 

V-MS-4-304 

Description 

Manufacturer 

Part Number 

Rockedyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Desuperheater Steam Isolation Valve 

Desuperheater Steam Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

6 inch Fig. 1911 (WC6) Y 

SP42-082 

Body: Alloy Steel WC9 

530 1 b. 

See Rockwe 11 Edward maintenance manua 1 V-475 (See paragraph 4. 7. 4. 11) 

Periodic Service 

See Rockwel 1 Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Parts List 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward maintenance Manual V-475 (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7 .18·1 



PREPARED BY II I 
NUMBER 

T. L. HYDE ~~ FSCM NO. 02602 SP42-082 

APPROVALS 
TYPE 

<G-~--~~~ 
Rockwell International Corporation EQUIPMENT 

Rocketdyne Division DATE 

,;A /J~/J/_,,, 
Canoga Park. California 1-24-80 

z.- II- lt1 SUPERSEDES 
/ 

SPECIFICATION 
REV. LTR. 

TITLE 

THERMAL STORAGE DESUPERHEATER STEAM VALVE OUTLET 

FORM R 131-H-1 REV 7-78 

The intent of this specification is to 

identify mandatory requirements for one 

or roore elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 
prior specifications. Deviations shall 

be approved in writing by Rocketdyne 
Engineering. 

( <I, - INDICATES CHANGE) 
4.7.18-2 

-
SPEC. DATED: 

I PAGE 1 of 2 



- NUMBER 

SP42-082 

TAG NUMBER: 

TYPE: 

CONNECT IONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBEINT TEMPERATURE: 

ANSI RATING: 

e, 
CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-· 
FORM R 131-H-15 REV. 2•78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Pari.. Ca1, 1orn1,3 

FSCM NO. 02902 

REVISION LETTER 
PAGE 

2 

TDSIS-2, TDSIS-3 (COMPONENT SHALL BE TAG IDENTIFIED) 

GATE 

6 INCH BUTT WELD TO ASTM Al06 GRADE B, SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM AT 1550 PSIG MAXIMUM AND 675 F MAXIMUM 

16T0113F 

900 LB 

Cv = 1957 MINIMUM 

INTERNAL - ANS I CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT 'BELOW l 25°F 

4.7.18·3 



-

-

-

4.7.34 

4.7.34. 1 

4.7.34.2 

4.7.34.3 

4.7.34.4 

4.7.34.5 

4.7.34.6 

4.7.34.7 

4.7.34.8 

4.7.34.9 

4.7.34.10 

Charging Pump Interconnect Qi 1 Isolation Valve 

Identification 
Tag Number 

V-T0-301-309 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Qi 1 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Charging Pump Interconnect Oil 
Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

8 inch Fig. 1611 Y 

SP42-075 

See stamping on valve body 

667 1 b. 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Periodic Service 

See Rockwe 11 Edward maintenance manua 1 V-475 (See ·paragraph 4. 7. 4. 11) 

Parts List 

See Rockwe 11 Edward maintenance Manua 1 V-475 (See paragraph 4. 7. 4. 11) 

Special Tools 

See Rockwell Edward maintenance manual V-475 (See par~graph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.34-1 



PREPARED BY JI ~ 

T. 
. ~· 

L. HYDE -..j '/~ FSCM NO. 02602 

APPROVALS 

~~/~~~ 
Rockwell International Corporation 

.. Rocketdyne Division 

./ g ~.1:1_ 2.-'ttP~,f/) 
Canoga Park, Calilomia 

I 

SPECIFICATION 

TITLE 
THERMAL STORAGE M.A.NUAL ISOLATION VALVES 

The intent of this specification is to 
identify mandatory requirements for one 
or lll)re elements of a 10 MWe Solar Pilot 
Pl ant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

I 
F(.JA',' A 131 H 1 REV ;,.79 ( <h - INDICATES CHMiG[\ 

4.7.34-2 

NUMBER 

SP42-075 
TYPE -EQUIPMENT 
DATE 

1-17-80 

SUPERSEDES SPEC. DATED 

REV. L TR. 
PAGE 1 of 2 

-

i 
! 

I 
I 

t 
i 

I 

-



- NUMBER 

SP42-075 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID 

AMBEINT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

Rockwell International Corporation 
Rocketdyne Division 

Car,o.;a 0 ~•,. ,:;, ·:·'" .~ 

FSCM NO. 02602 

REVISION LETTER 
Pt.GE 2 

THFIS-1-2, THFIS-2-2, TPFOV-1, TPFOV-2, THFIS-1-1 
THFIS-2-1, TFEIS-1, TFEIS-2, TFCIS-1, TFCIS-2 
TFCIS-3, TSFIS-1, TSFIS-2 (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

GATE 

BUTTWELD TO 8" SCHEDULE 40 PIPE (ASTM Al06 GRADE B) 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43) AT 115 PSIG MAXIMUM AND 600 F 

MAXIMUM 

16T0113F 

600 LB 

Cv - 5350 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILLSCALE) AND SHALL BE PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION DURING SHIPMENT AND STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE . 

• IL ____________ 3_. _H_A_N-DW-H-EE_L_MU_ST-BE-KE_P_T_B-EL_O_w_,_2_5°-F. _____ _ 

FORM R 131-'1-15 REV. 2-78 4.7.34·3 



-

-

-

4.7.35 

4.7.35 

4.7.35.2 

4.7,35,3 

4.7,35.4 

4.7.35.5 

4.7.35.6 

4.7,35,7 

4.7,35.8 

4.7,35,9 

4.7.35. 10 

Oil Isolation Valves 

Identification 
Tag Number 

. V-T0-4-310-
V-T0-9-312 
V-T0-5-311 
V-T0-9-313 
V-T0-10-314 
V-T0-10-315 
V-T0-21-322 
v-ro-21-323 
V-T0-12-317 
V-T0-13-320 

Description 

Manufacturer 

Part Number: 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Oil 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Subcooler Oil Isolation Valve 
Condenser Oil Isolation Valve 
Subcooler Oil Isolation Valve 
Condenser Oi I Isolation Valve 
Extraction Pump Qi I Isolation Valve 
Extraction Pump Oil Isolation Valve 
Preheater Oil Outlet Valve 
Preheater Oil Outlet Valve 
Superheater Oil Isolation Valve 
Superheater Oil Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

8 inch Fig. 1611 Y 

SP42-075 

See stamping on valve body 

667 1 b. 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Periodic Service 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Parts List 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4. 11) 

Maintenance Instructions 

See RockvJe 11 Edward maintenance manu;:i 1 1/-475 (See par;:igraph 4. 7. 4. 11) 
Acceptance Tests 

None 

4.7.35-1 



PREPARED IY 

T. L. HYDE '-j '/ ,;9/-

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

Canoga Park. Callfomia 

SPECIFICATION 

THERMAL STORAGE MJINUAL ISOLATION VALVES 

•'...JRI>,• Fl 13i Mi RE\/ ::, 18 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

( d> - INDICATES CHA~JGE"·• 
.i.7.35-2 

NUMBER 

SP42-075 
TYPE 

EQUIPMENT 
DATE 

1-17-80 

SUPERSEDES SPEC. DATE: 

REV. L TR. 
PAGE 1 of 2 

-



-.J 

NUMBER 

SP42-075 

Aockwell lnternalional Corporation 
Aoeketdyne Division 

FSCM NO. 02602 

Re VISION LETTER 
1----,----.-~--....----r-.-----.......;' F .:.G: 2 

,__ ____________________________ _ 
I 
I 
I TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID 

~ a~ W.J AMBEINT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131 •+HS REV. 2-78 

THFIS-1-2, THFIS-2-2, TPFOV-1, TPFOV-2, THFIS-1-1 
THFIS-2-1, TFEIS-1, TFEIS-2, TFCIS-1, TFCIS-2 
TFCIS-3, TSFIS-1, TSFIS-2 (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

GATE 

• 
BUTTWELD TO 811 SCHEDULE 40 PIPE (ASTM Al06 GRADE B) 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANOWHEEL 

OIL (CALORIA HT43) AT 115 PSIG .MAXIMUM AND 600 F 
MAXIMUM 

16 TO 113 F 

600 LB , 

Cv - 5350 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
ANO MIUS::ALE) AND SHALL BE PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION DURING SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANOWHEEL MUST BE KEPT BELOW 125°F. 

4.7.35-3 



-

-

4.7.36 

4.7.36.1 

4.7.36.2 

4.7.36.3 

4.7.36.4 

4.7.36.5 

4.7.36.6 

4.7.36.7 

4.7.36.8 

4.7,36.9 

4.7.36. 10 

TU Aux. Manifold Oil Isolation Valve 

Identification 
Tag Number 

V-T0-22-330 
V-T0-22-324 

Description 

Manufacturer 

Part Number 

Specification No. 

Material 

Weight 

Prescribed Service 

Qi 1 

Vendor · 

Valtek 

Special Cautions 

Periodic Service 

None 
Parts Li st 

Following 
Special Tools 

None 

Description 

TU Aux. Manifold Oil Isolation Valve 
TU Aux. Manifold Oil Isolation Valve 

Valtek, Springville, Utah 

Mark one body 

SP42-077 

Body: Carbon Steel 

240 lb. 

Maintenance Instructions 

See Valtek bulletin #1 
Acceptance Tests 

None 

4.7.36-1 



TFl-4 IS-' 
VALTEK PARTS LIST REVISION NO. 

SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V1q1b7•001 TAG NO. V·T0-22- 33'0 
V- TO -22- 3..2'1 

4.• MARK I BODY SUB•ASSEMijLY 
150# 2.b2• SPUD 1.12• STEM DIA. 
STD SEAL, FLOW OVER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------~---·-1 BODY, 4•, 150/bOO•••••••••••••••••••• 
10 ENO FLANGE, 4•, 150#••••••••••••••••• 
11 ENO FLANGE HALF-RING, s.ao X 4.5&, o. 
20 SEAT Rl~G, 4•, CV 195•••••••••••••••• 
30 SEAT RETAINER, 4•, 600#•••••••••••••• 
40 BONNET, 4", 2.&2• SPUD••••••••••••••• 
50 PLUG, 4•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 4.87 X 4.so ••••• 
58 BONNET GASKET, SPIRAL, s.&8 X 5.te ••• 
70 SONNET FLANGE, 4", &00#•••••••••••••• 
7& HALF•CLAMP, YOKE, 2.&i• SPUD••••••••• 
60 GLAND FLANGE, 1.12• STEM, 2.&212.ee• 
82 GUluE LINER, 1.12• STEM, GRAFOIL ••••• 
83 GUIOE RETAINER, 1.12" STEM, GRAFOIL •• 
8& GUiuE LINER, 1.12• STEM, GRAFOIL ••••• 
87 GUIDE RETAINER, 1.12" STEM, GRAFOIL •• 
88 PACKING SET, STD SQUARE, 1.12• STEM •• 
93 PKG SPR, 1.12• STEM, 2.00 L•••••••••• 
q4 PKG SPR, 1.12• STEM, 1.00 L•••••••••• 
95 PKG SPR, 1.12• STEM, 0.50 L•••••••••• 
9& PKG SPR, 1.12• STEM, 0.25 L•••••••••• 

105 SCREW, URIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 3/8••16, 2.00 L••••••••••• 
108 BONNET FLANGE STUD, 1-1,a•-a, 4.88 L. 
109 PACKING BOX BOLT, CARRIAGE, 112"•13 •• 
114 BONNET FLANGE NUT, 1-1,e•-a, Ho ••••• 
117 PACKING BOX NUT, 112•-13••••••••••••• 
116 YOKE LOCKNUT, 3/8"-1& •••••••••••••••• 
12& PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.7.36-2 

1 ••• 001199.001.041 
2 ••• 001200.01a.041 
4 ••• 001203.029.002 
1 ••• 001210.1so.ooo ** 
1 ••• 00121s.1so.ooo 
1 ••• 00124q.029.041 
1 ••• 001999.150.000 ** 
l ••• 001242.832.000 ** 
1 ••• 001240.832.000 ** 
l ••• 00121&.018.0~1 
2 ••• 001790.150.000 
1 ••• 001768.150.000 
2 ••• 007601.842.000 ** 
1 ••• 007844.150.000 
2 ••• 007&01.842.000 ** 
1 ••• 007844.150.000 
1 ••• 024244.929.000 ** 
1 ••• oaoqos.1so.ooo 
1 ••• 0052&4.150.000 
1 ••• 007314.150.000 
1 ••• 020904.150.000 
2 ••• 00751&.012.002 
2 ••• 0018&0.010.002 
4 ••• 001s10.012.002 
2 ••• oos201.009.002 
4 ••• 001571.014.002 
2 ••• 001730.013.002 
2 ••• 003834.013.002 
1 ••• 002442.153.000 

342.&9 
b.43 
8.13 

10.41 

10.41 

T H A 
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REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2&, 1980, SL Sb A IL 

SERIAL NO. V191b7•001 

MANUAL SERIES H•B MANUAL ACTUATOR 
2.02• SPUO 2.5• STROKE 
AIR•TO•OPEN 

ITEM OESCR IPTI ON 
UNIT 
QTY. PAIH NO. 

UNIT 
PRICE 

---------------------------------------~----------------------------·------201 YOKE, MANUAL, 2.02• SPUD••••••••••••• 
213 STROKE PLATE, 2•1/2" STROKE•••••••••• 
235 BOLT, 5/lb"•18, 2.00 L••••••••••••••• 
247 BELLOWS, STEM, MANUAL HS••••••••••••• 
249 CLAMP, STEM, SO SQ. INCH••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
25b RfTAINING RING, MANUAL HB•••••••••••• 
333 SCREW, PAN HEAD, #4•40••••••••••••••• 
345 STEM CLAMP LOCKNUT, 5/1&"•1~ ••••••••• 
370 KEY, HANOWHEEL ••••••••••••••••••••••• 
375 8EARING •••••••••••••••••••••••••••••• 
378 GASKET, COVER PLATE, MANUAL HB ••••••• 
380 HANuWHEEL STEM, MANUAL HB, 1"•12 ••••• 
389 COVER PLATE, MANUAL HS••••••••••••••• 
390 FITTING, GREASE, 3/1&•••••••••••••••• 
391 HANDWHEEL NUT, MANUAL H~••••••••••••• 
393 HANuWHEEL, 18" DIA, MANUAL HB •••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 

** RECOMMENDED SPARE PART 

4.7.38-3 

1 ••• 00832&.300.040 
1 ••• 0012s2.&03.ooo 
1 ••• 001111.010.002 
1 ••• 008331.&52.000 ** 6.01 
l ••• 001173.150.000 
1 ••• 002223.153.ooo 
1 ••• 002438.153.000 
1 ••• 00158l.008.001 
4 ••• 00111~.012.002 
l ••• 003833.013.002 
1 ••• 001472.029.002 
1 ••• 001576.431.000 
1 ••• 025795.652.0uO ** T ~ A 
l ••• 008383.159.000 
l ••• 001589.029.040 
1 ••• 019161.999.000 
1 ••• 008328.402.000 
l ••• 001580.300.040 
2 ••• 00111a.012.002 
4 ••• 00751&.012.002 
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VALTEK . a -,,-T 

lif. 

MARK ONE 
Standard Materials of Construction 
Estimating Shipping Weights 

.,, 

' 
Part Identification 
Whenever we can, we visibly l"l.lmber the part 'Nith ink a 
etching tquipment This identifies the part number and 
material used. On the plug stem flats we etch Cv, flow 
characteristic, part number, and material. 

Name Plate 
Valves are equipped with stainless steel name 
plates. An example is illustrated below. 

. M()D~·!IJIARK- BODY_ . ~ 

s,ZE1c;v•55; TRJM s • RATING AIR TO • 
fW«iE. ~VALTEK 
SERIAL ~ SPRINGVILLE, UTAH 

Estimating Shipping Weights 
Globe and Angle, Flanged Valves with 
Cylinder Actuators and Positioners 

Weight In Pounds 

Size lrC' tf 50#1 300# 600# 900# 
½- :v,.11 "'Ml 40 40 

1 : 50 50 50 100 
11/rl 65 65 65 170 
2 .. 75 75 75 200 
3 160 170 180 400 

(4) ( 2401 250 265 590 
0 "3e'O 570 600 1000 

8 590 790 830 
10 105U 1405 1600 

1500# 

120 
180 
220 
430 
610 

1170 

2500# 

150 
210 
300 
500 
940 

1400 

Add 30# for diaphragm actuators on½ - 2" ~alves. 

Standard Materials of Construction 
Part 

Body & Bonnet 

: Material , 

Cast Iron, Ductile 1,on, Steel, 304 l r · 
304L, 316, 316L, 347 Stainle!>S 
Steel, Bronze, Alloy 20. Haste'l,)y 
·s· and ·c·. Nickel, Monet, 
lnco?'lel, Chrome- Moly. and 
Titanium. , .. 

Separable Line & Steel 
Bonnet Flanges .,. , . 
1--------+--------,• .. -~. ~• I .,-, I 

Retaining Rings Zinc Plated Steel • ,;; .. , 1 · i · ' l-----=--..;;._--1, ____________ --I 

Plug 316StainlessSteet,orsameas \' . 

1------: ---+-:-t-/-s boov_ta-in-,e-ss_St_ee_l,-or-sa---~n_e_a_s--1! f :~['.: :, 
Retainer ' " Alloy booy ' 1---------+-_;_-----------'---I ; ,, ~ ' 
Seat Ring 

r: 

Guides f 

Packing ~· 
' : 

316 Stainless Steel or same 
as Alloy body • ·r 
Bronze, Glass loaded Teflon, 
Grafoil, Stellite :~ 

Teflon V-Ring, Teflon Asbestos. j 
Graphite Asbestos;and Orafoil. ~ 1 • 

Packing Spacer 316 Stainless Steel, or same as 
Alloy booy I 

Seat Ring and Stainless Steel and asbestos ! 
Bonnet Gaskets spiral wound or Teflon_, 

Body Bolts Zinc Plated Steel . _.: l ~=_:;.=;......---1,~~_;;~~~----~, -
Gland Flange Precision Cast Stainless Steel i. t. J. i-;;....;;;......;;_;_..;.:;;.~---+-.;..;;_;;;...;;.._..:;..;...;.~;_;__----~ ' '!' 

Gland Flange , Zinc Plated Steel , :t:·j · t'< · : 
Nuts & Bolts .,. · · .:r~-~.-1 

' ·-
Yoke Clamp Bolts Zinc Plated Steel .. ' 

Yoke Clamp Precision Cast Stainless Steel i,' 

Add For· 
J 

.. '; ~ ! • ~ 

Std. 
Ext. Bonnat Add for oversize 

cylinder actuators. 

·;·•;' .. :. ~ J. 

!=; . 

5 
5 Original size 

5 - 25 
15 50 .. · 
20 100 
40 
65 

' 90 

Oversize 

aO 
.·. ,1)0 '• 

200' 

,.1•, 
,A 

Add 
30# 
90# 

125# 

'·-t: ... ,,. 
.:1 .. 
..r~ -i i~ 

4.7 .36-4 
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PREPARED BY 

G. J. · KRALL 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Carioga Park, California 

SPECIFICATION 

THERMAL STORAGE AUXILIARY ISOLATION VALVE 

I 

;. :JRM Fi 131-H 1 REV. 2 78 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

4,7.36-5 

(¢- INDICATES CHANGE) 

NUMBER 
SP42-077 

TYPE 
EQUIPMENT 

DATE 
12-15-81 

SUPERSEDES SPEC. DATED: 
1-17-80 

REV. L TR. 
A PAGE 1 of 2 

-. 



NUMBER 

SP42-077 

TAG NUMBER: 

TYPE: 

CON NE CTI ONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBEINT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESGIN FEATURE: 

S:()RM R 13~-H-lf> RFV 7-7A 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETTER 

A 
PAGE 2 

TFAIS-1, TFAIS-2 (COMPONENT SHALL BE TAG IDENTIFIED) 

GLOBE (IM LI NE) 

TFAIS-1: 4 INCH BUTTWELD TO ASTM Al06 SCHD 40 PIPE ON 

INLET (UNDER THE PLUG) AND 4 11 RF FLANGE ON OUTLET 

TFAIS-2: 4 INCH RF FLANGE (ASTM Al06 GRADE B SCHEDIILE 
40 PIPE) 

COMPATIBLE WITH LINE FLUID ANn CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43) AT 115 PSIG MAXIMUM AND 600F MAXIMUM 

16 TO 113 F 

150 LB 

Cv = 187 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT BELOW 125°F 

4.7.36-6 

-

-

-



4.7.37 

- 4. 7. 37. 1 

4.7.37.2 

4.7.37.3 

- 4.7.37.4 

4.7.37.5 

4.7.37.6 

4.7.37.7 

4.7.37.8 

4.7.37.9 

4.7.37.10 

-

Qi 1 Isolation Valves 

Identification 
Ta~ Number 

V-T0-3-328 
V-T0-10-329 
V-T0-3-301 

V-T0-3-302 

V-T0-3-303 

V-T0-3-304 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Qi 1 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

TU Lower Manifold Qi 1 Isolation Valve 
TU Upper Mani fold Oi 1 Isolation Valve 
Charging Pump Qi 1 Fi 1 ter Isolation 

Valve 
Charging Pump Qi 1 Fi 1 ter Isolation 

Valve 
Charging Pump Oi 1 Fi 1 ter Isolation 

Valve 
Charging Pump Qi 1 Fi 1 ter Isolation 

Valve 

Rockwell Edward, Pittsburgh, Penn. 

10 inch Fig. 1611 Y 

SP42-076 

See stamping on valve body 

1114 1 b. 

See Rockwell Edwaf"d maintenance manual V-475 (See paragraph 4.7.4.11) 

Periodic Service 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Parts Li st 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward maintenance manual V-475 (See paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockv,ell Edward Maintenance manual V-475 (See- paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.37-1 



PREPARED BY 

T. L. HYDE ✓ :/.;;/. 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

Canoga Park, California 

SPECIFICATION 

THEPJ1AL STORAGE FLUID ISOLATION VALVE 

FORM R 131-ti-1 REV. 2-78 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

( ti> - I ND I CA TES CHA "-lG E \ 
4.7.37·2 

NUMBER 

SP 2-076 
TYPE -E UIPMENT 
DATE 

1-17-80 
SUPERSEDES SPEC. DATED: 

REV. LTR. 
PAGE I of 2 



- NUMBER 

SP42-076 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

- CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R 131 ~-15 REV. 2-78 

Rockwell International Corporation 
Roeketdyne Division 

FSCM NO. 02602 

REVISION LETTER 
PAGE 2 

TUFEIS, TUFIS, TFFIS-1-1, TFFIS-2-1, TFFIS-1-2, 
TFFIS-2-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

GATE 

BUTTWELD TO 10 INCH, ASTM Al06 GRADE B, SCHEDULE 40 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT43) AT 115 PSIG MAXIMUM AND 600 F MAXIMUM 

16T0113F 

600 LB 

Cv = 8590 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTMAINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 4 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANOWHEEL MUST BE KEPT BELOW 125°F. 

4.7 .37-3 
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4.7.38 

4. 7. 38. 1 

4.7,38.2 

4.7.38,3 

4.7.38.4 

4.7.38.5 

4.7.38.6 

4.7.38.7 

4.7.38.8 

4.7.38.9 

4.7.38.10 

TU Ul lage Gas Isolation Valve 

Identification 

V-UG-1-401 

Description 

TU Ullage Gas Isolation Valve 

Description 

Manufacturer Wm. Powell Co. Cincinnati, Ohio 

Part Number 

Rocket dyne 
Specification No. 

Materi a 1 

Weight 

Prescribed Service 

Gaseous Hz , Nz 

Vendor 

Fig. 1503N 

SP42-118 

See manufacturer's 11Materials 11 table fol lowing 

195 1 b. 

W. B. Garrison, Long Beach, Ca. 

Special Cautions 

See Powell literature (fol lowing) 

Periodic Service 

See Powell literature (following) 

Parts Li st 

See Powell literature (following) 

Special Tools 

See Powel 1 1 i terature (fol lowing) 

Maintenance Instructions 

See Powell literature (following) 

Acceptance Tests 

None 

4.7.38-1 



OPERATION and MAINTENANCE of VALVES 
A gate \·alve should be used in service where ii can al
ways be in a fully open of fully closed position II the 
ga1e. or disc. is kept in an intermediate or partially 
open position. the bottom of the wedge and the seat will 
become badly eroded in a short time Also the wedge 
will tend to chatter and cause noise in the line 

2. RESEATING a gate valve; be sure and mark the disc so 
the disc is insened in the valve body the same way it 
was removed. otherwise a tight closure may not be ob
ta.ined 

3. LUBRICATION of valves is especially important. a.nd 
should be done on a strict schedule Valves that are 
opened and closed frequently should be lubricated at 
least once a month On O S. & Y valves where the 
stem is uncovered. the screw threads should be kept 
clean and lubricated. Many valves are equipped with a 
lubricant fitting in the upper yoke to utilize pressure 
lubricant gun operation Stem threads left dry and un
protected will become worn by grit and other abrasives, 
threatening stem failure. 

4. Foreign matter on the seat of a globe valve can usually 
be flushed off the seat by opening the valve slightly. to 
create a high rate of flow through the small opening 
provided. If valves do r,ot hold tiii;ht. do not use extra 
leverage. or wrenches on the handwheel. as a valve is 
easily ruined this way Instead take the valve apart and 
inspect the disc and the seat to locate the source of 
trouble 

5. PACKING leaks should be corrected immediately by 
tightening the packing nut which compresses the pack
ing. If left unattended long enough corrosive fluids will 
ruin the stem. This is true on both small and large 
siz.e valves. U apparent that packing gland has com
pressed the packing to its limit replace with new pack
ing. 

LAPPING SF.AT FACES OF POWELL G.I TF iAL l'E 

6 REGRINDING renewable seat valves should have union 
type bonnet construction for easy access. although 
bolted t:ionnet and screwed-in bonnet valves can also be 
reground. Remove the bonnet. by unscrewing bonnet 
ring, or by removing body bolts on a bolted bonnet. 
Place an ample amount of grinding compound on the 
disc. insert a pin in the groovp of the disc holder and 
the hole in the stem. then reassemble bonnet to the 
body. Screw union bonnet ring to ha.nd tightness. then 
back off about one complete turn. Now the stem can be 
used as your regrinding tool. By reversing union bon
net ring only one complete turn you assure yourself of 
the stem being vertical and the disc and seat in perfect 
alignment. If the disc is off center or cocked the new 
reground seat will not be true. Do not overgrind. as 
unnecessary gr.inding on the seat and disc defeats the 
purpose of regrinding a renewable valve. When re
grinding is completed remove bonnet ring and bonnet, 
and thoroughly clean the regrinding compound from the 
seat and disc. Also remove any scale or corrosive de
posits which may have formed in the valve body or bon
net. Be sure and lubricate threads before rejoining 
union bonnet ring and body f:Jr easy removal the next 
time. 

7. Many Powell valves feature a Back Seat shoulder and seat 
area, which means the valve can be repacked without shutting 
down the line. These valves require that the valve be opened 
fully so the shoulder and seat may engage perf1-ctly. However, if 
any acale or deposits have formed on either surface, you will 
have difficulty in holding pressure. We do not recommend 
repacking while under ressure. When remo~·ing packing nut 
use a ex wrenc not a pipe wrench. 

RF.SEATING A POlrELL GLOBE VAL VE 

4.7.38-2 
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BOLTED BONNET O.S. & Y. RISING STEM GATE VALVES 
OPERATIONAL and REPAIR PROCEDURE 

PARTS IDENTIFICATION 
-----@ l. Stem Bushing Nut 

~ 2. Handwheel -------® 3. Lubricant Fitting 
~ 4. Yokearms 

;w,_ _____ ...;@ 5. Yokeum Ear Bolt and Nut 
6. Bonnet Bolt and Nut 

----~ 7. Two-Piece Bonnet ~ 8. Body-Flanged Ends 
A 9. Bearing Cap 

----@ IO. Handwheel Kev 
11. Stem Bushing · 

1 i------~23 12. Bearing Cap Bolt 
/' .,..; ....,. ... · 13. Bearing Cap Nut 

•· r--~ ~ .._ 
0

· 1 14. Stem 

@,' ® 

I 
I 

l,.. = 

~r-'--'f 5 -......,._..,. 1~2241 15. Bodv Stud and Nuts 
--~ ,~ 16. Split Wedge '(C _-d,) 1 i. Solid Wedge 

@ 18. Packing Gland 

-@,._ ,L:-::=1-.. ~~li', e: ff i;E51 ii:.•ho, \ '---
@ 22. Evebolt 

[
, ;,:is • , :., ~ I 
I • , , .,... 
, : I I {,I 'l ,; 23. One-Piece Bonnet 

:~-, ~ , .i: @ ~~: ~=~~e~eat Bushing - ---:::;- :::---~I 
~-·1 ~ ' 

\ / I , I i_)) \___)I ' , 26. Bodv-Welded Ends 
'-......_~~ 27. Seat Ring ,_,__/ LJ/ 

OPERATION: 
Tht:se ~~t;, ,·aht• ar~ mar.uall~ operated To open. ,urn the 
handwheel 1part 21 in a count;,rclockwise d1rect1on: To close. 
~rn tnt• handwh .. ei 1part 21 in a c!ockwis.- direction. 
INSPECTION: 
Pcr,-,ci1,·al :n,p.-ct1on and µreq:,ntativt maintenance i~ not 
requ1rpd odwr than lub~i(at.- the .,tern !part 141 •,CC'asionall~
thHnq:h the lubr:cant finm,1 (part Ji. 
REPAIR PARTS: 
Ail µan, are shown on this page. When orderini. reµair 
µan, be surte to give ,·alvf fi!!ure number, ,i1~. material 
and ,erial number. If applieabie. metal other than ,lan
d a~ 'I 
PROCEDURE FOR REPAIRING: 
I. ~tuffing Box Leakage. . If there is leak.a!(E' around the 

stuffing box when opera tin!( the ,·alv.-. tt is ne-ces..,ar~· to ad
ju-t or replace the packing. Leaka~e will not show when 
the \'a Ive 1s completelv open .. d ,,r clos.-d.To ad_1ust the 
packm!!;. turn the packm!! gland nuts clockwi~e alternately 
with no more than 1 4 rurn on each until leakage stops. If 
leakag~ continues replace the packing. Caution: lf the 
vah·e 1s under pres.sur.:-. it must b,; rnmple1 .. h opened or 
ciosed to repack. We rernmmend the fully open position: 

a. remove packing gland nuts. 
b. raise packing gland and rest on gland shelf. 

, c. remove packin,'. 1part 191 with pa<.:king hooks. 
d. install new packm!( 
e. replace packing gland 
f. tighten packing gland nut.s e"enlv on both ~ides-pull 

down snug not tight. 
2 Seat Leakage ... If the va Ive seat leaks, it will be necessar:-,· 

to replace thP w~dge !parts I 6 or I 7 i or the seat rin!( I part 
27 1 Caut10n · Pres.sure must be completf'lv removed before 
remo,·ing wedge 

a open vaht> 
b. remove bod,·-w bonnet nut!< (part 151 Complett

as~embl_, can no"'· be ljfted out of valve bod~- (pan 81 
or t part 261. 

c. run th<' stem down (part l 4 I by turning clockwise. 
d. remove wedg.; from the stem. 
e. use seat ring wrench and remove seat rin!( (part 27 I b_v 

turning counterclockwise. Install new seat rin!Z and 
reassemble (Lap the seat face) 

3. Damaged Stem (pan 14 ). . When stRm threads be<:ome 
damaged so the valve is inoperable. replace the stem as 
follows Cauuon. All pressure must be completely removed 
before removing stem. 

a. remove comµlete bonnet assembh b~· remo\'lng bod.,· 
bonnet nut., I pa rt 1.5 l from bod,· bonnet ~tuds. 

b. remove stem bushing nut (pan 11 and handwheel tpan 
2). 

c. run the stem (µart 14) down by turning in a clockwise 
direction. 

d. rotate stem !pan 14 I in a clockwise direction until the 
!'.tern threads are completely out of the threaded por-
tion of upper bushing ·1part 111 

e. remove the stem (part 141 b\' lihing out of the 5tuffing 
box. 

f. remo"e the wedge !part 16 or 17i from the ste:n !part 
14 ). 

g. install nes,,, stem I part 14 l and reassemble hy rPversing 
above procedure. 

4. Replace Stem Bushing. Follow µ!ant procedure for 
removing valve from ser.:i,~. Pressure must be comµletel_\ 
removed before replaC'mg the ;,,em bushing 

L TWO-PIECE BONNET 
a. open valve aµprox1mat;,ly fin• 1.5) turns 
b. turn bushing 1p~1rt J 11 counterrlorkwise simul

taneously with handwheel 1part :21 until bushing 
{part 11 l 1s free of bonner !part 71. 

c. remove stem bushing nut {part 1 I and hand•.1.-heel !part 
21. 

d. turn bushing {pan 11 i count.erclockwise and remove 
from stem. 

e. repl1:1ce bushing (part 11 l and reassemble by reversing 
above prc,.·eclurP 

II. ONE-PIECE BONNET 
a. remove st.em bushmg nut (pa~t I I bv turning coun

terclockwise. 
b. remove hanrlwh .. el key !part 10) and handwheel !pan 

2) 
c, remove bearing cap bolts I pa rt I 21 and bearm~ 

cap nut~ !part 1:31 
d. turn bushing (part 11 1 rounterclockwise and remo,·e 

from stem. 
e. replace bushing (part 111 and reassemble b\ reversini: 

above pro('edure. 
NOTE: Whenever a new stem is installed. it 1s necessary to 

replace the packing (part 191. \\'hen bod\' and bonnet 
are separated, a new gasket (part. 25) should be in
stalled before reassembly. 
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CAST STEEL 
GATE VALVES 

Sectional 

Fig. 1503N 
Flanged 

150 Pound 
BOLTED FLANGED YOKE-BONNET 
OUTSIDE SCREW RISING STEM 
FLANGED and WELDING ENDS 
PRESSURE/TEMPERATURE RATINGS 

See Materials and Engineering Data Catalog 

MATERIALS 
DESCRIPTION 

Handwheel Nut 
Handwheel 
Handwheel Key 
Stem Bushing Locknut 

(2' -4 ') 
Bonnet 
Lubricant Fitting 
Stem Bushing 

MATERIAL 

Malleable Iron 
Malleable Iron 
Steel 

Malleable Iron 
Carbon Steel 

Malleable Iron 
(Black Oxide) 

ASTM Spec. 

A-4 7, Grade 32510 
A-47, Grade 32510 
A-108, Grade 1020 

A-47, Grade 32510 
A-216, Grade WCB 
Commercial 
A-47. Grade 32510 

Stem Stainless Steel tA-182, Grade F6 
Eyebolt Nuts Steel A-307. Grade 8 
Gland Flange Steel AISI 1030 
Gland Steel AISI C-12. L-14 
Groov-Pins Steel Commercial 
Eyebolts Steel A-307, Grade 8 
Packing Asbestos Commercial 
Body Nuts Steel A-194. Grade 2H 
Back Seat Bushing Stainless Steel A-582, Type 416 
Body Studs Steel A-193. Grade 87 
Gasket Corrugated Iron Commercial Fig. 1503N WE - Welding 

Sizes, 2" through 12" 
Body Carbon Steel A-216. Grade WCB 
Seat Rings Steel/Stellite Facing A-519, Grade MT1015 

FEATURES 
• Flexible Wedge insures pressure tightness 

and reduces operating torque needed to 
open the valve."Solid Wedges are furnished 
in valves - 3· and smaller 

• Stellite faced Seat Rings are welded into 
the body. (Sizes 2" and 2½ .. have 
,Pressed-in Seat Rings). This provides a 
positive no-leak seal of the ring in the valve 
body and will resist corrosion, erosion and 
galling - especially at high temperatures 

• Redesigned Bonnet permits easy installation 
of an actuator, adapto gearing, cylinder 
or motor 

• Valves are furnished with a back seat 
arrangement in the bonnet 

• Valves, sizes 2 and 2112 have square 
bonnets and nested gasket 

• Welding End Valves sizes 21h ", 3" and 4" 
are available in forged design 

Flexible Wedge• (4") Stainless Steel A-351. Grade CA 15 
(6"-12") Carbon Steel/ 12% A-216, Grade WCB 

Hex Head Cap Screws 
Chrome Facing 

(6" & 8") Steel 
Bonnet Cap (6" & 8") Malleable Iron 
Bearing Cap (10· -12") Malleable Iron 
Yokearm (10'-12") Carbon Steel 
Yokearm Nuts (10"-12") Steel 
Yokearm Studs (10"-12") Steel 

tQr Equal 

SPECIFICATIONS 

A-449 
A-47, Grade 32510 
A-4i. Grade 32510 
A-216. Grade WCB 
A-194. Grade 2H 
A-193, Grade 87 

• Flanged and Butt Welding End valves have dimensions 
conforming to ANSI B16.5, 816.10, B16.25, 816.34 and API 600 

• Flanged End valves can be furnished with ring joint flanges and 
have face-to-face dimensions as shown in 816.10-1973, Table 8 

ORDERING 
• These valves are normally carried in stock 
• Screwed-in Seat Rings are available on special order; 

however, material must be specified 

DIMENSIONS (Inches) 
Size 2 2'. ,2 3 4 5• 8 10 12 

0 .. " 7 71.-,2 8 9 10 11' i 13 14 
N 81.' 91,• 1n. 12 15 

~ 
16'2 18 W✓• .......... ,2 ,2 

A .......... 14!·, 15?, 18),. 22•. 31 39 47'.I 55\1 
V ... ' ...... 8 8 9 10 11 2 14 16 20 
D .......... 2.067 2.469 3.068 4.026 5.05 6.065 7.981 10.02 12.00 

'Old Style Design: Solid Wedge, Threaded Seat Rings, etc. 

WEIGHTS: See Materials and Engineering Data Catalog 

THE WM. POWELL COMPANY- SINCE 1846 4.7.38-4 
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E ED 8 

J. K. CHENG 
APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

C8noga Partl, Callfomia 

SPECIFICATION 

ULLAGE GAS ISOLATION VALVE 

FORM R 131-tM REV. 2·79 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. ~iations shall 

be approved in writing by Rocketdyne 

Engineering. 

( • - I MDI CATES CHANGE) 
4.7.38-5 

NUMBER 
SP42-118 

TYPE 
EQUIPMENT 

DATE 
4-17-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE 1 of 2 



'NUMBER 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

PIPE MATERALS: 

MATERIALS 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

SP42-118 

AMBIENT TEMPERATURE: 

ANSI RATING: 

FLOW CAPACITY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DESIGN FEATURES: 

FORM A 131~4-11 REV. 2·18 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahforn,a 

FSCM NO. 02802 

REVISION LETTER I 
---.---........ ---.....---.------1 PAGE 2 

UGIS-1 (COMPONENT SHALL BE TAG IDENTIFIED) 

GLOBE OR GATE, IN LINE 

6 INCH RF FLANGE 

ASTM Al06 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

HANDWHEEL 

GASEOUS H2, N2 & HYDROCARBONS@ 10 PSIG & 580°F 

140 PSIG@ 600°F 

16° TO 113°F 

150 LB. CLASS 

MINIMUM Cv = 380 

INTERNAL - ANSI CLASS II (0.5% OF RATED VALVE CAPACITY) 
EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST AND MILL SCALE), ANO PACKAGED WITH COVERED PORTS 
TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT 
AND STORAGE 

•VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE. 

•VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

• HANOWHEEL MUST BE KEPT BELOW 125°F. 

4.7.38-6 

-



-

-

-

4.7.45 

4. 7. 45. 1 

4.7.45.2 

4.7.45.3 

4.7.45.4 

4.7.45.5 

4.7.45.6 

4.7.45.7 

4.7.45.8 

4.7.45.9 

4.7.45.10 

Flash Tank Steam Isolation Valve 

Identification Description 
Tag Number 

V-VT-4-301 

Description 

Manufacturer 

Part Number 

Rockeydyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Flash Tank Steam lsolati9n Valve 

Rockwell Edward, Pittsburgh, Penn. 

6 inch, Fig. 318 Y 

SP42-080 

Body: Carbon Steel 

278 1 b. 

See Rockwell Edward maintenance manual V-380 (See paragraph 4.7.4. 11) 

Periodic Service 

See Rockwell Edward maintenance manual V-380 (See paragraph l1.7.4.11) 

Parts Li st 

See Rockwel 1 Edward maintenance manual V-380 (See paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward maintenance manual V-380 (.See paragraph 4.7.4.il) 

Maintenance Instructions 

See Rockwell Edward maintenance manual V-380 (See -paragraph 4.7.4. 11) 

Acceptance Tests 

None 

4.7.45-1 



PREPARED BY I 

J. W. LEWELLEN 
APPROVALS 

- -
<-~ ,I '/;i.s I s"' 
~~ ~~ ~ t'__L. I 

FSCM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

Canoga Park. Calllorn,a 

SPECIFICATION 

NUl'IBER 

SP42-080 
TYPE 

EQUIPMENT 

DATE 
3-19-80 

SUPERSEDES SPEC. DATED: 

1-24-80 

REVS LTR. jPAGE 1 of2 

----------~-----------------------------, 
TIT:.:: 

FORM R 131.;.t-1 REV 2-78 

THERMAL STORAGE FLASH TANK ISOLATION VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( rJ, - I NO I CATES CHANGE) 
4.7.45-2 

# 

-



- NUMBER 
SP42-080 

TAG NUMBER: 

TYPE: 

CONNECT IONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
-

FORM R 131-H-IS REV. 2-78 

Rockwell International Corporallon 
Rocketdyne Division 

·- . 

FSCM NO 02602 

I' R E V I S l 8 •; L E - T t I=' 1 

i--B-,~. ------------i c;.:;: 2 

TFWIS AND TFSIS (COMPONENTS SHALL BE TAG 
IDENTIFIED) 

GLOBE OR GATE (IN LINE) 

6 INCH BUTTWELD TO AS7M A106 GRADE B, 
SCHEDULE 40 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER/STEAM AT 165 PSIG MAXIMUM AND 650 F 
MAXIMUM 
16 TO 113 F 

300 LB 

Cv-400 MINIMUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE ( HJCLUDING 
- RUST AND MILL SCALE) AND SHALL BE PACKAGED WITH 

COVERED PORTS TO PREVENT CONTAMINATION DURING 
SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT 
REMOVAL FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT 
INSTALLATION OF 3-1/2 INCH THICK INSULATION 
AFTER ATTACHMENT TO LINE. 

3. HANDWHEEL MUST BE KEPT BELOW 125°F 

4.7.45•3 



-

-

4.7.47 

4.7.47.l 

4.7.47.2 

4.7.47.3 

4.7.47.4 

4.7.47.5 

4.7.47.6 

4.7.47.7 

4.7.47.8 

4.7.47,9 

4.7.47.10 

Condenser Steam Bleed Valve 

Identification Description 
Tag Number 

THSBLV-1 thru -4_ 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Condenser Steam Bleed Valve 

Rockwell Edward, Pittsburgh, Penn. 

1 inch Fig. 1048 TY 

SP42-083 (following) 

Body: Carbon Steel 

14 lb. 

See Rockwell Edward Manual V-376 (paragraph 4.7.4. 11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-376 (paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward Manual V-376 (paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward Manual V-376 (paragraph 4.7.4. 11) 

Acceptance Tests 

None 

4.7.47-1 



PREPARED BY ., 
T. L. HYDE 

APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

SPECIFICATION 

THERMAL STORAGE HEATER STEAM BLEED VALVE 

FOAM R 131-H 1 REV 2-78 

Th~ inter1t 6f this specification is to 

identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

( <h - I ND I CA TES CHA NG E ) 
4.7.47·2 

NUMBER 
SP42-083 

TYPE 
EQUIPMENT -~-----------4 ,_/ 

DATE 
5-6-80 

SUPERSEDES SPEC. DATED: 
1-24-80 

REV. LTR. 
A I PAGE 1 of 2 



- NUMBER 
SP42-083 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: - LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R 131-H-16 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calitorn,a 

FSCM NO. 02602 

REVISION LETTER 

A 
PAGE 2 

THSBLV-1, THSBLV-2, THSBLV-3, THSBLV-4, TRSIS-1, TRSIS-2, 
TTSIS-1, TTSIS-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 
r,LOBE ( IN LI"lE) 

1 INCH SOCKETWELD TO ASTM A106 GRADE B, SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM AT 1550 PSIG MAXIMUM AND 675 F MAXIMUM 

16 TO 113 F 

1500 LB 

Cv = 1 .4 MINIMUM 

INTERNAL - A~ISI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANOWHEEL MUST BE KEPT 'BEL01'1 125°F 

4.7.47-3 
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-

-

4.7.48 

4.7.48. 1 

4.7.48.2 

. 4. 7. 48. 3 

4.7.48.4 

4.7.48.5 

4.7.48.6 

4.7.48.7 

4.7.48.8 

4.7.48.9 

4. 7. 48. 10 

Desuperheater Manual Valve 

Identification Description 
Tag Number 

TDCDV 
TDSBV 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water/Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Desuperheater Condensate Drain Valve 
Steam Bypass Valve 

Rockwell Edward, Pittsburgh, Penn. 

1 inch Fig. 36224 (F22) T 

SP42-073 (fol lowing) 

Body: Chrome Moly 

14 1 b. 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts Li st 

See Rockwell Edward manual V-370 (paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward manual V-370 (paragraph 4.7.4. 11) 

Acceptance Tests 

None 

4.7.48-1 



-· ·~ ·-----------

--------------------·---------,------------... NUHBER 

TITLE 

I (JIIM 1 1 ' 

FSCM N()_ 02602 

Rockwell International Corporation 
Rocketd,·,i..: Division 

Canc.ga Park. C.ii,l,,rn,a 

SPECIFiCA TIOi1
~ 

DESUPERHEATER MANUAL VALVE 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MHe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

SP42-073 
TYPE -EQU I P~-=E_N_T ____ __, .J 

DATE 

Q-1n-P.n 
SUPERSEDES SPEC. DATED: 

o-2-P.n 
REV. LTR. 

r. 
I PAGE 1 of 2 

-·___./ 

.. -- ------- --------J
~-

, , I I . I 

4.7.48-2 



- SP42-073 

TAG NUMBER: 

TYPE: 

CONNECTIOflS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

I 

.~I •·1 ANSI RATING: 

CAPACiiY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

I, , : V , . 

1, . ,. ~ ,·,, ,l l., \ , t I•.·,., 1t ,_. c,r f· , ..... l, ... .,, 1 

I,., .. '.. 'I 

F~CIJ '-0. 02602 

f 
H t: V I .; I O tJ L E T T E R j 

, ·A-[B] "cT-CJ-Tl--,--1 PAwE 2 

--------------------------, 

TDCDV, TDSRV ,anrl Tf)CIS-1 (COMPONENTS SHALL BE TAG 
IDEN TI FI Ef:1 l 

1'.;LrJl3E ( IM LINE) 

' 
1 INCH SOCKETWELD TO ASTM A335 GRADE P22, 

I 
SCHEDULE 80 PIPE, 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDHHEEL 

~I.ATER OR STEAM ~T 1775 Psrr, MAXP1UM Arm 985 F MAXI~UM 

16T0113F 

1690 LB 

Cv = 6 MH! H~IJ~ 

INTERNAL - ANSI CLASS V 
EXTERtlAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINAMT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED HITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE HITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. 14ANDWHH I MUST BE KEPT BEL OH 125° F 

4.7.48-3 

I 
I 

I 
' 
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-

-

4.7.49 

4.7.49.1 

4.7.49.2 

4.7.49.3 

4.7.49.4 

4.7.49,5 

4.7.49.6 

4.7.49.7 

4.7.49.8 

4.7.49.9 

4.7.49.10 

Superheater Blanket Steam Isolation Valve 

Identification 
Tag Number 

TSSWIS-1 and -2 

Description 

Manufacturer 

Pa rt Nurnbe r 

Rocket dyne 
Specification No. 

Material 

Weight 

Presc~ibed Service 

Steam/ Water 

Vendot" 

Rockwe 11 Edward 

Special Cautions 

Description 

Superheater Blanket Steam Isolation 
Valve 

Rockwell Edward, Pittsburgh, Penn. 

1 1/2 inch Fig. 848 TY 

.SP42-084 (following) 

Body: Carbon Steel 

16· 1 bs. 

See Rockwell Edward service manual V-376 (See paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

See Rockwell Edward service manual V-376 (See paragraph 4.7.4. 11) 

Maintenance lnstr~ctions 

See Rockwell Edward service manual V-376 (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.49•1 



PREPARED BY ,qi NUMBER 

~ FSCM NO. 02602 SP42-084 
T. L. HYDE 

TYPE APPROVALS 
Rockwell International Corporation EQUIPMENT ~-;~":/S-0 

l Rocketdyne Division DAT!: 

~~ '-1,,\~. Canoga Park, California 5-6-80 

SUPERSEDES SPEC. DATED: 
~ 

SPECIFICATION 1-24-80 

1 PAGE 1 of 2 
REV. LTR. 

A 
TITLE 

STEAM GENERATOR BLANKET STEAM ISOLATION VALVE 

FORM R 13 1 -H 1 REV 7-78 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

( t/> - INDICATES CHANGE' 
4.7.49-2 

-



NUMBER 

SP42-084 

0 TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

0 LINE FLUID: 

AMBIENT TEMPERATURE: 

- ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131.fof-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REVISION LETTER 

A PAGE 2 

TSSWIS-\ TSSWIS-2, TFWIS-3 (COMPONENTS SHALL BE TAr, 
IDENTIFIED) 

GLOBE (IN LINE) 

1 1/2 INCH SOCKET WELD TO ASTM A106 GRADE B, SCHEDULE 
80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM: AT 450 PSIG MAX. AND 580° F MAX. 
WATER: AT 165 PSIG MAX. ANO 650° F MAX. 

16T0113F 

600 LB 

Cv = 28 MIN !MUM 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE ~EPT RELOW 125°F 

4.7.49-3 



-

-

4.7.50 

4.7.50.1 

4.7.50.2 

4.7.50.3 

4.7,50.4 

4,7,50.5 

4.7,50.6 

4.7.50.7 

4.7.50.8 

4.7.50.9 

4. 7. 50. 10 

Desuperheater Water Isolation Valve 

Identification Description 
Tag Nu'"llber 

T0WIS 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Desuperheater Water Isolation Valve 

Rockwell Edward, Pittsburgh, Penn 

1 1/2 inch, Fig. 1048 TY 

SP42-079 (following) 

Body: Carbon Steel 

17 lb. 

See Rockwell Edward Manual V-376 (par.agraph 4.7.4.11) 

Periodic Service 

None 

Parts Li st . 
See Rockwell Edward Manual V-376 (paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward Manual V-376 (paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward Manual V-376 (paragraph 4,7,4,11) 

Acceptance Tests 

None 

4.7.50-1 



PREPARED BY 

T. L. HYDE 
APPROVALS 

. 

' 
FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

✓-~ /JI.JI. z.-1/J-✓ ,t) 

Canoga Park, California 

SPECIFICATION 

TITLE 
THERMAL STORAGE WATER ISOLATION VALVE 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

(tb- INDICATES CHANGE' 
4.7.50-2 

NUMBER 

SP42-079 
TYPE 

EQUIPMENT 

DATE 
1-24-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. 
PAGE 1 of2 

-



- !NUMBER 
SP42-079 

TAG NUMBER: 

TYPE: 

CONNECT! ONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: _, CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131~-15 REV. 2-78 

Rockwell International Corporation 
Aocketdyne Division 

FSCM NO. 02602 

REVISION LETTER I 
.,..._......,......----,,--,-----.--,.........--.--..--- PAGE 2 

TDWIS (COMPONENT SHALL BE TAG IDENTIFIED) 

GLOBE ( IN LINE) 

l 1/2 INCH SOCKETWELD TO ASTM Al06 GRADE B SCHEDULE 160 
PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER AT 2185 PSIG MAXIMUM AND 600 F MAXIMUM 

16 TO 113 F 

1500 LB 

Cv = 16.7 MINIMUM 

INTERNAL - AMSI CLASS V 
EXTERNAL - NO VISIBLE L~AKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED HITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT BELOW l 25°F 

4.7.50-3 



-

-

-

4.7,51 

4. 7. 51 . 1 

4. 7. 51. 2 

4.7.51.3 

4. 7. 51. 4 

4.7.51.5~ 

4.7.51.6 

4.7.51.7 

4.7.51.8 

4.7.51.9 

4.7.51.10 

Flash Tank Water Drain Valve 

Identification 
Tag Number 

Description 

TFWDV Flash Tank.Water Drain Valve 

Description 

Manufacturer Valtek, Springville, Utah 

Part Number Mark one body, mark one actuator 

Rocket dyne 
Specification No . SP42-074 (following) 

. Materi a 1 

Weight . 

Prescribed Service 

Water 

Vendor 

Wa 1 tek 

Special Cautions 

Body: Carbon- Steel 

50 lb. 

See Valtek maintenance bulletin No. l 

Periodic Service 

None 

Parts Li st 

See Parts List (following) 

Special Tools 

None 

Maintenance Instructions 

See Valtek maintenance bulletin No. 1 

Acceptance Tests 

None 

4.7.51-1 

(See paragraph 4.7.4.11) 

(See paragraph 4.7.4.11) 



() 

VALTEK PARTS LIST ~EVISION NO. 
SEP 2b, 1980, SLSGAlL 

SERIAL NO. V1CH97•00l TAG NO. 'Tl=WDV, 'TUl=i)V -

ITEM 

1.• MARK I BODY SU8•A~SEMBLY 
bOO# 2.00" SPUO o.56" STEM DIA. 
STD SEAL, FLOW OVER 

DESCRIPTION 
UNIT 
QTY. PAIH NU. 

UIIJ!T 
PRICE 

-----------------------------------------------------------------~---------l BODY, 1", 150/&00#••••••••••••••••••• 
12 YOKE HALF•RlNG, 2.25 X 1.75, 0.25 THI 
20 SEAT RING, 1", CV 12••••••••••••••••• 
30 SEAT WETAINER, 1", bOO#•••••••••••••• 
40 BONNET, 1", 2.00• SPUD••••••••••••••• 
50 PLUG, 1", LIN•••••••••••••••••••••••• 
55 SfAT GASKET, SPIRAL, l.bq X 1.31 ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 SONNET FLANGE, l", 150/600#•••••••••• 
7& HALF•CLAMP, YOKE, 2.00" SPUU••••••••• 
80 GLAND FLANbE, o.5&" STEM, 2.00" s~uo. 
82 GUIDE LINER, 0.5&" STEM, GRAFOIL ••••• 
83 GUIDE RETAINER, 0.5&" STEM, GRAFOIL •• 
8& GUIDE LINER, 0.56" STEM, GRAFOIL ••••• 
d7 GUIOE RETAINER,· 0.5&" STEM, GRAFOIL •• 
88 PACKING SET, STD SQUARE, 0.5&" STEM •• 
93 PKG SPR, 0.56" STEM, 1.00 L•••••••••• 
94 PKG SPR, o.5&" STEM, o.50 L•••••••••• 

105 SCREW, DRIVE, *4••••••••••••••••••••• 
107 YOKE ijQLT, 5/1&"•18, 1.50 L•••••••••• 
108 BONNET FLANGE SOLT, 5/8"•11, 2.00 L •• 
l-09 PACKING BOX SOLT, GLAND FLANGE, 2.00" 
117 PACKING BOX NUT, 3/8"•1& ••••••••••••• 
118 YOKE LOCKNUT, 5/1&"•18 ••••••••••••••• 
12& PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.7.51-2 

l ••• 004230.001.041 
2 ••• 001047.029.002 
1 ••• 001138.150.00~ ** 
1 ••• 001139.150.000 
l ••• 002119.029.041 
1 ••• 002129.150.000 ** 
1 ••• 001224.832.000 ** 
1 ••• 001228.832.000 ** 
1 ••• 001131.018.041 
2 ••• 001133.150.000 
1 ••• OOd454.150.000 
1 ••• 007~03.842.000 ** 
1 ••• 007a42.1so.ooo 
1 ••• 007&03.842.000 ** 
1 ••• oo7a42.1so.ooo 
1 ••• 024238.929.000 ** 
1 ••• 020910.150.000 
1 ••• 003544.150.000 
2 ••• 00751&.012.002 
2 ••• 00111&.010.002 
4 ••• 002455.015.002 
2 ••• 001119.009.002 
2 ••• 001155.013.002 
2 ••• 003833.013.0~2 
1 ••• 002442.153.000 

T 13 A 



-

-

-

REVISION NO. VALTEK PA~TS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19197-001 

MANUAL SERIES H-A MANUAL ACTUATOR 
2.00" SPuD .75" ST~OKE 
AIR-TO-OPEN 

DESCRIPTION 
UNIT 
QTY. 1-'ART NU. 

UNIT 
PR!CI: 

---------------------------------------------------------------------------201 YOKE, MANUAL, 2.00" SPUD••••••••••••• 
213 STROKE PLATt, 3/4" STROKE•••••••••••• 
235 BULT, 511&•-18, 1.so L ••••••••••••••• 
247 BELLOWS, STEM, MANUAL HA••••••••••••• 
249 CLAMP, STEM, 25 SQ. INCH••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
25& RETAINING RINb, MANUAL HA•••••••••••• 
333 SCREW, PAN HEAD, #4-40••••••••••••••• 
345 STEM CLAMP LOCKNUT, 5/lb"-1~••••••••• 
370 KEY, HANOWHEEL••••••••••••••••••••••• 
375 BEA~ING•••••••••••••••••••••••••••••• 
378 GASKET, CUVEij PLATE, MANUAL HA••••••• 
380 hANUWHEEL STEM, MANUAL HA, 1/2"•20 ••• 
389 COVER PLATE, MANUAL HA••••••••••••••• 
390 FITTING, GREASE, 3/lb"••••••••••••••• 
391 HANOWHt~L NUT, MANUAL HA••••••••••••• 
393 HANOWHEEL, q• DIA, MANUAL HA••••••••• 
401 SCREw, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, URIVE, #4••••••••••••••••••••• 

** RECOMMENDED SPARE PART 

4.7.51·3 

1 ••• 018470.300.040 
1 ••• 0011s&.&03.ooo 
1 ••• 00111&.010.002 
1 ••• 008068.&~2.000 
1 ••• 008534.150.000 
1 ••• 002223.153.000 
1 ••• 002438.153.000 
l ••• 001754.008.001 
4 ••• 001118.012.002 
1 ••• 003833.013.002 
1 ••• OOlb88.02q.002 
1 ••• 00174&.431.000 
1 ••• 02579&.652.000 
l ••• 001751.159.000 
1 ••• 001753~029.040 
1 ••• 0191&1.9~9.000 
l ••• 008087.40l.Ov0 
l ••• 001744.b00.008 
2 ••• 00111a.012.002 
4 ••• 00751&.012.002 

** 5.1• 

** T t, A 
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PREPARED BY M 
~· 

T. L. HYDE .:1 ~~- FSCM NO. 02602 

APPROVALS 
£~ .Qrva~ Rockwell International Corporation 

~ ~~....,t. ._ l Rocket~yne Division 

lfil A .. 
- . -

TITLE 

-.1q!Jt '\ Canoga Park, California 

SPECIFICATION 

MANUAL DRAIN VALVE 

The intent of this specification is to 
identify mandatory requirements for one 
or lll)re element of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

FORM R 131-1-1-1 REV 2-78 ( </, - INDICATES CHANGE) 
4.7.51-4 

NUMBER 
SP42-074 

TYPE -EQUIPMENT _ __,, 

DATE 
s-s.:.ao 

SUPERSEDES S P E C • DAT ED : 
1-11-80 

REV. L TR. 
PAGE I of 2 A 



NUMBER 

SP42-074 

0 TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

- ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 131~-15 REV. 2-78 

Rockwell International Corporation 
Aocketdyne Division 

Canoga Pa,- Cal,lorn,a 

FSCM NO. 02802 

REVISION LETTER 

A 
PAGE 2 

TFWDV (COMPONENT SHALL BE TAG IDENTIFIED) 

GLOBE (IN LINE) 

1 INCH SOCKETWELD TO ASTM Al06 GRADE B, SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER AT 165 PSIG MAXIMUM AND 360 F MAXIMUM OR 
OIL (CALORIA HT43) AT 115 PSIG MAXIMUM AND 6Q0°F MAXIMUM 
16 TO 113 F 

150 LB 

Cv = FULL PORT 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT BELOW 125°F 

4.7.51-5 



-

4.7.52 

4.7.52.1 

4.7.52.2 

4.7,52.3 

4.7.52.4 

4.7.52.5 

4.7.52.6 

4.7.52.7 

4.7.52.8 

4.7.52.9 

Condensate Vent/Drain Valve 

Identification Description 
Tag Number 

TCVV-2 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water/Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Condensate Vent/Drain Valve 

Rockwell Edward, Pittsburgh, Penn. 

3/4 inch, Fig. 848 TY 

SP42-113 (following) 

Body: Carbon Steel 

5.5 lb, 

See Rockwell Edward service manual V376 (See paragraph 4.7.4,11) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

See Rockwell Edward service manual V376 (See paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward service manual v376 (See paragraph 4.7.4.11) 

4.7,52. 10 Acceptance Tests 

None 

· 4.7.52-1 



PREPARED BY ,\1 1 

J. K. Cheng 1.~ FSCM NO. 02tl02 

NUMBER 
SP42-113 

TYPE 
Equipment -Rockwell International Corporation 

Rocketdyne Division ----------- -._/ 

TITLE 

CMoga Partl, Califomia 

SPECIFICATION 

MEDIUM PRESSURE THERMAL CONDENSATE VENT/DRAIN VALVE 

The Intent of this specification is to 

Identify mandatory requirements for one 

or more elements of a 10 MWe Solar PIiot 

Plant. This speclflc:atlon supersedes 

prior specifications. Deviations shall 

be approved In writing by Rocketdyne 
Engineering. 

~ A 131-fM REY. 2·'11 ( ff> - INDICATES CHANGE) 
4.7.52-2 ---------------·--- ------ - .,..,, .. 

DATE 
4-16-80 

SUPERSEDES SPEC. DATED: 
~2]-_80 

REV. LTR. 
a 

I PAGE 1 of 2 



-

-

NUMBER 
SP'42-113 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

Pl1'E MATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 
AMBIEiff TEMPERATURE: 
ANSI RATING: 

FLOW CAPACllY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DES I GN FEATURES: 

FORM R 13HM5 REV. 2-71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahlorn,a 

FSCM NO. 02III02 

~----..---.---,.---.---,--.---1 PAGE 
A 

REVISION LETTER 

2 

TCVV-2 (COMPONENT SHALL BE TAG IDENTIFIED) 

OPTIONAL (EXCEPT GATE VALVE NOT PERMISSIBLE) 

3/'4 INCH SOCKE'TWELD 

ASTH.Al06 GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HAN~HEEL 

WATER & STEAM 

580 PSIG@ 540°F 
16° TO 1l 3°F 
600 LB. CLASS 

HINIHUH C • 6 
V 

INTERNAL - BUBBLE TIGHT 
EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST AND HILL SCALE), AND PACKAGED TO PREVENT 
CONTAMINATION OR DAMAGE DURING SHIPMENT AND STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE 

eVALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
2 INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

•AANDWHEEL MUST BE KEPT BELOW 125°F 

4.7.52-3 



-

-

4.7.53 

4. 7. 53. 1 

4.7.53,2 

4,7,53.3 

4.7.53,4 

4.7.53.5 

4,7,53,6 

4.7.53,7 

4.7.53,8 

4.7.53.9 

4,7,53,10 

Condensate Vent/Drain Valve 

Identification 
Tag Numb.:: r 

TCVV-3 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water/Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

0 & M V-376 

Periodic Service 

None 

Parts List 

None 

Special Tools 

0 & M V-376 

Description 

Condensate Vent/Drain Valve 

Rockwell Edward, Pittsburgh, Penn 

3/4 inch, Fig. 1048 TY 

SP42-114 (following) 

Body: Carbon Steel 

5.5 lb. 

Maintenance Instructions 

0 & M V-376 

Acceptance Tests 

None 

4.7.53-1 



J. 

TITLE 

PREPARED 

FSCM NO. 02802 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

HIGH PRESSURE THERMAL CONDENSATE VENT/DRAIN VALVE 

The intent of this speelfieation is to 
Identify mandatory requirements for one 
or more elements of a 10 PIie Solar Pilot 
Plant. This speelfleation supersedes 
prior speeifleations. Deviations shall 
be approved In writing by Roeketdyne 
Engineering • 

NUMBER 
SP42-114 

TYPE 
Equipment 

DATE 

SUPERSEDES SPEC. DATED: 
2-21-80 

REV. LTR. PAGE 1 of 2 

-

----

........._I ____ _____..r 
FORM A 13UM AEV.2-18 ( ff, - INDICATES CHANGE) 

4.7.53-2 



-· 

-

NUMBER 

Aoclcwell lntematlonal Corporation 
Aocketdyne Division 

Canoga Park. Cahtorn,a 

FSCM NO. 02802 

REVISION LETTER 
SP 42-114 A PAGE 2 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIHUH ALLOWABLE 
WORKING PRESSURE 
AND TEHPERATURE: 

AAB I ENT TEHPERATURE: 

ANS I RATING: 

FLOW CAPACITY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DESIGN FEATURES: 

FORM R 131-H-15 REV. 2-71 

TCVV-3 (COMPONENT SHALL BE TAG IDENTIFIED) 

OPTIONAL (EXCEPT GATE VALVE NOT PERMISSIBLE) 

3/4 INCH SOCK£TWELD 

ASTH Al 061iRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

WATER & STEAi-i 

1550 PSIG@ 675°F 

16° TO 113°F 

1500 LB. CLASS 

HINIMUH C • 6 
V 

INTERNAL - BUBBLE TIGHT 
EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST AND HILL SCALE), AND PACKAGED TO PREVENT 
CONTAMINATION OR DAMAGE DURING SHIPMENT AND STORAGE 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
2¼ INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

eHANDWHEEL HUST BE KEPT BELOW 125°F. 

4.7.53-3 



-

-

-

4.7.54 

4. 7. 54. 1 

4.7.54.2 

4.7.54.3 

4.7.54.4 

4.7.54.5 

4.7.54.6 

4.7.54.7 

4.7.54.8 

4.7.54.9 

4.7.54.10 

Condensate Drain Valve 

Identification 
Tag Number 

TCDV 

Description 

Manufacturer 

Pa r t N Lim be r 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam/Water 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Condensate Drain Valve 

Rockwell Edward, Pittsburgh, Penn 

3/4 inch, Fig. 36224 (F22) T 

SP42-115 (following) 

Body: Chrome Moly 

13 1 b. 

See Rockwell Edward Manual V-370 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-370 (paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.54-1 



PREPARED 

J. FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Cal,forr:,a 

SPEC I FICA TIOt~ 

NUMBER 
SP42-115 

TYPE 
Equ I pment 

DAT' 
6-2-80 

SUPERSEDES SPE:-. c,:-rc-
4-16-80 

---, - -------
REV. LTR. !p!:,; 1 ,, 

2 
1--------------'-----------------------·--B~-_ _l __ - -

TITLE 
THERMAL CONDENSATE DRAIN VALVE 

~------------------------------·---· 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 

Identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( tf, - INDICATES CHANGE) 
4.7.54-2 

-



-
0 

0 

0 

-l 

NUMBER 

SP42-115 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

AMBIENT TEMPERATURE: 

ANS I RAT I NG : 

FLOW CAPAC I TY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DESIGN FEATURES: 

FORM R 131 -H·15 REV. 2 78 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 0260~ 

Rc:VISION LETTER 
1--~-~--.-~--.------.---r-----1 P AG: 

A B I ! 2 

TCDV, TOCIS-2, TOCIS-3 (Components shall be tag 
identified) 
'1lob~ (in line) 

3/4 INCH SOCKETWELD 

ASTM A335 GRADE P22, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM OR WATER 

1775 PSIG@ 985°F 

16° TO 113°F 

per ANSI B16.34 (1977) 

HIN IHUH C • 6 
I/ 

INTERNAL - BUBBLE TIGHT 
EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST AND HILL SCALE), AND PACKAGED TO PREVENT 
CONTAMINATION OR DAMAGE DURING SHIPMENT AND STORAGE 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
3½ INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

• HANDWHEEL MUST BE KEPT BELOW 125°F. 

4.7.54-3 

7 



-

-

-

4.7.55 

4.7.55.1 

4.7.55.2 

4.7.55.3 

4.7.55.4 

4.7.55-5 

4.7.55.6 

4.7.55-7 

4.7.55.8 

4.7.55.9 

4.7.55.10 

Qi l Vent/Drain Valve 

Identification 
Tag Number 

TOVV 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Oi 1 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Oil Vent/Drain Valve 

Rockwell Edward, Pittsburgh, Penn. 

3/4 inch, Fig. 848 TY 

SP42-116 (following) 

Body: Carbon Steel 

5. 5 1 b. 

See Rockwell Edward service manual V376 (See paragraph 4.7.4.11) 

Periodic Service 

None 

Parts Li st 

None 

Special Tools 

See Rockwell Edward service manual V376 (See paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward service manual V376 (See paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.55-1 



PREPARED IY 

J. K. Cheng 

TITLE 

FSCM NO. 02802 

AGS=kwell International Corporation 
Aocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

THERMAL OIL VENT/DRAIN VALVE 

The Intent of this specification Is to 

Identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved In writing by Rocketdyne 

Engineering. 

NUMBER 
SP42-116 

TYPE 
Equipment -_D_A_T_E ________ .,. . __ _/ 

4-16-80 
SUPERSEDES SPEC. DATED: 

:.2-21-80 

REV. LTR. 
A 

PAGE 1 of 2 

I~ ______ ____.r• 
FORM A 13HM REV. 2·79 (. - INDICATES CHANGE) 

4.7.55-2 



-

... 

• 

NUMBER 

SP42-116 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

PIPE MATERIALS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

AMBIENT TEMPERATURE: 

ANS I RATING: 

FLOW CAPACITY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DESIGN FEATURES: 

FORM A 131+1-15 REV. 2·78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calitcrn,a 

FSCM NO. 02802 

REVISION LETTER 
L-----------.,---...----1 PAGE 2 
A 

TOVV (COMPONENT SHALL BE TAG IDENTIFIED) 

OPTIONAL (EXCEPT GATE VALVE NOT PERMISSIBLE) 

3/4 INCH SOCKETWELD 

ASTM AI06GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

OIL (CALORIA HT 43, DENSITY• 40.3 LB @ 6oo•F) 
CLIFT 

115 PS I G @ 600° F 

16° TO I 13°F 

600 LB. CLASS 

MINIMUM C • 6 
V 

INTERNAL - BUBBLE TIGHT 
EXTERNAL - NO VISIBLE LEAKAGE 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
RUST ANO HILL SCALE), AHO PACKAGED TO PREVENT 
CONTAMINATION OR DAMGE DURING SH IPHENT AND STORAGE 

• VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROH THE 
LINE 

•VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
2 INCH THICK INSULATION AFTER ATTACHMENT TO LINE 

e HANDWHEEL HUST BE KEPT BELOW 12S°F 

4.7.55-3 



-

4.7.56 

4.7.56.1 

4.7.56.2 

4.7.56.3 

4.7.56.4 

4.7.56.5 

4.7.56.6 

4.7.56.7 

4.7.56.8 

4.7.56.9 

4.7,56.10 

Surge Tan~ Stearn Sup_ply Valve 

Identification Description 
Tag Nu,1ber 

THSBV-1 & -2 · 
THSVV-1 & -2 
GIS 
TLSDV 

Description 

Manufacturer 

Pa rt Nurnbe r 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Stearn 

Vendor 

Circle Seal 

Special Cautions 

None 

Periodic Service 

None 

Parts List . 

Surge Tank Stearn Supply Valve 
Surge Tank Stearn Supply Valve 
Gage Isolation Valve 
Bootleg Level Sw. Drain Valve 

Circle Seal, Anaheim, Ca. 

HN491-029 

SP42-055 

See Circle Seal Parts List HN491-029 (following) 

4 lb. 

See mfg. parts list HN491-029 (following) 

Special Tools 

None 

Maintenance Instructions 

None 

Acceptance Tests 

None 

4.7.56·1 
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Thia ckawin9 for refwenc:e only. Articl• delc:.ribed herein are either patented or propri•tary or directly rel•ted IO a,-lic:I• which ,, ,etentad or proprietary. Partial copying or reproduction of this article ii prohit.i&ec ·· 

LTR C.O. REVISIONS DATE BY IC.H~ LTR c.o. REVISIONS 
A ITEM 11e. Wl'\S ozo2c., -001-T 'I /1. / r,. \ 5-004-7 ITE"""'~ WA'S. 01004-ooo-~4- RPB ·I , • • i . \ ~. 

ifllM•1 WAS OiOOI -ooo-1:A I 

ITEM QTY REOD PER DASH NO. w 
PART NUMBER N DESCRIPTION NO. 

u, 

l l 01028-402-Fn A HODY 
2 l 02026-012.-T A STEM 
3 1 07004-005-F"'2.'2 A BONNET 4 l 010UJ-UUl-TI ,\ RLTATNTN<, RTNC 
5 . ) 03007-001-J.22 A PACKINC J.C. 187-I 6 1 03002-003-T A FOLi.Oh/ER 
7 1 03001-UUU-T A NUT 
8 1 05001-003-S4 A HANOLE 
9 2 06023-003-R4 A ROLL PIN 10 1 09008-000-Al A CAUTION TAG 

11 l 09007-000-Al A TAC 

NOTES: 
lfPPROVED 

APPROVED 

!APPROVED 

!APPROVED 

' \ 
~HECKED 

bRA' ePf3 1#-J.Jo - - -- - ·-

DATE BY CHK 

HN4 9 \-0'2.. 9 

PARTS LIST 

MATERIAL FINISH 

F22 CIIRM. M0LY 
303 S. STI.. 
F2~ CHAM. MOL"Y' 
Hll :-,, :->iL, 

ASBESTOS/INC. WIRE 
18-8 S. STL. 
1a-e s. sTL. 
C 12 l 5 C. STL. ZINC PLATED 
410 S. STL. HARDENED 
ALUMI.NUM 

ALUMINUM 
,. 

.: t, -· 
'' -~ .. ; .tr-,._';:. 

- .... rJtllJ,,. ,..,,,. ..... ..... 
. < 

~ ~~~.8~t~!P'e~~~ I~, 
ITLE 

HEX PRODUCTS 
NEEDLE VALVE ASSEMBLY 

PARTS LIST NO. 

H N49 I -0'2.'1 
ISIZE A lcoDE 91816 IStiEE, _ OF I 
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TITLE 

PREPARED BY 
FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

C.noga Park, Califomia 

SPECIFICATION 

GAGE ISOLATION VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering . 

NUMBER 

SP42- 55 
TYPE 

E UIPMENT 
DATE 

4-4--80 
~--- -------1 

SUPERSEDES SPEC. DATED: 
9-15-80 -------.. 

REV. LTR. p f 
C AGE 1 o. 2 

-

.___,_I ____________ r 
FORM R 131~-1 REV, 2-71 ( t/, - INDICATES CHANGE) 

4.7.56-4 



-

NUMBER 

SP42-055 

TAG NUMBER: 

TYPE: 

0 i CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM R tU•MI REV.2•71 

Rockwell International Corporation 
Rockeldyne Division 

C.noga Park. Cahlorn,a 

FSCM NO. 02802 

REVISION LETTER 

B C 
PAGE 2 

GIS, THSBV-1, THSBV-2. THSVV-1, THSVV-2, TLSDV 
(COMPONENTS SHALL BE TAG IDENTIFIED) 

OPTIONAL 

1/2 INCH, BUTT WELD TO ASTM A335 GRADE P.22 AND Al06 
GRADE B, SCHEDULE 80 PIPE. 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM OR OIL (EXXQrl CALORIA HT43) AT 2185 PSIG AND 

960 F MAXIMUM 
16 TO 113 F 

ANSI INTERMEnIATE RATIMG OF 2185 PSIG @ 960°F 

0.1 INCH DIAMETER (OR EQUIVALENT) MINIMUM FLOW PATH 

INTERNAL - 10 CC/MINUTE MAXIMUM 

EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 

FROM THE LINE. 

2. THE VALW. SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT 

TO LINE. 

4.7.56-5 



4.7.57 - 4.7,57,1 

4.7.57,2 

4.7,57,3 

- 4.7.57.4 

4.7,57,5 

4.7,57,6 

4.7,57,7 

4.7.57.8 

4.7.57,9 

4.7.57.10 

-

Steam Isolation Valve 

Identification 
Tag Number 

TRSIS-1 & -2 
TTSIS-1 & -2 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Surge Tank Steam Isolation Valve 
Steam Trap Steam Isolation Valve 

Rockwell Edward, Pittsburgh, Penn. 

1 inch, Fig. 1048 TY 

SP42-083 (following) 

Body: Carbon Steel 

8 lb. 

See Rockwell Edward manual V-376 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward manual V-376 (paragraph 4.7.4.ll) 

Special Tools 

See Rockwell Edward manual V-376 (paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward manual V-376 {paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.57-1 



PREPARED BY ,/ 

T. L. HYDE ~\' FSCM NO. 02602 

APPROVAL..S 

TITLE 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

SPECIFICATION 

THERMAL STORAGE HEATER STEAM BLEED VALVE 

FORM R 131-1-H REV 2-78 

Th~ intent 6f this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering. 

( d, - INDICATES CHANGE) 
4.7.57•2 

NUMBER 

SP42-083 
TYPE 

EQUIPMENT -~-----------t ·._/ 
DATE 

5-6-80 
SUPERSEDES SPEC. DATED: 

1-24-80 
REV. LTR. 

A I PAGE I of 2 



NUMBER - SP42-083 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

- LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-
FORM R 13HM5 REV. 2•78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Par• Cal.forn,a 

FSCM NO. 02802 

REVISION LETTER 

A PAGE 2 

THSBLV-1, THSBLV-2, THSBLV-3, THSBLV-4, TRSIS-1, TRSIS-2, 
TTSIS-1, TTSIS-2 (COMPONENTS SH.I\LL BE TAG IDENTIFIED) 
r,LOBE (IN LINE) 

1 INCH SOCKETWELD TO ASTM A106 GRADE B, SCHEDULE 80 PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM AT 1550 PSIG MAXIMUM AND 675 F MAXIMUM 

16T0113F 

1500 LB 

Cv ~ 1 .4 MINIMUM 

INTERNAL - A~ISI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO 
LINE. 

3. HANDWHEEL MUST BE KEPT 'BELO"' l 25°F 

4.7.57-3 



-

-

-

4.7.59 

4. 7. 59, 1 

4.7,59.2 

4.7.59.3 

4.7,59,4 

4.7.59.5 

4.7.5J.6 

4.7.59.7 

4.7.59.8 

4.7.59.9 

4.7.59.10 

Moisture Trap Separator Water Vent Valve 

Identification 
Tag Number 

RTWVV-04 thru -21 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Materi a 1 

Weight 

Prescribed Service 

Steam 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Description 

Moisture Trap Separator Water 
Vent Valve 

Rockwell Edward, Pittsburgh, Penn. 

1/2 inch. Fig. 66128 (F22) T 

SP42-015 (following) 

Body: Chrome Moly 

13 1 b. 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.59-1 



PREPARED BY 

J. W. Lewellen 
APPROVALS 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

NUMBER 
SP42-0l S 

TYPE 
EQUIPMENT 

DATE 
11-29-79 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE 1 of 

SEPARATOR WATER MANUAL VENT VALVE 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This s~cification supersedes prior 
specifications. ·Deviations shall be approved 
in writing by Rocketdyne Engineering. 

-, ___ ,,/ 

'•,~·-

I~ ____________ r• 
FORM R 13HM REV. 2-11 C•- INDICATES CHANGE) 

4.7.59-2 ---------~------~---------··--" 



- SP42-015 

tAG.:r:tUl!fBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANSI RATING: -i CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

-

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

FSCII NO. 02I02 

REVISION LETTER I t--.....----.--.----.----.--.....-........-~ PAGE 2 

RTWVV-04 THRU RTWVV-21 (COMPONENTS SHALL BE TAG IDENTIFIED 

GLOBE 

1/2 INCH BUTT WELD TO ASTM A335 GRADE P22, SCHEDULE 80 
PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

STEAM AT 1790 PSIA MAXIMUM AND 1050 F MAXIMUM 

16 TO 113 F 

2500 LB 

Cv = 1.0 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING R~ST AND 
MILL SCALE) AND SHALt BE PACKAGED WITH COVERED PMTS TO 
PREVENT CONTAMINATION OORING SHIPMENT AND STORAGE. 

1. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT 
TO LINE. 

4.7.59·3 



-

-

-

4.7.60 

4. 7. 60. 1 

4.7.60.2 

4.7.60.3 

4.7.60.4 

4.7.60.5 

4.7.60.6 

4.7.60.7 

4.7.60.8 

4.7.60.9 

4.7.60.10 

Identification 
Tag Nu:-:,be r 

RNMV 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Servici 

GN2 

Vendo;-

Rockwe 11 Edward 

Special Cautions 

Description 

Nitrogen Main Valve 

Rockwell Edward, Pittsburgh, Penn. 

1 inch, Fig. 36120 RT 

SP42-053 (following) 

Body: Carbon Steel 

15 lb. 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Special Tools 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward manual V-370 (paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.60-1 



Tl TLE 

F' >f c~ H 1 1' , I ' '· V / ·· 
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Corporaticn 
i .. ion 
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i(.)1·~ 

MANUAL NITROGEN MAIN VALVE 

ation is to 

ents for one 
The intent of this specific 

identify mandatory requirem 

or more elements of a .10 M\./ e Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

I ,/ 11 I• ·, I • , , ' ·. •;r; I ) 

4.7.60-2 

-NUMBER 
SP42-053 

TYPE 
EQUIPMENT -

DATE 

9-16-80 
SUPERSE::>ES SPEC. DATED: 

1-4-80 

REV. AL T~j PAGE I of 



-

-

hLt.r ,LH I,,!,.__. _,(1 ...... 1, -I c~,pu(..JllVn 
fi. r , . ._tcl:,nce l,,.i~ron 

p ' r f< , ~'~'I_!_:<~;~ _L _E T,---T_e: R------,---11 PAGE 
2 L SE42_-Q?~----A~·,_: \ I _ 

-----------------~ 

TAG NUMBER: RNMV (COMPONENT SHALL BE TAG IDENTIFIED) 

0 TYP::: 
I 

(;L ()RE 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLU ID: 

AMBIENT TEMPERATURE: 

MlSI RATlNG: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

1 INCH NPT FEMALE 

COMPATIBLE WITH LINE FLUID 

HANmJHEEL 

GASEOUS NITROGEN AT 1500 PSIG MAXIMUM ANO 113 F MAXIMUM 

16 TO 113 F 

1690 LB 

Cv = 3 MIN P·1UM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 
AND MILL Sr ALE) AND SHALL BE P.A.CKAGED It/ITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

I 
________ __j 

4.7.60-3 



-

-

4. 7. 61 

4.7.61.1 

4.7.61.2 

4.?.61.3 

4.?.61.4 

4. 7. 61. 5 

4.?.61.6 

4.7.61.7 

4. 7. 61. 8 

4.?.61.9 

4.7.61.10 

Downcomer Manifold Nitrogen Isolation Valve 

Identification 
Tag Nu:-nbe r 

RMNIS 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Vendor 

Rockwe l l Edward 

Special Cautions 

Description 

Downcomer Manifold Nitrogen Isolation 
Valve 

Rockwell Edward, P_ittsburgh, Penn. 

1 inch. Fig. 66128 (F22) T 

SP42-016 (following) 

Body: Chrome Maly 

16 1 b. 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Periodic Service 

None 

Parts List 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Special Tools 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Maintenance Instructions 

See Rockwell Edward Manual V-370 (paragraph 4.7.4. 11) 

Acceptance Tests 

None 

4.7.61-1 



---------------------------------------
;.. 

TITLE 

PREPARED BY l'\ ,I\ 

J. W. Lewelle~~ FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

SPECIFICATION 

MANUALLY OPERATED ISOLATION VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

NUMBER 
SP42-0l6 

TYPE . Equipment 

DATE 
7-11-80 

SUPERSEDES SPEC. DATED: 
5-6-89 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes prior 

specifications.Deviations shall be approved 

in writing by Rocketdyne Engineering. 

FORM A 131~-1 REV. 2·71 (t/>- INDICATES CHANGE) 
4.7.61-2 

------·•-··· -~ 

-

-

-



-

-

-

NUMBER 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: -

ACTUATOR: 

LINE FLUID: 

SP42-0l 6 

AMEIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE; 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

FORM A 13HMi REV. 2-79 

Rockwell International Co,poration 
Rocketdyne Division 

Canoga Park. Callto,n,a 

FSCM NO. 02802 

REVISION LETTER 
-A--B---,-C...._---,-......... ---.---- PAGE 2 

RMNIS 

GLOBE 

(COMPONENT SHALL EE TAG IDENTIFIED) 

1 INCH BUTT WELD TO ASTM A335 GRADE P22, SCHEDULE 80 

PIPE 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

GN 2 

16 TO 113 F 

2500 LB 

Cv = 8 MINIMUM 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE {INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

Pfl~TS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

l. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL 

FROM THE LINE. 

2. THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 3 1/2 INCH THICK INSULATION AFTER ATTACHMENT 

TO LINE. 

4.7.61-3 



-

-

-

4.7.62 

4. 7. 62. 1 

4.7.62.2 

4.7.62.3 

4.7.62.4 

4.1.62.s 

4.7.62.6 

4.7.62.7 

4.7.62.8 

4.7.62.9 

4.7.62. 10 

Preheater Panel Nitrogen Isolation Valve 

ldenti fication 
Tag Nu"TJ:::Je r 

RPNIS 

Description 

Manufacturer 

Part Nu,nber 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

GN 2 

Vendor 

Rockwe 11 Edward 

Special Cautions 

Periodic Service 

Parts List 

Speci.:il Tools 

Description 

Preheater Panel Nitrogen Isolation 
Valve 

Rockwell Edward, Pittsburgh, Pen~. 

1 inch, Fig. 36128 T 

SP42-119 (fol lowing) 

Body: Carbon Steel 

15 1 b. 

Maintenance Instructions 

Acceptance Tests 

4.7.62-1 



PREPARED BY 

J. K. Cheng 
APPROVALS 

' 

TITLE 

~.(.. FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

PREHEATER NITROGEN ISOLATION VALVE 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

NUHBER 
SP42-119 

TYPE 
EQUIPMENT 

DATE 
5-7-80 

SUPERSEDES SPEC. DATED: 

REV. L TR. 
PAGE I of 2 

-

-

_____ I ______ 1 • 
FORM R 131-H-1 REV. 2-71 ((/>- INDICATES CHANGE) 

4.7.62-2 



- I NUMBER 
SP42-119 

TAG NUMBER: 

TYPE: 

END CONNECTIONS: 

PIPE MATERIALS 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

MAXIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

- AMBIENT TEMPERATURE: 

ANSI RATING: 

FLOW CAPACITY: 

LEAKAGE: 

CLEANING & PACKAGING: 

DESIGN FEATURES: 

-
FOAM R 131-H-15 REV. 2-71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park Callforn,a 

FSCM NO. 02602 

REVISION LETTER l 1------.---,,-.......-~-......---.--......----i PAGE 2 

RPNIS ( COMPONENT SHALL BE TAG IDENTIFIED) 

GLOBE 

1 INCH BUTT WELD 

ASTM Al06 GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

GASEOUS NITROGEN 

2000 PSIG@ 600°F 

16° TO 113°F 

1500 LB. CLASS 

MINIMUM Cv = 8 

INTERNAL - ANSI CLASS IV (0.01% OF RATED CAPACITY) 
EXTERNAL - NO VISIBLE LEAKAGE 

VPJ..VE SHALL BE FREE OF ALL CONTAMINANTS ( INCLUDING RUST 
AND MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT AND 
STORAGE. 

• VALVE SHALL BE SERVICEABLE WITHOUT REKJVAL FROM THE 
LINE. 

• VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION OF 
2-1/2 INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

• HANDWHEEL MUST BE KEPT BELOW 125°F. 

4.7.62-3 



-

-

-

4.7.63 

4. 7. 63. 1 

4.7.63.2 

4.7.63.3 

4.7.63.4 

4.7.63.5 

4.7.63.6 

4.7.63.7 

4.7.63.8 

4.7.63.9 

4.7.63.10 

Gage Manifold Valves 

lc2nti fic,t:-::r 
Tag ~;;.;~t.Jer 

Description 

GV Gage Manifold Valves 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

M.aterial 

Weight 

Prescribed Service 

Steam, water, oi 1 

Vendor 

Anderson, Greenwood 

Special Cautions 

None 

Periodic Service 

None 

Parts List 

Anderson, Greenwood & Co. Houston, Tex.· 

PTMVC0 

SP42-054 (following) 

2 1 b. 

See Anderson, Greenwood Report 2-0175-68-1 (following) 

Special Tools 

None 

Maintenance Instructions 

See Anderson & Greenwood Report 2-0175-68-1 (fol lowing) 

Acceptance Tests 

None 

4.7.63-1 



_ .. 

- . -
PF~ -AP.ED e~ 

.------- --- ·• - .... 
J. W. LEWELLEN('-,._~}, FSCM NO. 02602 

APPROVALS IL a:~v~:1~- Rockwell International Corporation 
Rocketdyne Division 

-/ h d/4dL21t f-{).:'I_~ 0 
Canoga Park, California 

·. I - '!~-, 
SPECIFICATION 

TITLE 

FORM R 131-H-1 REV. 2-78 

GAGE VALVE 

The intent of this specification is to 

identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 

Engineering. 

( <J, - I ND I CA TES C HAt~G E ) 
4.7.63-2 

-NUMBER 

SP42-054 
TYPE 

EQUIPMENT -
DATE 

4-28-80 
SUPERSEDES SPEC. DATED: 

3-7-80 
REV. LTR. 

PAGE 1 of 
B 2 

-

-



NUMBER - SP42-054 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

- AM8IENT TEMPERATURE: 

0 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURE: 

-
FORM R 131.;., 15 REV 7 :? 

Rockwell lnt,m1ahonal Corpor,1t1on 
Rock :itdyne Division 

FSCM NO. 02602 

REVISION LETTER t--:-A --,-- -,---,--------,----.----,---,-----, PAGE 2 
B 

GV (COMPONENT SHALL BE TAG IDENTIFIED) 

2-VALVE MANIFOLD 

1/2 INCH NPT FEMALE SUPPLY-AND G,Ar,E PORTS, 
BLEED PORT SIZE l / 2 I NCH NPT 

COMPATIBLE WITH LINE FLUID 

MANUAL 

WATER, GASEOUS ~IITROGErl OR OIL (EXXOfl CALORIA l--!T43) AT 
2185 PSIG AMO 200F MAXIMUM 

16 TO 113 F 

0.1 INCH DIAMETER (OR EQUIVALENT) MINIMUM FLOH PATH 

INTERNAL - 10 CC/MINUTE MAXIMUM 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMitlANT FREE ( INCLUDING RUST 
AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE. 

A MANUALLY-OPERATED INTEGRAL BLEED VALVE TO 
DRAIN TRAPPED OUTLET PRESSURE SHALL BE PROVIDED. 

4.7.63-3 



l'ORM 128 

ANDERSON, GREENWOOD &- CO. REPORT NUMBER 

2-0175-68-1 

OPERATION,MAINTENANCE & REPAIR OF VALVES AND MANIFOLDS 

HS Type Mini Valves - Micrometer Valves 

MMl & M9 Series Manifolds & Gauge Valves 

V-600 Series Bleeder Valves 

Prepared 

M. L. Schomer 

Date: ~ .,--c:7,-c( ... ~ /,9,?,J..... 

4.7.63-4 
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ANDERSON, GREENWOOD &- CO. 

I 1lSTALLAT I ON 

RliPORT NUMBliR 

2-0175-68-1 

1. l lnstal 1 valve in system with flow thru the valve as indicated 
by flO\·, direction arrow stamped on the body of the valve. Pipe 
threaded ports should be connected using teflon tape or a 
suitable thread sealant. Valve seats and seals function satis
factorily with flow in reverse direction. 

2 S Y S TEM L I M I TS 

2. 1. Tef 1 on Packed - Meta 1 Seat 
Steel and Stainless Steel - 6000 PSI maximum - 400° F maximum. 
Brass - 3000 PSI maximum - 400° F maximum. 

2.2 0-Rinq Seal - Metal Seat 

2.3 

Steel and Stainless Steel - 6000 PSI maximum - 200° F maximum. 
Brass - 3000 PSI maximum - 200° F maximum. 

Soft Seat - Al 1 Valves 
3000 PSI maximum - 200° F maximum. 

3. MAINTENANCE & REPAIR 

3. 

3.2 

3. 3 

3.4 

3.5 

l'ORM 1219 

Stem ~ay be removed and relubricated in the event lubricant 
should 1,,ash out. If stem begins to squeek or feel rough .,,hen 
operated this is recommende.d. If stem threads are gal led, the 
entire bonnet assembly should be replaced. 0-ring sealed valve 
stems may be lubricated by applying oi I externally. 

Packing nut may be tightened in event a stem leak should 
develop on a teflon packed valve. 

0-ring stern seals must be replaced if a leak develops. 

Soft seats are easily replaced by removing bonnet ass 1 y. or 
may be added to hard seat valves to salvage a valve that has 
become difficult to shut off tightly. 

Refer to Page 2 & 3 for parts 1 ist and assembly torque values. 

4.7.63-5 



TIT LI: 

ANDERSON, GREENWOOD & CO. 
ASS'Y. 

1'111:P'Alll:CI 

CHl:CKl:CI 

AP'l'IIOVl:CI 

CIATll 

CIATll 

CIATll 

BONNET 

No, 2 - 2 4 O 1 and 2 - 2 3 4 0 

Report t 2-0175-68-1 

PACKED BONNET ASSEMBLIES 

,!> .... 

FLOW 

ITEM STAINLESS STEEL 

1 Hand 1 e. Round 2-2320-3 
I Handle,''T'' 2- 2402- 5 

4 Packing Nut 2-2339- I 

5 Bonnet 2-2337-1 
6 Stem 2-2333-1 
Bonnet Assemblies 
Round Handle 2-2340-1 

''T'' Handle 2-2401-8 

25 INCH LBS. 

TEFLON PACKING #2-2334 

PACKING WASHER ~2-2336 

PACKING NUT 

f'lONNET 'i> 
✓ 

STEM 

FLOW WASHER ;:2-2316 

SOFT SEAT 
(DELRIN ;;2-2317-1 

(er l<EL F i:2 2317 

CARl10N STEEL BRASS 

2-2320-3 2-2320-3 

2- 2402 2-2402 

2-2339-2 2-2339 

2-2337-2 2-233 7 

2-2333 2-2333 

2-2340-5 2- 2340 
2-2401-5 2-2401 

J>ltems 7 & 8 are not included in Hard Seat Valves. 

l"G. 

2 

2 
i'·-~ y 

2,.--Torque Stainless Steel & Carbon Steel 18-20 ft.lb. Brass 19 12 fl:. It. _,,.. 

3 Lubricant recommended DESCO ~600. 

4.7.63-6 
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4.7.64 

4. 7 .64. 1 

4.7.64.2 

4.7.64.3 

4.7.64.4 

4.7.64.5 

4.7.64.6 

4.7.64.7 

4.7.64.8 

4.7.64.9 

4.7.64.10 

Differential Pressure Gage Valve 

I dent i f i cation 
Tag Number 

Description 

DPGV Differential Pressure Gage Valve 

Description 

Manufacturer: 

Part Number: 

Anderson, Greenwood, Houston, Texas 

M6AVC-4 

Rocketdyne Specification No.: SP42-056 

Materi a 1: 

Weight: 

Prescribed Service 

Water/Oil 

Vendor 

Anderson, Greenwood 

Special Cautions 

Periodic Service 

Parts List 

Special Too1s 

4 lb. 

Maintenance Instruction 

Acceptance Tests 

4.7.64-1 



TITLE 

• 
FORM R 131-H-1 REV. 2-71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

DIFFERENTIAL PRESSURE GAGE VALVE ASSEMBLY 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering . 

( f · INDICATES CHANGE) 
_ .. 4.7.64-2 

DATE 
4-28-:80 

SUPERSEDES SPEC. DATED: 

1-4-80 
REV. LTR. 

A PAGE 1 of 2 

-



NUMBER - SP42-056 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR(S): 

LINE FLUID: 

AMBIENT TEMPERATURE: -/ 
CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURE: 

-• 
FORM A 13U4-15 REV. 2·71 

"'""" ............. , ..... .., ...... _.._., ................. . 
Rockeldyne Division 

Canoga ~a,. Caloforn,a 

FSCM NO. 02602 

REVISION LETTER i--------...----.--~-, PAGE 

A 2 

DPGV (COMPONENT SHALL BE TAG IDENTIFIED} 

INTEGRAL MANIFOLD, VALVE TYPES OPTIONAL 

1/2 INCH NPT FEMALE SUPPLY AND GAGE PORTS, BLEED PORT 

SIZE 1/4 INCH NPT 

COMPATIBLE WITH LINE FLUID 

1'4ANUAL 

WATER OR OIL ( EXXOtl CAL OR IA HT43) AT 2185 MW 200 F MAXIM.Jft 

16 TO 113 F 

0.1 INCH DIAMETER (OR EQUIVALENT) MINIMUM FLOW PATH 

INTERNAL - 10 CC/MINUTE MAXIMUM 

EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

. 
DESIGN SHALL PROVIDE FOR EQUALIZATION OF DIFFERENTIAL 

PRESSURE AND SHALL INCORPORATE AN INTEGRAL BLEED VALVE 

FOR VENTING ISOLATED EQUALIZED PRESSURE. 

4.7.64-3 
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4.7.65 

4.7.65. 1 

4.7.65.2 

4.7.65.3 

4.7.65.4 

4.7.65,5 

4.7.65.6 

4.7.65,7 

4.7.65.8 

4.7.65,9 

4.7.65.10 

Instrument Air Valves 

Identification 
Tag Nurnbe r 

TIAADV-1 thru -11 
TIAIS-1 thru -11 

Description 

Instrument Air Valves 

Description 

Manufacturer Hi 1 ls-McCanna, Carpentersvi I le,' 111. 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Air 

Vendor 

Hi lls-McCanna 

Special Cautions 

None 

Periodic Service 

None 

Parts List 

None 

Special Tools 

None 

M502-BR-T-BR 

None 

Maintenance Instructions 

See Hills-Mccanna bulletin 1198B 

Acceptance T~sts 

None 

4.7.65,1 



Bui let in No. 1198B 

HILLS-McCANNA 
Mccanna 500 Ball Valves 

Maintenance Instructions 
For Valves with TFE, Reinforced TFE, or Buna Seats 

\ 

·~ -----'-/.i 

Retainer 

*Parts used in 1-1 /4-3 11 
valves. 1 /2

11
• 3/411

, 1" have push nut only. 

DISASSEMBLY 

1. Remove valve from line and place in a vise. 
The valve end with the removable seat retainer 
should be up. 

2. Unscrew the seat retainer, using a suitable 
wrench. A piece of flat stock ground to fit the slot 
is ideal for this purpose. Care must be taken so 
that the body threads are not damaged. 

3. Remove retainer seal. Use caution in hooking 
out, so that ball is not scratched. 

4. Place tee handle in closed position. This 
places the stem tang and ball slot so that the ball is 
free to roll out of the retainer end of the body. 

5. Remove- handle retainer nut and handle. Cut 
or snap the pushnut used in 1/2-inch through 
1-inch sizes. Remove thin hex nut, Belleville 
washer and travel stop on all other sizes. Slide the 
gland ring off the stem. Push the stem into the 
body cavity and remove it through the end of the 
body. 

6. Remove the stem seals and grounding washer. 
The top seal may be hooked out, but the inner seal 
should be pushed into the body cavity from the 
top. 

7. After long use, the seats may be wedged very 
tightly in their retainers. Removal may require a 
combination of hooking and cutting. In any event, 
care must be taken so that the metal edges of the 
seat cavities are not damaged. 

ASSEMBLY 

Make sure that all parts are free of dust, grit, or 
other foreign material. The valve may be assem
bled and operated dry. However, a small amount 
of lubricant compatible with the line fluid will aid 
in assembly and allow the parts to more easily at
tain a "best fit" position. Such lubrication may be 
read into each step of the assembly. A high tem
perature silicone grease is used in factory assem
bly of standard valves. 

1. Push one seat firmly into place in the retainer 
cavity machined in the body, with the flat side 
against the retainer and the spherical bevel facing 
the body cavity. Tamp down with fingers or a soft 
rod such as the eraser end of a lead pencil. 

2. Place one stem seal on the stem. The seals 
have a slight bevel. Place the seal on the stem so 
that the raised outer edge faces up. When as
sembled, this raised outer edge will be at the bot
tom of the body counterbore. 

4.7.6&-2 
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3. Push the threaded end of the stem up through 
the stem hole and seat the stem seal into the 
counterbore machined into the body. 

--l. Press grounding washer into upper counter
bore with the fingers up. Slide upper stem seal 
onto the stem so that the raised outer edge faces 
down into the counterbore. Slide the gland ring 
onto the stem and use it to tamp the upper seal 
into the counterbore. 

5. a. 1/2-inch. 3/4-inch, 1-inch sizes. Install 
pushnut with the fingers up. It will be necessary to 
hold the stem up into the lower stem seal cavity 
while the pushnut is driven down. This may be 
done with a rod or wooden wedge inserted through 
the valve. Use care not to damage seat with wedge 
or rod. Drive the pushnut down evenly until all 
slack has been removed from the stem seals. A 
short length of tube or pipe slipped over the stem 
is an excellent tool for this operation. With the ad
justable retainer end of the valve to the right, place 
the tee handle on the stem so that the Hills
McCanna lettering is readable right side up. Start 
the handle retainer nut on the stem but leave the 
handle slightly loose. 

5. b. 1-1 4-inch throu h 3-inch sizes. Place 
the Belleville was er an trave stop onthe stem. 
With the flats of the stem parallel with flow axis, 
it should be possible to rotate the stem 90° clock
wise. If this is not possible, the stop has been in
verted. With stop properly positioned, install 
stem nut. Tighten just past the point where all 
slack is taken up. Then back the nut off so that it 
is slightly loose. Place tee handle and handle nut 
on stem but do not tighten. 

6. Tum the handle to the closed position. With 
the ball slot aligned with the stem tang, the ball 
may be dropped into position or lowered with 
tongs. Care must be taken to prevent nicking or 
scratching of the ball. 

7. Install the retainer seal into the machined 
groove in the body. Some bending will be neces
sary, but use caution to prevent kinks or rolls. Be 
sure that the seal is seated firmly in the body 
groove. 

8. Press the remaining seat into the retainer with 
flat side against retainer and tamp down so that it 
is fully seated. Place the handle in the valve open 
position (except for the 1/2-inch and 3/4-inch 
sizes, where the handle should be in th3 closed posi
tion), and screw the retainer into the body until light 
contact is made with the ball. Adjust the retainer 
to the proper seat compression as checked by han
dle torque. (See Table below.) All valves except 
1/2-inch and 3/4-inch sizes should be in the open 
position when the adjustments are made, and the 
valve should be closed and reopened before each 
handle torque adjustment is made. 

9. a. 1/2-inch, 3/4-inch, 1-inch sizes. Tighten 
handle retainer nut to the "stem nut tightness" 
shown in the table. Cycle the valve several times 
during tightening so that the stem seals will be 
properly seated at correct compression. Valve is 
ready for test or use. 

9. b. 1-1/4-inch through 3-inch sizes. Tighten 
stem nut to the value shown in the table. Cycle 
the valve to seat stem seals during the adjustment. 
Install and tighten handle retainer nut. Valve is 
now ready for test or use. 

Handle Torque (lb-in.) Stem Nut Tightness 

Form No. 1198B 

Printed"' U.S.A. 

Valve Size 

1/2" 
3/4" 

1" 
1-1 /4" 
1-1/2" 

2" 
3" 

Copyright 1976 Hills-McCanna Company 

TFE 
Seats 

3-6 
5-9 
8-14 

13-21 
20-29 
28-38 
37-47 

( with stem nut loose) (lb-in.) 

Reinf. TFE 
Seats 

5-8 
8-12 

12-18 
18-26 
26-35 
35-45 
45-55 

BunaN 
Seats All Valves 

1-2 60 
2-3 60 
3-5 60 
6-8 120 
9-10 120 

12-14 120 
NA 120 

HILLS·McCANNA COMPANY 
400 MAPLE AVENUE.CARPENTERSVILLE. ILLIN01S61l1t0,' 
HILLS•McCANl\lA CANADA L. TO 25S2 'WHAIHON Gl.EN, MISSISSAUGA ONTARIO CANADA 
MILLS·MtCANNA, LTD .. TE

0

LFQAC) ROAD B.ASINGSTO"E HAMP"SHIRf ENGLAl'IID 
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4.7.66 

4. 7. 66. 1 

4.7.66.2 

4.7.66.3 

4.7.66.4 

4.7.66.5 

4.7.66.6 

4.7.66.7 

4.7.66.8 

4.7.66.9 

4.7.66. 10 

Ullage Nitrogen Isolation Valve 

I dent i fi c2it ion 
Tag Number 

UNIS-4 

Description 

Ullage Nitrogen Isolation Valve 

Description 

Manufacturer 

Part Number 

Hi 1 ls-McCanna, Carpentersvi 1 le, 111. 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Vendor 

Hi lls-McCanna 

Special Cautions 

S302-CS-T-CS 

SP42-128 (following) 

3 lb. 

See Hills-Mccanna bulletin 1193B (following) 

Periodic Service 

See Hills-McCanna bulletin 1193B (following) 

Parts Li st 

None 

Special Tools 

None 

Maintenance Instructions 

See Hills-Mccanna bulletin 1193i (following) 

Acceptance Tests 

None 

4.7.66·1 



PREPARED BY 

:::r. K.r-1.-. 
FSCM NO. 02602 ... 

APPROVAL$ 

Et::{";~k 't1f1l1~ Rockwell International Corporation 
Aocketdyne Division 

✓A ~aL ,i-1,,1121J 

Canoga Park, Callfomla 

/ 
. 

TITLE 

SPECIFICATION 

ULLAGE NITROGEN ISOLATION VALVE 

• 

. 

The intent of this specification is to 

Identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior ~peciflcations. Deviations sha11 

be approved in writing by Rocketdyne 

Engineering. 

NUMBER 

SP42-128 
TYPE 

EQUIPMENT -DATE 
12-12-80 

SUPERSEDES SPEC • DATED: 

REV. LTR. PAGE 1 of 2 

• 

I - ____ _______.~• 
~ORM A 131.ff•t REV. 2-78 ( t/1 - I ND I CATES CHANGE) 
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!NUMBER 

Sp42-l28 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LI NE FLUID: 

AMBIENT TEMPERATURE: 

CAPAC ITV: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

DESIGN FEATURES: 

• 

· S:ORM R 13Uf.11S AFV. ,.,a 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Cahlorn•• 

FSCM NO.02802 

REVISION LETTER I 1--._..-,__--,.---.--,-1 -T----1 PAGE 

UNIS-4 (COMPONENT SHALL BE TAG IDENTIFIED) 

BALL (IN LINE} 

I INCH NPT FEMALE 

COMPATIBLE WITH LINE FLUfD 

HANDWHEEL 

N2 AND OIL (CALORIA Ht43} AT 50 PSIG 
MAXIMUM AND 113°F MAXIMUM 

16 TO 113 F 

Cv • FULL PORT 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

2 

THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST • 
AND MILL SCALE} AND SHALL BE PACKAGED WITH COVERED 
PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 
STORAGE . 

. 
THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE • 

THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 
OF 2 INCH THICK INSULATION AFTER ATTACHEMENT TO LINE. 

• 4.7.66-3 di . 



Bulletin No. 11938 

HILLS-McCANNA 
McCannasea1• Ball Valves 

Installation and Maintenance Instructions 
Stem 

INSTALLATION 
1. These valves may be installed in any position, using 

good pipe fitting practices. 

2. To prevent distortion of seats when installing a weld 
end valve, the ball and seats should be removed before 
welding unless the heat influx into the valve body can 
be well controlled during the welding process. 

3. If valve has been furnished with means for body cavity 
pressure relief, Installation Bulletin # 1186 should be 
carefully read before installation. 

4. When valve is installed in hot service (400°F or better) 
check bonnet fasteners for relaxation and retighten 
after valve has been in service several days. 

MAINTENANCE 
1. Good operating procedure requires periodic inspection 

of the installed valve to insure proper function. 

2. Stem leakage should be stopped immediately to pre• 
vent further damage. On 4" and smaller size valves 
remove the handle retainer nut and handle. Turn stem 
nut clockwise to compress the stem seals. On 6" thru 
10" valves the handle need not be removed except for 
convenience. Bend out the tabs of the lock washer and 
rotate the round retainer nut clockwise to compress 
seals. DO NOT OVERTIGHTEN-OPERATING TORQUE 
MAY BECOME EXCESSIVE. CAUTION: DO NOT BACK 
OFF ON STEM NUT WHEN VALVE IS UNDER PRES
SURE. If stem leakage continues or operating torque 
becomes excessive, disassemble and replace stem 
seals. 

3. Bonnet gasket leakage should be stopped immediately 
to prevent further damage. Tighten bonnet fasteners 
to the maximum torque shown in Table 2. If bonnet 
leakage continues, disassemble and replace gasket. 

4. Valves which show high operating torque not resulting 
from stem seal overtightening or valves which show 
through leakage may have ball surfaces or seats dam
aged by foreign matter, excessive temperature, or 
excessive pressure. These valves should be disassem
bled for inspection and replacement of damaged parts. 

NOTE: Maintenance Bulletin #1185 must also be fol
lowed if valve is equipped with metal seats or 
carbon-graphite seats with ball stop. 

Maintenance Bulletin #1191A must also be fol
lowed if valve is equipped with self-relieving seats. 

DISASSEMBLY 
CAUTION: THERE MUST BE NO LINE PRESSURE ON 

THE VALVE AT THIS TIME. 

1. Place handle in open position. Remove handle and 
loosen hex stem nut (or round retainer nut). Remove 
fasteners that hold bonnet to the body. Lift off bonnet 
assembly and spring. Remove stem nut (or retainer 
nut), travel stop, and gland ring. Slide stem out 
through the inner side of the bonnet. 

2. Pry upper and lower stem seals and grounding washer 
out of counterbores, using care so that the bore sur
face is not scratched. 

3. Insert a large screwdriver or similar tool into the oval 
slot of the ball and loosen up the ball by moving screw
driver and ball in a direction 90° to the pipe line until 
screwdriver rests against body. Pry ball and seats 
loose and upward by pushing the screwdriver handle 
down. Be careful not to mar gasket seal surface. 
CAUTION: THE BALL CANNOT BE TAKEN OUT OF THE 
BODY IF THE BALL IS IN THE CLOSED POSITION. 
IF THIS IS TRIED, THE BALL SURFACE WILL BE 
DAMAGED. 

4.7.66-4 
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4. Clean and inspect the ball, seats, and flat seating sur
faces of the body. If the seats are worn or scratched, 
push seats out of the metal seat rings and replace. 
Be sure the sealing surface on the back of the seat 
protrudes uniformly beyond the metal seat ring. Espe
cially on seats having a separate inner metal ring, the 
seat must clear both the inner and outer metal rings. 
In rare cases of deep scratch marks on the ball sur• 
face, the ball also must be replaced. 

5. If valve is equipped with seats made from non-resilient 
materials (i.e. carbon-graphite or metal) replacement 
seats must be lapped with the ball, preferably fur
nished as a lapped set from the factory. 

ASSEMBLY 
NOTE: This valve may be assembled dry where lubricants 

are not allowed in the system. However, assembly 
will be easier and initial operating torque will be 
lower if lubricants are used. Use lubricant com
patible with the intended service. 

1. Lightly grease stem and stem seals. Slide correct num
ber of lower stem seals on stem. (See Table 1.) The 
raised outer edge of the seals should face into the 
lower counterbore. If split asbestos rings are used, the 
splits should be staggered for an effective se~I. Insert 
stem and lower stem seals into bonnet from lower side. 

2. Insert grounding washer into upper seal cavity with 
the fingers pointing out. Place new upper seal(s) on 
stem with the raised outer edge pointing in toward the 
counterbore. (See Table 1.) Tamp down with the gland 
ring. 

3. Replace travel stop so that a clockwise movement of 
the handle would close the valve. If clockwise closure 
is not possible, remove the travel stop, invert, and 
replace. Add stem nut (or lock washer and retainer 
nut) and tighten seals. Attach handle. On 6" thru 10" 
valves, replace handle so that it is aligned with the 
milled index slot on the top of the stem. 

4. Wipe ball and two seats clean of any foreign particles, 
especially make sure that the flat faces of the seats 
are clean, not scratched and not uneven. Clean scale 
or foreign particles from the two seating surfaces in 
the valve body. Apply a little grease to both sides of 
each seat and the ball. 

5. Insert ball and 2 seats simultaneously into the body. 
The oval slot in the ball must be positioned approxi
mately 90° to the pipe line. The slot has to face the 
bonnet opening. 

6. The seats and ball are lined up to the pipe centerline 
by 4 lugs in the valve body. The play between seats 
and lugs should be equally distributed on both sides 
so that the ball is lined up to the centerline of the 

WARNING 

valve. The slot in the ball should be lined up centrally 
in the bonnet opening to facilitate the insertion of the 
stem. A large screwdriver is also ideal for this adjust
ment. 

7. Put a new bonnet gasket in place on the bonnet. Set 
spring in place around the stem tang. The bonn~ 
assembly and the spring are set on the valve body m 
such a fashion that the tang of the stem fits into the 
ball slot. 

8. Press the bonnet down into the register fit of the body 
against the spring force. Use care so that the gasket 
is not cut or crushed. Grease the bonnet fastener 
threads and washer face. Install the nuts and tighten 
them evenly to torque values shown in Table 2. The 
seal occurs on the small step of the register fit and 
the bonnet flange face does not contact the body 
flange face. Do not overtorque to point where bolting 
is stretched or bonnet is bowed. 

9. Open and close the valve several times to faciJitate 
the seating of the ball. The valve is then ready for 
testing or usage. 

Table !-Number of Stem Seals 

Valve Size TFE or Reinforced TFE Asbestos 

½"-2" Upper-1 1 
Lower-2 2 

3"-10" Upper-3 2 
Lower-3 2 

NOTE: The slightly raised inner portion of the stem seals 
should be pointing away from the bonnet for both upper 
and lower stem seals. For asbestos stem seals, alternate 
splits around stem. 

Table 2-Bonnet Fastener Torque 
Values in lb-ft. 

Valve Size 150-300 Class 600 Class 

½"·¾" 5 12 
l" 5 20 

l½" 8 20 
2" 20 30 
3" 40 60 
4" 30 100 
6" 65 160 
8" 165 356 

10" 165 500 

NOTE: It may be necessary to retorque fasteners after 
first day of operation at full temperature and pressure. 

Hills-Mccanna Ball Valves are designed and manufactured using good workmanship and materials, and they meet 
all applicable industry standards. 
Hills-Mccanna is anxious to avoid injuries and property damage which could result from misapplication of the 
product. Proper valve selection is imperative. Examples of the misapplication or misuse of a valve include use in 
a service in which the pressure/temperature rating is exceeded or in a chemical service incompatible with the valve 
materials; failure to use caution in operating valves in high temperature, high pressure, or highly hazardous ser
vices; failure to maintain valves as recommended. 

Fonn No. 1193B 
Printed in U.S.A. 
Copyright 1977, Hills-Mccanna Company 

HILi S-McCANNA COMPANY 
400 MAPLE AVENUE. CARPENTERSVILLE, ILLINOIS 60110 • PHONE 312 / 42M100 
HILLS-McCANNA CANADA, LTD., 2450 DUNWIN DR .. MISSISSAUGA, ONT., CANADA LSL 1J9 
VALVE SYSTEMS INTERNATIONAL, LTD., TELFORD ROAD. CUMBERNAULD, SCOTLAND 
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4.7.67 

4.7.67.1 

4.7.67.2 

4.7.67.3 

- 4.7.67.4 

4.7.67.5 

4.7.67.6 

4.7.67.7 

4.7.67.8 

4.7.67.9 

4.7.67.10 

-

Ullage Nitrogen Isolation Valve 

Identification 
Tug Number 

UNIS-1 
UNIS-5 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Vendor 

Rockwell, Edward 

Special Cautions 

Description 

Ullage Nitrogen Isolation Valve 
Ullage Nitrogen Isolation Valve 

Rockwe 11 Edward 

1 inch, Fig. 848Y 

SP42-129 (following) 

7. 5 I b. 

See Rockwell, Edward service manual v-376 (paragraph_4,7.4.11) 

Periodic Service 

None 

Parts Li st 

None 

Special Tools 

See Rockwell, Edward service manual v-376 (paragraph 4.7,4.11) 

Maintenance Instructions 

See Rockwell, Edward service martual V-376 (paragraph 4.7.4.11) 

Acceptance Tests 

None 
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PREPARED BY 

J'. ~. u.....,_,,..._q FSCM NO. 02602 

APPROVALS 

F~-1- 11 ~ ~!-' J fT'1J 
Aoc:kwell International Corporation 

Aoc:ketdyne Division 

t,/,; /1£.t .... ,1-l11-/po 
Canoga Park, Califomla 

TITLE 

' 
SPECIFICATION 

ULLAGE NITROGEN ISOLATION VALVE 

• 

' 

The Intent of this specification is to 

fdentlfy mandatory requirements for one 

or more elements of a 10 HWe Solar Pilot 

Plant. Thfs specification supersedes 

prior specificatfons. Deviatfons shall 

be approved fn wrfting by Rocketdyne 

Engineering. 

NUMBER 
SP42-129 

TYPE 
Equfpment -DATE ' 
12-12-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE I of 2 

• 

I ____________ , ___________ r• 
FORM R 131+M REV. 2•71 ( t/> - INDICATES CHANGE) 

4.7.67-2 
i . 
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'NUMBER SPlt2-129 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

AMBIENT TEMPERATURE: 

ANS I RATING: 

CAPACITY: 

LEAKAGE: 

PRE PA RAT I ON FOR DEL I VE RY : 

• 

DESIGN FEATURES: 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Cahforn,a 

FSCM NO. 02802 

REVISION LETTER I "'-------------..--........j PAGE 2 

UNIS-1, UNIS-5 (COMPONENTS SHALL BE TAG IDENTIFIED) 

,· 

GLOBE ( IN LINE) 

1 INCH SOCKETWELD TO ASTM A106 GRADE B 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

HANDWHEEL 

N2, ULLAGE GAS AND OIL (CALORIA HTlt)) AT 

1.0 PSIG MAXIMUM AND 560°F MAXIMUM 

16 TO 150°F 

600:.1;.B 

Cv-• FULL PORT 

INTERNAL - ANSI CLASS V 

EXTERNAL - NO VISIBLE lEAKAGE 

. 
THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND HILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

t. THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 

THE LI.NE. 

2. THE VALVE SHALLnBE DESIGNED TO PERMIT INSTALLATION 

OF 2 INCH THICK INSULATION AFTER ATTACHMENT TO LINE. 

4.7.67-3 i _ 



-

-

-

4.7.68 

4.7.68.1 

4.7.68.2 

4.7.68.3 

4.7.68.4 

4.7.68.5 

4.7.68.6 

4.7.68.7 

4.7.68.8 

4.7.68.9 

4.7.68.10 

Ullage Gas Isolation Valve 

Identification Description 
Tag Ni.;mbe r 

UNIS-3 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Vendor 

Rockwell, Edward 

Special Cautions 

Ullage Gas Isolation Valve 

Rockwe 11 Edward 

1/2 inch. Fig. 848 

SP42-130 (following)" 

4 lb. 

See Rockwell Edward service manual v-376 (paragraph 4.7.4.11) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

See Rockwell Edward service manual v-376 (paragraph 4.7.4.11) 

Maintenance Instructions 

See Rockwell Edward service manual V-376 (paragraph 4.7.4.11) 

Acceptance Tests 

None 

4.7.68-1 



PREPARED BY 

:r. \<, fL._.,. 
. - - -, FSCM NO. 02602 

APPROVAL$ 

Y-/ r-;J,, ~ _ l.1/ ~ / J-o 
Rockwell International Corporation 

Rocketdyne Dlvlalon 

./,J;}JJ-. 

TITLE 

11,./1,/l-o 
Canoga Park, Califomla 

SPECIFICATION 

ULLAGE GAS ISOLATION VALVE 

. 

The intent of this specification Is to 

Identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved In writing by Rocketdyne 

Engineering. 

NUMB£R 
SP42-130 

TYPE 
Equipment -DATE 12-12-80 

SUPERSEDES SPEC. DATED: 

REV. LTR. PAGE I of 2 

I 
• 

'---____ ______.I 
FORM A 131-tM REV. 2·78 ( t/> - I NDI f11i~

2 
CHANGE) ~i 



- SP42-130 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

ACTUATOR: 

LINE FLUID: 

- AMBIENT TEMPERATURE: 

ANSI RATING: 

CAPACITY: 

LEAKAGE: 

PREPARATION FOR DELIVERY: 

• 

DESIGN FEATURES: 

-
S:r'IAM l'I t~t-"1.tllli AS::V '7.'711 

Rockwell International Corporation 
Rocketdyne Division 

Can09a Pa•"· Cahlorn,a 

FSCM NO. 02802 

REVISION LETTER I 
----------...-

1
-...-

1
-_..---t PAGE 2 

UNIS-3 (COMPONENT SHALL BE TAG IDENTIFIED} 

GLOBE (IN LINE} 

1/2 INCH NPT FEMALE 

COMPATIBLE WITH LINE FLUID 

HANDWHEEL 

N2, ULLAGE GAS AND OIL (CALORIA HT43) 

AT 1 .0 PSIG MAXIMUM AND 560°F MAXIMUM 

16 TO 150°F 

600 LB 

Cv • FULL PORT 

INTERNAL - ANSI CLASS V 
EXTERNAL - NO VISIBLE LEAKAGE 

THE VALVE SHALL BE CONTfiMINANT FREE (INCLUDING RUST 

AND HILL SCALE) AND SHALL BE PACKAGED WITH COVERED 

PORTS TO PREVENT CONTAMINATION DURING SHIPMENT AND 

STORAGE. 

THE VALVE SHALL BE DESIGNED TO PERMIT INSTALLATION 

OF 2 IN!H THICK INSULATION AFTER ATTACHMENT TO LINE. 
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- - -
Equipment Maintenance Dwg. 

Number Des~cription Section Number 

PCV-31 Feedwater to Aux. Boiler/TSS Crossover 4.8.1 5163151 
Pressure Regulator 

PCV-531 Service Air Hdr. Press. from Air Receiver 4.8.2 5163162 
Regulator 

PCV-701 1st Heater Feedwater to Sample System 4.8.3 5163157 

PCV-709 Condensate to Sample Cooler Regulator 4.8.4 5163157 

PCV-7-1 Feedwater from Deaerator to Sampling System 4.8.5 5163157 
Regulator 

PCV-721 Condensate from Sample Cooler Regulator 4.8.6 5163157 

PCV-731 Condensate from Condenser to Sample System 4.8.7 5163157 
Regulator 

~ PCV-814 Lube Oil Pressure Control Valve 4.8.8 
0) 
.:.. PCV-1409 BCS Shutter Air Regulator 4.8.9 5163162 

PCV-2009 N2 Pressure Regulator - 1 4.8.10 5163140 

PCV-2013 N2 Pressure Regulator - 2 4.8.11 5163140 

PCV-3207 Heater Steam Wannup Press. Regulator - 1 4.8.12 5163144 

PCV-3307 Heater Steam Warmup Press. Regulator - 2 4.8.12 5163144 

PCV-4004 Ullage N2 Pressure Regulator - 1 4.8.13 5163147 

PCV-4006 Ullage N2 Pressure Regulator - 2 4.8.14 5163147 

PCV-4007 Ullage N2 Pressure Regulator - 3 4.8.15 5163147 



-

-

-

4.8.10 

4.8.10.1 

4.8.10.2 

4. 8. 10. 3 

4.8.10.4 

4. 8. 10. 5 

4.8. 10.6 

4. 8. 10. 7 

4.8.10.8 

4. 8. 10. 9 

4. 8. 10.10 

N2 Pressure Regulator -1 

!dcr,ti Fic:ation Oe s c r i p-t ion 
Tag Number 

PCV-2009 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

GN2 600 psig, 113°F 

Vendor 

N2 Pressure Regulator -1 

Fisher Controls Co., Marshalltown, Iowa 50158 

630-8038 

SP42-009 (following) 

Body: Carbon Steel 

25 1 b. 

Fisher Controls Co., Marshalltown, Iowa 50158 

Special Cautions 

See Fi sher instruction manua I 630 series ( paragraph 4. 8. 10. 11) 

Periodic Service 

None 

Parts List 

See Fisher instruction manual 630 series ( paragraph 4.8.10.11) 

Speci a 1 Tools 

None 

Maintenance Instructions 

See Fisher instruction manual 630 series ( paragraph 4.8. 10. 11) 

Acc':,?tance Tests 

None 
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PREPARED BY 

APPROVALS 
,1,110 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

NITROGEN REGULATOR, HIGH PRESSURE 

FORM R 131-H-1 REV. 2-78 

The intent of this specification is to 

identify mandatory requirements for one 

or roore elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 

Engineering. 

( ,f, - I ND I CATES CHANGE) 
4.8.10-2 

NUMBER 
SP42-009 

TYPE 
Equipment 

DATE 
3-6-80 

SUPERSEDES SPEC. DATED: 

11-29-79 
REV. LTR. 

A 
PAGE 1 of 2 

-



-

-

!
NUMBER 

. SP42-009 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE ANO 
TEMPERATURE: 

REGULATED PRESSURE: 

ANSI RATING: 

FLOW CAPCITY: 

AMBIENT TEMPERATURE: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

CLEANING AND PACKAGING: 

FORM R 131~-15 REV. 2-78 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Cat,torn,a 

FSCM NO. 0280:Z 

REVISION LETTER I 1---A---r-l --,,--~--,-......--,--~----t. PAGE 2 

RNPR-1 (COMPONENT SHALL BE TAG IDENTIFIED) 

PRESSURE REDUCING 

1 INCH NPT FEMALE 

COMPATIBLE WITH CONNECTIONS ANO LINE FLUID 

600 PSIG@ 113 F 

400 ± 40 PSIG, ADJUSTABLE 300 TO 425 PSIG 

900 LB CLASS 

300 SCFM@ 600 PSIG INLET AND 400 PSIG OUTLET 

16 TO 113 F 

10 CC/MIN 

NONE VISIBLE 

SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST AND 
MILL SCALE), AND PACKAGED WITH COVERED PORTS TO PREVENT 
CONTAMINATION OR DAMAGE DURING SHIPMENT OR STORAGE. 
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4.8.10.11 MANUFACTURERS INSTRUCTIONS: 

Fisher Controls, Instruction Manual, 630 Series 

Masoneilan, Micro Pak 29000 Series, Instruction No. 3051E 

Masoneilan, Parts Supplement, Instruction No. 3051E PSI 

Masoneilan, Series 2700 and 3700, Instruction No. 2033E 

4.8.104 
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630Series 

f15HEII® 
~ 

Instruction Manual 

630 Series Regulators and Relief Valves 
Form 1243, August 1979 

WARNING 

Fisher regulators and relief valves must be 
installed, operated, and maintained in accord
ance with federal, state, and local codes, rules 
and regulations, and Fisher instructions. 
Immediately call a qualified technician in case 
of trouble. Failure to correct the situation 
immediately may create a hazardous condition. 

INTRODUCTION 

Scope of Manual 
This instruction manual provides operating, installation, 
maintenance, and parts information for the 630 Series 
regulators and relief valves. 

Description 
The Fisher 630 Series consists of self-operated, Type 630 
Big Joe® pressure regulators and Type 630A relief valves, 
available in either spring-loaded or pressure-loaded 
constructions. Pressure-loaded regulators use a Fisher 
Type 67, 67H, 1301 F, or 1301 G loading regulator. 
Pressure-loaded Type 630A relief valves use a Fisher Type 
67 or 1301 F loading regulator. 

Specifications 
Table 1 lists the specifications for the 630 Series 
constructions. 

4.8.10-5 
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Figure 1. Spring-Loaded Type 630 Regulator 

Figure 2. Pressure-Loaded Type 630R Relief Valve 



630Series 

Table 1. Specifications 

AVAILABLE 
CONFIGURATIONS 

See table 2 

END CONNECTION 
SIZES AND STYLE 

• 1 -inch or • 2-inch, screwed 

MAXIMUM 
ALLOWABLE INLET 
PRESSURES 

Type 630 Regulators: See table 3 

Type 630R Relief Valves: See 
tables 6 and 7 

OUTLET PRESSURE 
RANGES 

3 to 500 psig (0.2 to 34.5 bar) with 

intermediate values shown in 

tables 4 and 5 

MAXIMUM ALLOW
ABLE OUTLET 
PRESSURES 

MAXIMUM 
ALLOWABLE 
PRESSURE DROPS 

See tables 4, 5, and 7 

See table 3 

Table 2. Available Configurations 

CONSTRUCTION 
TYPE LOADING 

High Pressure Low Prea• ure 

PRESSURE REGULATORS 

630 Soring X X 

630-101 Type 67 Regulator X X 

630-106 Type 67H Regulator X X 

630-102 Type 1301 F Regulator X X 

630-107 Type 1301 G Regulator X X 

RELIEF VALVES 

630R-101 Type 67 Regulator X 

630R-102 Type 1 301 F Regulator X 

630R-103 Spring X 

630R-104 Spring X 

INSTALLATION 

WARNING 

Personal injury or system damage may result if 

this unit is installed where service conditions 

could exceed the limits given in table 1. 

Installations should be protected from physical 

damage. Overpressuring any portion of this 

equipment may cause equipment damage, leak 

in the unit, or personal injury due to bursting of 

pressure-containing parts or explosion of 

accumulated gas. 

System operation within the limits of table 

does not eliminate the possibility of damage 

MATERIAL 
TEMPERATURE 
CAPABILITIES 

PORT DIAMETERS 

COEFFICIENTS FOR 
RELIEF VALVE SIZING 

APPROXIMATE 
WEIGHTS 

Standard: -20 to 1 50°F (-29 to 

66°C) 
Optional: -20 to 300°F (-29 to 

149°C) 

• 1 /8-inch (3.2 mm), • 3/16-inch 

(4.8 mm), • 1/4-inch (6.4 mm), • 
3/8-inch (9.5 mm), or • 1 /2-inch 

(12.7 mm) 

Wide Open cg -
1 /8-inch (3.2 mm) port: 13.5 
3/16-inch (4.8 mm) port: 29.9 
1 /4-inch (6.4 mm) port: 53.5 

3/8-inch (9.5 mm) port: 120 
1/2-inch (12.7 mm) port: 215 

1-inch EndConnection:25 lb (11 .3 
kg) 
2-inch End Connection: 30 lb (13.5 
kg) 

from external sources or from debris in the line. 

The unit should be inspected for damage 

regularly and after any overpressure condition. 

Before installing, inspect the unit for any damage and any 

foreign material. The regulator or relief valve may be 

mounted in any position, however ensure that the flow 

direction corresponds with the direction of the arrow on the 

nameplate. Apply a good grade of pipe compound to the 

male threads of the pipeline. 

Vents 

WARNING 

When the unit is installed in an enclosed area or 

indoors, escaping gas may accumulate and be 

an explosion hazard. Under these conditions 

the vent should be piped away from the unit to a 

freely ventilated outdoor location away from air 

intakes, windows. etc. Protect all vent openings 

against weather or the entrance of any foreign 

material that may plug the vent or affect 

operation of the regulator or relief valve. 

Inspect all vent openings periodically to be sure 

they are not plugged. If the vent is in an 

environment where freezing rain, ice, or snow 

could clog the vent, it is recommended that a 

weatherproof vent be used. 

Spring-loaded constructions have a screened vent 

assembly (key 27, figures 5 and 7) installed in the 1 /4-inch 

NPT spring case vent opening. If a remote vent is required, 

remove the vent assembly and install a remote vent line. 

4.8.10-6 
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630Series 

Table 3. Maximum Inlet Pressures and Pressure Drops for Type 630 Regulators• 
1/8-inch (3.2 mm) and 

1/4-inch (6.4 mm) 3/8-inch (9.5 mm) 1/2-inch (12.7 mm) Deacription 3/16-inch (4.8 mm) 
Port Diameter Port Diemeter Port Diameter Port Diameter 

Maximum Allowable 
Inlet Pressure. 1500 (103.5)t 1500 (103.5)t 1000 (69)t 750 (51.S)t Psig (Sar) 

Maximum Allowable 
Pressure Drop; 1500 (103.5) 1000 (69) 500 (34.5) 250 (17.3) Psi (Sar. Differential) 

•0oes not apply to loading ragulator of preeaure--loadtd Type 830 regulator. t Inlet pressure muat not exceed sum of the actual outlet pressure setting end the maximum allowable prHsure drop. For ex.ample, with an outlet preuur• setting of 200 pa1g (14 bar) and a 3/8-inch (9.5 mm) pon diameter with • maximum allowable pres• ure drop of 500 pa• (34.5 bar, drffer• nt1al), the mutmum allowable Inlet preuure Is 700 p11g !48.3 bar). :i: Nitrite valve dins are norm• llv furnished for prauura drops to 200 pa1 /14 be,, d1fterenti1I). For batter erosion resiatanca, nylon valve discs are normally furnished for tugher pres1ure drop•. 

Table 4. Spring-Loaded Type 630 Regulator Outlet Pressure Limits 
Description Low-Praaaure R agulator High-Pressure Regulator 

Outlet Pressure 3 to 10 8 to 20 17 to 30 27 to 40 27 to 50 46 to 95 90 to 150 150 to 200 200 to 275 275 to 500 Range, Psig (Bar) (0.2 to 0.7) (0.5 to 1.4) (1.2 to 2.0) (1.9 to 2.8) (1.9 to 3.5) (3.2 to 6.6) (6.2 to 10.3) (10.3 to 13.8) (13.8 to 18.9) (18.9 to 34.5) and Spring OW0192 OW0191 OW0190 OY0664 OW0192 OW0190 OW0190 OY0664 1J1469 1 K3709 Part Number 27022 27022 27022 OOOA2 27022 27022 27022 OOOA2 27142 27082 
Maximum 
Allowable 
Operattng Outlet 10 (0.7) 20 (1.4) 30 (2.1) 40 (2.8) 50 (3.5) 95 (6.6) 150 (10.3) 200 (13.8) 275 (18.9) 500 (34.5) Pressure. Ps1g 
(Bar) 

Maximum Outlet Limited by 
Pressure Over Maximum 
Pressure Setting' 20 (1.4) 202 (1.4) Emergency 200 (13.8) 2003 (13.8) 
Psig (Bar) Outlet 

Pressure 
Maximum 
Emergency Outlet 
(Casing) 45 (3.1) 550 (38.0) Pressure4 

Psig (Sar) 

1. Damage to 1ntemal parts of the regula!Or may occur ,f outlet prasaure exceeds the actual pre19ure 3. For outlet prnaur• senmgs to 350 paig (24.1 barj only. Forpreaaure settings over350 pslg (24.1 sen1ng by amounts greater than those shown 1n this row. 
2. For outlet pressure settings to 25 psig (1.7 bar) only. For pressure settings over25 psig(1 .7 bar), outlet pressure ,s limited Dy maximum emergenev outlet presaure of 45 psig (3.1 bar). 

Pressure-loaded constructions have a bleed orifice fitting 
(key 49. figure 9) installed in an extra outlet connection of 
the loading regulator. The function of this fitting is to bleed 
loading pressure during operation of the regulator or relief 
valve. If remote venting is required, remove the screen from 
the 1 /4-inch NPT opening and install a remote vent line. 

Overpressure Protection 
As the case with most regulators, the Type 630 spring• 
loaded and pressure-loaded regulators have outlet pressure 
ratings that are lower than the inlet pressure ratings. 
Overpressure protection must be provided if the actual inlet 
pressure can exceed the outlet pressure rating. Over
pressure protection is also required for the loading 
regulator and main regulator spring case of pressure• 
loaded regulators and relief valves. 

bar). cutler pressure is limited by maximum emargency outlet p,e .. ure of 550 p11g (38.0 bar). 4. Leakage or bursting of pressure containing parta may occur it outlet pressure exceeds these values. 

Refer to the following tables to determine pressure ratings: 

1. Spring-loaded Type 630 regulators. 

a. Inlet pressure and pressure drop-table 3. 

b. Outlet pressure-table 4. 

2. Pressure-loaded Type 630 regulators. 

a. Main regulator inlet pressure and pressure drop
table 3. 

b. Loading pressure and outlet pressure-table 5. 

3. Spring-loaded Type 630R relief valve pressure-table 6. 

4. Pressure-loaded Type 630R relief valve pr3ssures
table 7. 

4.8.10-7 
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Table 5. Pressure-Loaded Type 630 Regulator Loading Pressure and Outlet Pressure Limits -
LOW-PRESSURE REGULATOR HIGH-PRESSURE REGULATOR 

LOADING REGULATOR TYPE 
Type 87 Type 87H Type 1301F Type 87 Type 87H Type 1301F Type 1301G 

Maximum Inlet Pres1ure 
to Loading Regulator, 250 (17.3) 400 (27.6) 15001 (103.5) 250 (17.3) 400 (27.6) 15001 (103.5) 15001 (103.5) 
Psig (Bar) 

Outlet Pressure Ranges2. 5 to 60 5 to 60 10 to 60 50 to 100 50 to 100 50 to 225 200 to 500 
Psig (Bar) (0.3 to 4.1) (0.3 to 4.1) (0.7 to 4.1) (3.5 to 8.9) (3.5 to 8.9) (3.5 to 15.5) 13.8 to 34.5) 

Maximum Operating Outlet 
80 (4.1) 100 (8.9) 225 (15.5) 500 (34.5) Pressure2, Psig (Bar) 

Maximum Main Regulator 
Outlet Pressure Over 

204 (1.4) 200 (13.8) 200 (13.8) 2005 (13.8) Pressure Setting 3 , 

Psig (Bar) 

Maximum Emergency Outlet 
(Casing) Pressure of Loading 66 7 (4.6) 110 (7.8) 250 (17.3) 550 (38.0) 
Regulators, Psig (Bar) 

Maximum Emergency Outlet 
(Casing) Pressure of 68 (4.6) 550 (38.0) 
Main Regulators, Psig (Bar) 

,. Um1ted to th11 value bv mu:uf'um inlet prH1ure to Type 830 re9ulator. hm1ted by maximum ematgency outlet preuure of 89 p•ig (4.8 bar). 
2. A4)pliH 10 both loading regulator and Type 830 m11n regulator. 5. For outlet pre11ura saning, to 360 paig (24.2 b1rt. For h1gherpr11111ure 1ett1ng1, outlet pl'9saure 11 
J. Damage 10 1ntam11 pan, of the regulator may occur 1f outlet prea,ur• ••c•ed• the actual preHura limited by m1ximum11mer9ancy outlet praHurea of 550 paig (38.0 bar). 

setting by amounts greater than thoH shown in th11 row. Lou of loading pre11ur• 10 main 8. Leak~• or bui,1ing of pr•asure-cbntaining pan, m1y occur 1f outlet presaure eKcHd1 th••• 
reagu\1tor d1aQhragm will reduce outlet preuure 11tting 1n proportion 10 th• 1011 in loedtng values. 
orenura. 7. Limited to tl'li• value by m1a:imum emergency loading pre11un1 of main regulator. 

4 For outlet oresaur1 settings uo to 48 011g (3.2 ber). For higher pressure setting•. outlet p,aa•ure i• 

Table 6. Spring-Loaded Type 630R Relief Valve Pressure Limits 

I Deacription Low-Pressure Relief Valve High-Pressure Relief Valve 

Ma.,mum Allowable Relief Relief Pressure Setting Plus Relief Pressure Setting Plus 
(Inlet) Pressure, Maximum Allowable Buildup of Maximum Allowable Buildup of 
Psig (Bar) 25 psig (1.7 bar) 250 psig (1 7 bar) 

Maximum Emergency 
Inlet (Casing) 75 (5.2) 550 (38.0) 
Pressure•. Psig ( Bar) 

Relief (Inlet) Pressure Settings, 
3 to 8 6 to 17 15 to 22 20 to 35 27 to 50 30 to 70 50 to 95 75 to 1 75 150 to 250 

(0.2 to 0.5) (0.4 to 1.1) (1.0 to 1.5) (1.4 10 2.4) (1.9 to 3.5) (2.0 to 4.8) (3.5 to 8.5) (5.2 to 12.1) (10.4 to 17 .3) Psig ( Bar) and Spring 
OW0192 OW0191 OW0190 OY0664 1J1489 OW0191 OW0190 OY0684 1J1469 Part Number 

27022 27022 27022 OOOA2 27142 27022 27022 OOOA2 27142 

• leak.age or burstmg of pres1ure-cont11n1ng pans may occur 1f inlet preasure e11ceeda th••• values. 

Table 7. Pressure-Loaded Type 630R Relief Valve Pressure Limits 

LOW-PRESSURE RELIEF VALVE 
LOADING REGULATOR TYPE 

HIGH-PRESSURE RELIEF VALVE 

Type 67 Type 67 Type 1301 F 

Maximum Allowable Inlet Relief Pressure Setting Plus Maximum Relief Pressure Setting Plus Maximum 
Pressure to Relief Valve Allowable Buildup of 25 psig (1. 7 Bar) Allowable Buildup of 250 psig (17 Bar) 

Maximum Emergency Inlet 
(Casing) Pressure• of Relief 75 (5.2) 550 (38.0) 550 (38.0) 
Valve, Psig (Bar) 

Maximum Allowable Inlet 
Pressure to Loading Regulator 76 (5.2)t 250 (17.3) 550 (38.0)t 
Psig (Bar) 

Relief Pressure Settings, 10 to 20 (0.7 to 1.4) or 50 to 100 10010225 
Psig (Bar) 20 to 50 (1 .4 to 3.5) (3.5 to 8.9) (6.9 to 15.5) 

Maximum Emergency Outlet 
(Casing) Pressure• of 75 (5.2)i 110 (7.6) 250 (17.3) 
Loading Regulator, Psig ( Bar) 

• L11k1g1 or bursting of pr111ure-cont11n1ng pant may occur 1f prea•ure e11cead1 1t,a1a \l• luea, ; Limited to 1h11 value by me,umum emergency lo1ding preaeure of Type 830R. 
t llm1t111d 10 1h11 value by m1111mum emer;ency inlet pr111ure of relief valve. 
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WARNING 

Overpressuring any portion of this equipment 
may cause damage to regulator parts, leaks in 
the regulator, or personal injury due to bursting 
of pressure-containing parts or explosion of 
accumulated gas. ,, 

To avoid overpressure, provide an appropriate 
overpressure protection device to ensure that 
none of the limits listed in tables 3 through 7 
will be exceeded. 

Regulator or relief valve operation below the limits 
specified in tables 3 through 7 does not preclude the 
possibility of damage from external sources or from debris 
in the gas line. Inspect the regulator for damage after any 
overpressure condition. 

Loading Regulator Supply Pressure 
Use a clean, dry gas as supply pressure for the loading 
regulator of pressure-loaded regulators or relief valves. 
Connect the supply to the 1 /4-inch NPT inlet connection of 
the loading regulator. The supply pressure may be obtained 
from the upstream piping, but be certain adequate over
pressure protection is provided for the loading regulator 
and for the spring case of the main regulator or relief valve. 

STARTUP 

Starting up the unit consists of turning on supply pressure 
to the loading regulator for pressure-loaded units, and for 
all units, opening the upstream block valve, introducing gas 
pressure, and checking (also adjusting, if necessary) the set 
pressure. Use gauges to monitor pressures during startup. 

The range of allowable pressure settings is marked on the 
nameplate. If a pressure setting beyond the nameplate 
range is required, substitute an appropriate spring selected 
from table 9. Select a loading regulator spring from the 
appropriate loading regulator literature. Be sure to change 
the nameplate to indicate the new pressure range. 

WARNING 

To avoid the consequences of over-tightening 
the spring in spring-loaded regulators or relief 
valves, consult table 8 and replace the adjusting 
screw with one of the correct length when 
replacing the spring. 

630Series 

Some pressure ratings are dependent upon the actual 
outlet pressure settings being used. For example, with a 
Type 630 regulator, outlet pressure must not exceed the 
setting by more than 20 psig (1.4 bar) for low pressure 
constructions or 200 psig (14 bar) for high-pressure 
constructions, or damage to internal regulator parts may 
occur. However, with some higher pressure ranges, the 
setting plus 20 psig (1 .4 bar) or 200 psig (14 bar) exceeds 
the maximum emergency outlet (casing) pressure. Before 
increasing the setting, refer to tables 3 through 7 (as 
appropriate). Review the pressure limits for the spring 
range being used, and be certain that the new pressure 
setting will not result in an overpressure condition. Always 
use a pressure gauge to monitor pressure when making 
adjustments. 

Adjusting Spring-Loaded Regulators and 
Relief Valves 
Loosen the locknut (key 2. figures 5 and 7) atop the spring 
case. While monitoring the pressure, rotate the adjusting 
screw (key 1, figures 5 and 7) clockwise to increase set 
pressure or counterclockwise to decrease it. When the unit 
is regulating or relieving pressure at the desired value, 
tighten the locknut. 

Adjusting Pressure-Loaded Regulators 
and Relief Valves 
Loosen the locknut on the loading regulator spring case. 
While monitoring gas pressure, rotate the loading regulator 
adjusting screw clockwise to increase set pressure or 
counterclockwise to decrease it. When the unit is 
regulating or relieving pressure at the desired value, tighten 
the locknut on the loading regulator. 

SHUTDOWN 

Slowly close the upstream block valve. For pressure-loaded 
constructions, shut off supply pressure to the loading 
regulator. 

PRINCIPLE OF OPERATION 

This section describes the operation of the Type 630 
regulator and the Type 630R relief valve with spring 
loading. The pressure-loaded constructions operate the 
same way except that force on the top of the diaphragm is 

4.8.10-9 
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r:::J INLET PRUSURI 

D OUTLET PRESSURE 

Figure 3. Type 630 Regulator Sectionel View 

pressure from a loading regulator, rather than a spring. Set 
pressure is changed with an adjusting screw on the loading 
regulator rather than on the main regulator or relief valve. 
The Type 630R relief valve uses a light spring for added 
stability. 

Type 630 Regulators 
Refer to figure 3. In the regulator construction, outlet 
pressure registers beneath the diaphragm. As long as the 
outlet pressure is less than the set pressure, spring force on 
the diaphragm causes the lever to hold the valve open. 
When the outlet pressure exceeds the set pressure, the 
diaphragm moves to compress the spring and the lever 
closes the valve until the outlet pressure returns to set 
pressure. 

Type 630R Relief Valves 
Refer to figure 4. In the relief valve construction, inlet 
pressure registers beneath the diaphragm. As long as the 
inlet pressure is less than the set pressure, spring force 
causes the lever to hold the valve closed. When the inlet 
pressure exceeds the set pressure, the diaphragm moves to 
compress the spring and the lever opens the valve allowing 
inlet pressure to bleed into the downstream line or to 
atmosphere until the inlet pressure returns to set pressure. 

MAINTENANCE 

Parts are subject to normal wear and must be inspected and 
replaced as necessary. Frequency of inspection depends 
upon severity of service conditions. 

VALVE PLUCI 

SPRING 

j:::::;::::j INLET PRESSURE 

CJ OUTLET PRESSURE 

Figure 4. Type 630R Relief Valve Sectional View 

WARNING 

To avoid personal injury or equipment damage. 
isolate the regulator or relief valve from the 
pressure system and release all pressure before 
performing maintenance. 

If the loading regulator of pressure-loaded constructions 
requires maintenance, disconnect the supply pressure line 
(and bleed orifice vent line if one is present) and unscrew 
the loading regulator from its mounting nipple. Refer to the 
separate 67 Series or Types 1301 F and 1301 G instruction 
manual for maintenance information. 

Except where indicated, key numbers in the following 
procedures are shown in figure 5 for spring-loaded Type 
630 regulator, in figure 6 for pressure-loaded Type 630 
regulator, in figure 7 for spring-loaded Type 630R relief 
valve and in figure 8 for pressure-loaded Type 630R relief 
valve. 

Replacing Seat Ring, Valve Disc, and 
Lever 

Note 

With some piping systems it may be possible to 
omit step 1 below by removing four cap screws 
(key 1 7) and spreading the body (key 23) and 
inlet adaptor (key 18) far enough apart to allow 
removal of the seat ring (key 20) and Type 630 
valve disc (key 21, figures 5 and 6) or the seat 
ring (key 20) and the Type 630R valve seat C
ring (key 37, figures 7 and 8). 

4.8.10-10 
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CAUTION 

If step 1 is omitted and the body and inlet 
adaptor are separated, take care to avoid 
pinching fingers between the body and the 
inlet adaptor. 

1 . Disconnect piping from inlet adaptor (key 1 8). Remove 
four cap screws (key 1 7) and adaptor. 

2. Remove seat ring (key 20) and gaskets (key 19). 

3. To remove Type 630valve disc (key 21, figures 5 and 6) 
or Type 630R valve seat O•ring (key 37. figures 7 and 8), 
first disconnect remote vent pipe (if one is used). For 
pressure-loaded constructions, disconn-ect loading
regulator supply line. 

4. Unscrew the two cap screws that secure diaphragm 
adaptor (key 13) to body (key 23); remove diaphragm 
adaptor and attached spring case (key 3). 

5. If it is necessary to replace the lever (key 14), drive out 
the pin (key 15) and slide the lever out of the diaphragm 
adaptor. When replacing the lever, make sure the slot 
engages the connector assembly (key 1 2) and replace the 
pin. 

6. Remove valve carrier assembly (key 22) from body. 

7. To replace seating surface: 

a. For Type 630, use a 3/4-inch socket wrench to 
remove and re-install valve disc and holder assembly (key 
21, figure 5 and 6). 

b. For Type 630R, unscrew machine screw (key 36, 
figures 7 and 8) and remove 0-ring washer and O•ring (keys 
32 and 37, figures 7 and 8) from 0-ring holder (key 21, 
figures 7 and 8). When reassembling, apply a good-quality 
gasket shellac to the machine screw thread. 

8. Use new seat ring gaskets (key 19) and body gasket 
(key 16) when reassembling. Insert valve carrier assembly 
(key 22) into the body before re-installing the diaphragm 
adaptor. 

Note 

The spring case (key 3) must point away from 
the adaptor (key 1 8) on Type 630 regulators as 
shown in figures 5 and 6. On Type 630R relief 
valves, the spring case must face the same 
direction as the adaptor (key 18) as shown in 
figures 7 and 8. 

4.8.10-11 
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9. Be certain the lever (key 14) engages the valve carrier. 

10. Secure the diaphragm adaptor (key 1 3) to the body 
(key 23). Fit the adaptor (key 18) to the body (key 23) and 
install and tighten the four cap screws (key 1 7). 

Replacing the Diaphragm 
1. Relieve spring compression as follows: 

a. For spring-loaded constructions, loosen locknut 
(key 2. figures 5 and 7). Turn the adjusting screw (key 1. 
figures 5 and 7) counterclockwise until spring compression 
is relieved. 

b. For pressure-loaded Type 630R relief valves (and 
for pressure-loaded Type 630 regulators that have been 
furnished with a spring), turn cap screw (key 1, figure 8) 
counterclockwise until spring compression is relieved. 

2. Disconnect remote vent line (if one is present). 

3. For pressure-loaded constructions, disconnect the 
supply pressure line from the loading· regulator (key 28. 
figure 9). 

4. Remove spring case (key 3) by unscrewing cap screws 
and nuts (keys 9, 1 0, and 30). 

5. Remove diaphragm (key 11) and attached parts from 
the lever (key 14). 

6. Unscrew cap screw (key 6) from connector head 
assembly (key 12) and disassemble the diaphragm 
assembly, 

7. Install new diaphragm. Note that low-pressure 
constructions use a diaphragm plate (key 8. figure 5) on the 
spring case side of the diaphragm. Low-pressure, pressure· 
loaded constructions use a diaphragm plate on each side of 
the diaphragm and a diaphragm plate gasket (key 38, figure 
8) with each plate. Install new gaskets when replacing 
diaphragm. 

8. When reassembling, be certain that the diaphragm 
connector is engaged in the lever. 

9. To ensure proper slack in the diaphragm: 
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a. For constructions using a spring, tighten the spring 
case cap screws finger-tight only. Compress the spring 
slightly with the adjusting screw (or cap screw for pressure• 
loaded constructions); then complete the tightening of 
spring case cap screws and nuts. 

PARTS ORDERING 

b. For constructions without a spring, tighten spring 
case cap screws finger-tight only. Remove esp screw (key 
1. figure 6). Insert a rod in the spring case and push on the 
diaphragm assembly to take up the slack; then complete 
the tightening of spring case cap screws. Re-install cap 
screw (key 1. figure 6) in spring case. 

When corresponding with Fisher representative or the 
factory concerning this unit, state the type number and all 
other pertinent information on the nameplate. Specify the 
eleven character part number when ordering new parts 
from the following parts list. 

Key 

1 
2 

J 

4 

5 
6 

PARTS LIST 

DHcription Part Numbar 

Adjusting Screw, steel See table 8 
Hex Nut. Cd pl steel (none req'd for 
pressure-loaded) 1 AJ524 24122 

Spring Case 
Low-pressure 

Cast iron 
Steel 

High-pressure 
Cast iron 
Steel 

Upper Spring Seat, zinc 

JC7809 19042 
3N6981 22012 

3C7808 19042 
3N6983 22012 

Type 630 pressure-loaded (none req'd) 
Type 630 & 630A spring loaded & 

Type 630A pressure-loaded 
Pressure range to 275 psig 

(19 bar) 0W01 93 44022 
Pressure range over 275 paig 

(19 bar) 1 K3711 44022 

Sprong, steel See table 9 
Cap Screw, pl steel 

Types 630 & 630A low-pressure, 
pressure loaded 1 Bl 363 24052 

All others 1 A81 76 99012 
7 Lower Spring Seat 

8 

9 

10 

Low-pressure, 
steel 

High-pressure. zinc 
0W0203 24102 

Pressure range to 275 psig 
(19 bar) 0W0201 44022 

Pressure range over 275 psig 
(19bar) 1K371044022 

Diaphragm Plate, Cd pl steel 
Low-pressure only 

Spring-loaded 
(1 req'd) 0W0202 25072 

Pressure-loaded 
(2 req'd) 0W0202 25072 

Cap Screw, Cd pl steel 
Std (2 req'd) 1 AJ526 24052 
Wire seal 

(1 req'd) 1 A3526 24052 
(1 req'd) 1 A4191 24052 

Cap Screw. pl steal 
Low-pressure 

(10 req'dl 1 A3525 24052 
High-pressure 
(4 req'd) 1 A3525 24052 

Figure 5. Spring-Loaded Type 630 Regulator-Low-Pressure Construction 

Key 

11 • 

12 

13 

14 

15 
16 

DHcription Part Number 

Diaphragm, neoprene 
Low-pressure 0W0200 02192 
High-pressure 0W0l 99 02192 

Connector Head Ass ·y 
Pressure-loaded. low-pressure only 
Aluminum trim 1 C3000 X0012 
SST trim 1 CJ0OO X0022 

All others 
Aluminum trim 
SST trim 

Diaphragm Adaptor 
Low-pressure 

Cast iron 
Steel 

High-pressure 
Cast iron 
Steel 

Lever Ass'y 
Low-pressure 
High-pressure 

Pin, SST 
Gasket, asb/nitrile 

1 P8465 0OOA2 
1 P8465 OO0B2 

0W0197 19012 
2N6985 22012 

0W0198 1901 2 
2N6987 22012 

1 B2891 0OOA2 
1 B2890 OOOA2 

0W0188 351 72 
0W0l 87 04022 

• Rec;ommended spare part. 
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Key 

17 

18 

19 

20 

DHcription Part Number 

Cap Screw, steel (4 req'd) 
1" body 1 A9359 24052 
2"' body 1 A3535 24052 

Inlet Adaptor, steel 
1" NPT 1 F4798 23022 
2" NPT 1 F4799 23022 

Inlet Body Gasket (2 req'd) 
Copper, for brass 
trim 0W0l 84 15042 

Asbestos, for SST 
trim 0W01 84 04022 

Seat Ring 
Type 630 

Brass 
1 /8" (3.2 mm) 
port dia 

3/16" (4.8 mm) 
port dia 

1 /4" (6.4 mm) 
port dia 

3/8" (9.5 mm) 

020400 1 401 2 

1B2195 14012 

0W0183 14012 

port dia 0W0182 14012 
1/2" (12.7 mm) 
port dia 0W0181 14012 

-
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SIDE VIEW 

Figure 6. Spring-Loaded Type 630 Regulator-High-Pressure Construction 

Key Description Part Number Kay Description Part Number Key Description Part Number 

20 Seat Ring (Continued) 23 Body 36 Machine Screw 
SST 1 ·• NPT. cast iron Type 630R only 

1 /8"' (3.2 mm) w/brass pitot Brass 1 A6826 18992 
port dia 1 K4166 35032 tube OW0209 OOOA2 SST 1 03364 35042 

3/16" (4.8 mm) w/SST pitot 37• 0-Ring 
port dia 1 K4165 35032 tube OW0209 X0012 Type 630R only 

1 /4" (6.4 mm) 1" NPT, steel Nitrile 1 D2888 08992 
port dia 1 K4164 35032 w/brass pitot TFE 1 F5819 08522 

3/8" (9.5 mm) tube 2N8990 OOOA2 38* Gasket. asbestos (2 req'd) 
port dio 1 K4163 35032 w/SST pitot For low-pressure, presoure-loaded 

1 /2" 112.7 mm) tube 2N8999 X001 2 only 1 Bl 922 04022 
port dia 1 K4162 35032 2" NPT, cast iron OW0215 19012 39• Gasket, copper 

Type 630R 2" NPT, steel 2N6991 22012 For pressure loaded 
Brass, 1/2" (12.7 mm) only OY0089 15042 
port dia 1 87350 1401 2 27 Vent Ass'y (none req'd for pressure-

SST. 1/2" (12.7 mm) loaded) Y602X1-A12 40* Gasket, copper & asbestos 
port dia 1 B7350 35032 28 Loading Regulator (for pressure-loaded For pressure-loaded 

only) only 1 E2759 99212 
21 Valve Disc Ass'y Type 67. 67H, 1301 For 

Type 630 only 1301G 
Brass/nitrile 1 B4500 OOOA2 30 Hex Nut. Cd pl steel 
SST/nitrile 1 84500 OOOB2 Low-preaaure Not• 

Brass/polyurethane 1P7351 X0012 (10 req'd) 1A3627 24122 
SST /polyurethane 1 P7351 000A2 High-pressure Key nos. 47, 48 & 49 are for 
Brass/nylon 1 C1 860 OOOA2 (4 req'd) 1 A3527 24122 pressure loaded units only. 

SST/nylon 1 Cl 860 OOOB2 31 Cap Screw. pl steel (2 req'd) 
8rass/TFE 1 C1 880 OOOC2 (not shown) 1A3418 24052 47 Pipe Nipple. zinc pl galvanized 

SST/TFE 1 C1 860 00002 steel 1 B2188 26232 
21 0-Ring Holder 32 0-Ring Washer (For 630R only) 48 Street Elbow, malleable iron 

Type 630R Bra11 1 03359 14012 High pre•• ure units 
Brass 1 D3380 14012 SST 1 D3359 35072 only 1 A91 32 21992 
SST 1 D3380 35032 33 Plug, pl steel (not shown) 49 Blead Orifice Aas ·y 

22 Va Ive Carrier For 2" NPT bodies Low praaaura 

Brass OW0188 14022 only 1 08293 28982 3-20 psig (0.2 to 1 .4 bor) looding 
SST OWOl 86 35032 34 Nameplate, aluminum regulating range 1 K8845 X001 2 

Type 630 1 F7498 11032 20-100 psig (1.4 to 6.9 bar) loading 

Type 630R 21A5495 X012 regulator range 1 K8844 X001 2 
35 Drive Screw, SST High pressure 1 K8843 X0012 

(4 req'd) 1 A3682 28982 

•Recommended soare put. 
4.8.10-13 
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Figure 7. Spring-Loaded Type 630R Relief Valve-High-Pressure Construction 

CD 
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SIDE VIEW 

Figure 8. Pressure-Loaded Type 630R Relief Valve-Low-Pressure Construction 
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Figure 9. Exterior View of Pressure-Loaded Type 630 Regulator-Low-Pressure Construction 

Table 8. Key 1, Adjusting Screw, Steel 

ADJUSTING SCREW LENGTH OF 
TYPE SPRING ADJUSTING SCREW 

PART NUMBER THREADED PORTION PART NUMBER PART NUMBER 
(WIRE SEAL) In. mm 

0W0192 2 7022 1A2791 28982 1 R8299 28992 4 102 
0W0191 27022 182120 28982 1 R8300 28992 3-1/2 89 
0W0190 27022 1 A5005 28982 1 R8085 28992 3 76 

630 0Y0664 000A2 1 A5005 28982 1 R8085 28992 3 76 
1J1469 27142 1 A5005 28982 1 R8085 28992 3 76 
1 K3709 27082 1 A5005 28982 1 R8085 28992 3 76 
Nonet 1 Cl 162 24092 ... 7/8 22 
0W0192 27022 1 A2791 28982 1 R8299 28992 4 102 
0W0191 27022 1 82120 28982 1 R8300 28992 3-1 /2 89 

630R 
0W0190 27022 1 A5005 28982 1 R8085 28992 3 76 
0Y0664 000A2 1 03366 28982 1 R8301 28992 3-1/4 83 
1J1469 27142 1 03366 28982 1 R8301 28992 3-1/4 83 
0W0192 27022t 1 03590 24492 ... 2-3/16 56 

t Pressure-loaded cons1ruct1on. 
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Table 9. Key 5, Regulator Spring, Steel 

Type Outlet (or Relief) Preseure Spring Part 
Saning, Psig (Ber) Number 

3 to 10 (0.2 to 0.7) OW0192 27022 

Low• Pressure 
8 to 20 (0.8 to 1 .4) OW0191 27022 

1 7 to 30 (1 .2 to 2.0) OW0190 27022 
27 to 40 (1 .9 to 2.8) OY0664 OOOA2 

Spring-Loaded 27 to 50 (1 .9 to 3.5) OW0192 27022 
Type 630 46 to 95 (3.2 to 6.6) OW0191 27022 

High-Pressure 
90 to 1 50 (6.2 to 10.3) OW0190 27022 

150 to 200 (10.3 to 13.8) OY0664 OOOA2 
200 to 275 (13.8 to 18.9) 1J1469 27142 
275 to 500 (18.9 to 34.5) 1 K3709 27082 

3 to 8 (0.2 to 0.5) OW0192 27022 
6 to 1 7 (0.4 to 1 . 1 ) OW0191 27022 

Low-Pressure 1 5 to 22 (1 .0 to 1 .5) OW0190 27022 

Spring-Loaded 
20 to 35 (1 .4 to 2.4) OY0664 OOOA2 
27 to 50 11 .9 to 3.5) 1J1469 27142 

Type 630R 
30 to 70 12.0 to 4.8) OW0191 27022 

High-Pressure 
50 to 95 (3.5 to 6.5) OW0190 27022 
75 to 1 75 15.2 to 12.1) OY0664 OOOA2 

150 to 250 (10.4 to 1 7.3) 1J1469 27142 

Low-Pressure 
1 0 to 20 or 20 to 50 

OW0192 27022 
Pressure-Loaded 10.2 to 1 .4) or 11.4 to 3.5) 
Type 630R 

High-Pressure 
50 to 100 or 100 to 225 

OW0192 27022 
13.5 to 6.9) or (6.9 to 15.5) 

~•m'!] • WORLOW/OE MANUFACTURI/IJG. SALES. SERVICE 1 
Fisher Controls Company 

Spring Color 
Code 

Red Stripe 
Olive Drab 
Zinc Plate 
Green Stripe 

Red Stripe 
Olive Drab 
Zinc Plate 
Green Stripe 
Blue Stripe 
Yellow Stripe 

Red Stripe 
Olive Stripe 
Zinc Plate 
Green Stripe 
Blue Stripe 

Olive Drab 
Zinc Plate 
Green Stripe 
Blue Stripe 

Red Stripe 

Red Stripe 

Specification• are subject to change. 
Metric equiv• l• nt• of English ur.its 
are shown in parentheses and are in 

millimeters unfes, otherwise noted. 

rilller c..tr.s eo.u,. MlrlA1Ht1N. l1w1. 0thtr PtNts: Coraopolis. PA; McKinney & Sherman, TX; Woodstock, 01\1: Cornwall. Engl• nd; Toluca. Mexico. Sao Jose 001 Campos, e,u:11; Tokyo. Japan 
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installation 

These instructions apply to all models of the 2700 and 
3700 Series Pressure and Temperature Controllers. For 
a complete parts list, refer to Parts Supplement No. 
2033E PSI. 

General 
When the controller is to be mounted on a No. 37 or 
No. 38 actuator. it is fastened to the pad (Fig. 1) on the 
spring barrel with two fillister head screws (5/16"-18 x 
¾" long). The controller is mounted on Nos. 31 and 33 
spring-diaphragm actuators (Fig. 2) with a bracket, two 
cap screws and 2 nuts. A universal type case permits 
surface or flush panel mounting. For surface mounting, 
drill two 3/e" dia. holes as shown in Fig. 3 and fasten 
controller to panel with two 5/16" cap screws and two 
nuts. For flush mounting, cut out panel as shown and 
secure the controller in place using the two brackets 
and cap screws provided. 

Series 2700 Pressure Controllers 
Connect the controlled pressure to the ¼" NPT con
trolled pressure connection located on the left side of 
the case. Install a shut-off valve in the controlled pres
sure piping. 
On liquid and steam installations, slope the controlled 
pressure piping to vent air and vapors. When high 
points are unavoidable, make provisions for collecting 
and venting air and vapors at such points. Avoid mak
ing a pressure connection where rust or dirt may 
accumulate. 
On air or gas installations, slope the controlled pres
sure piping to drain condensate. When low points are 
unavoidable, make provisions for collecting and drain
ing possible accumulations of condensate. 

Series 3700 Temperature Controllers 
When installing temperature controllers, DO NOT KINK, 
TWIST OR BEND the flexible tubing in a radius of less 
than 3 inches, as it is part of a sealed filled system. 
HANDLE WITH CARE. 
The bulb of the thermal system should be located where 
a representative temperature and unrestricted circula
tion are assured. The entire bulb or well should be 
immersed. 
Bulbs ordinarily have an extension which may be bent 
to any desired angle up to 90 degrees, provided the 
radius of the bend is not less than 1 inch. 
When installing Types 15 or 16 thermal systems, dis
connect the well from the bulb by turning the jam nut. 
Do not turn the bulb. Screw the well in place and com
pletely insulate the exposed portion. Insert the bulb in 
the well and tighten the jam nut, without turning the 
bulb. When inserting or removing the bulb, grasp the 
extension stem, not the flexible tubing. 

Air Piping 
Provide a compressor capacity of about 1 cubic foot of 
free air per minute for each controller if maximum 
output pressure is 15 psi; 1.5 cubic feet of free air per 
minute if maximum output pressure is 30 psi. Maximum 
controller air consumption is approximately .3 SCFM. 

Blow out all pipe tubing and fittings before connecting 
to controller. If thread compound is used, apply it only 
to male threads in moderate amount. 
Supply air: Use ¼" brass pipe or 3/e" O.D. copper tub
ing for air supply to controllers. Copper tubing is 
preferable. 
Connect the air supply to the ¼" NPT connection 
located on the left side of the case. Install a shut-off 
valve and filter-regulator (if controller is 3700 Series, 
also install supply pressure gauge) in th!s line. Adjust 
the regulator for the required reduced pressure, i.e., 20 
or 35 psi. For continuous trouble-free operation, the air 
supplied to the filter-regulator must be clean and dry. 
Output air: Use ¼" brass pipe or 3/e" O.D. copper tub
ing for the output air line. ¼" 0.D. copper tubing may 
be used when the controller is valve mounted. Copper 
tubing will usually be found most satisfactory. Connect 
the output line to the tapped connection in the dia
phragm case of the control valve. The output air piping 
must be free from leaks. 

Overall controller action 
The controller mechanism is set for the control action 
specified. The overall action can be checked by deter
mining whether a rise in the controlled variable opens 
or closes the control valve. 

Application Control Valve Controller 

If a rise and the then the 
in controlled control valve controller must 
variable should action is be set for 

close the valve air-to-close direct action 
ti close the valve • air-to-open reverse action 

open the valve air-to-close reverse action 
open the valve air-to-open direct action 

To reverse the action of 2700 controllers, proceed as 
follows, refer to Figures 9 & 10: 

1. Loosen the fittings at the pressure connection (23) 
and the pressure element (bourdon tube or bellows). 

2. Bourdon tube: Remove the screws (16) holding the 
bourdon to the bourdon plate (28) and reverse the 
bourdon tube as illustrated on the instruction plate 
located inside the cover. The pin at the tip of the 
bourdon tube must engage the lower edge of the 
overrange lever. Swing the tubing and reassemble. 
To avoid bending the tubing, insert the pressure 
fitting into the bourdon tube before remounting the 
tube. 

3. Bellows: Loosen nuts (20 & 27) and remove the 
bellows element from the controller. If the bellows 
will not slip by the overrange lever, loosen two 
screws (18) and pull out the proportional mech
anism slightly. Reverse position of the bellows as 
outlined on the plate on the cover and reconnect 
tubing. 

4. Reverse the set point index (77) and replace. 
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To reverse the action of 3700 controllers, refer to Fig. 
11 and proceed as follows: 

2. Rebend the capillary tubing of the thermal sys· 
tern. being careful to avoid kinking. The pin at 
the tip of the bourdon tube must engage the 
lower edge of the overrange lever A 

1. Remove the screws (16) holding the bourdon 
tube (21T) to the bourdon plate (28) and reverse 
the bourdon tube. as illustrated· on the Instruc
tion Plate located inside the cover. 

3. Reverse the set point index (77) and replace. 
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operation 

Series 2700 Pressure and 3700 Temperature Controllers 
differ only in the respect that the latter controllers em
ploy vapor pressure type thermal systems and an indi
cating dial thermometer replaces the supply pressure 
gauge and is an integral part of the thermal system. 
Bulb temperature is thus converted into a correspond
ing pressure and the operation of the controller is 
identical to that of the pressure controller. 

Nozzle Block (Figures 4 & 12) 
The nozzle block (12) contains a metering orifice which 
meters the air supply to the nozzle (8) and output sys
tem. When the nozzle is completely covered, the flow 
of air through the metering orifice builds the pressure 
in the output system to a maximum. When the nozzle 
is uncovered, the pressure in the output system falls to 
zero. Whenever the output pressure is in equilibrium 
with the controlled variable, a balance is established 
between the air passing through the metering orifice 
and that which escapes through the nozzle. 

Booster Relay (Fig. 5) 
Series 2700 and 3700 Controllers may be supplied with 
a 1 :1 booster relay (17) as an integral part of the con-

. troller. The relay is attached, by two screws, to a 
mounting pad cast on the case. 
In the event a booster relay is supplied for field mount
ing, a cover plate. channeled to connect the output air 
passage, must be removed. A smaller size nozzle is 
available, if desired, to reduce controller air consump
tion. 
The supply air passes to the nozzle block and to the 
underside of the relay plug. Operation of the controller 
is then identical to that previously described except the 
nozzle block meters the air supply to the booster relay 
rather than the output system. Since the booster has a 
larger orifice than the nozzle block, the volume of out
put air delivered by the booster is greater than that 
which could be delivered through the nozzle block. 

Proportional Mechanism (Fig. 4) 
(Models 2705, 2706, 3705, 3706) 

The proportional bellows (57) is fixed at one end and 
is directly connected to the output pressure from the 
nozzle block. The free end of the bellows is fastened 
to the proportional leaf spring (44). The flapper (8) 
rotates freely on the bearings mounted on the movable 
end of the proportional bellows. With the bourdon tube 
mounted for direct action as shown in Fig. 4, an in
crease in controlled variable causes the free end of the 
bourdon tube to rotate the flapper clockwise about the 
bearing. tending to lower the flapper to cover the nozzle 
and increase output pressure. The resultant increase in 
bellows pressure tends to raise the flapper bearing, 
causing the flapper to uncover the nozzle and decrease 
output pressure. In normal operation, the reaction of 
the proportional bellows to change in output pressure 
maintains the flapper in a position to throttle a steady 
output pressure. 
Since the movement of the proportional bellows is pro
portional to movement of the free end of the bourdon 
tube and output pressure, then the output pressure 

must be exactly proportional to the movement of the 
free end of the bourdon tube. 

Proportional-Reset Mechanism (Fig. 6) 
(Models 2715, 2716, 3715, 3716) 

The construction of this unit differs from the propor
tional unit in that a reset bellows (50) replaces the 
alignment spring and a resistance unit (11) and a 
capacity tank are included in the air circuit to the 
proportional and reset bellows. 
When the controlled variable is at the set point under 
equilibrium conditions, the pressures in the reset and 
proportional bellows are equal. A departure from the 
set point causes the proportioning mechanism to act 
exactly as in a proportional controller, except that a 
differential is created between the pressures in the two 
bellows. If the process load stabilizes at a new value, 
the pressure in the two bellows gradually equalize by 
flow of air through the resistance unit and the required 
output pressure for a new valve plug position is ob
tained at the original set point. Reset rate (i.e. the num
ber of times that the effect of proportional action with 
a given deviation is repeated per minute by the reset 
action) depends upon the particular process and is 
varied by changing the value of the resistance between 
the reset and proportional bellows. 

Differential-Gap Mechanism (Figures 7 & 13) 
(Models 2735, 2736, 3735, 3736) 

This type controller is identical with the proportional 
type except that a three-way pilot (35), identical in 
appearance and mounting to the nozzle block is util
ized. (Note: The proportional controller may be con
verted in the field by replacing the nozzle block with 
the three-way pilot. However, this would make a direct 
acting controller a reverse acting differential-gap con
troller and a reverse acting controller a direct acting 
differential-gap controller. No other parts are required 
except, if desired a differential-gap scale.) _ 
When movement of the free end of the bourdon tube 
causes the flapper to rotate clockwise about the bear
ing, the flapper actuates the stem of the pilot to de
crease output pressure. The resultant reaction of the 
proportional bellows causes the flapper to further 
actuate the stem of the pilot to reduce output pressure 
to zero. The controlled variable must then change a 
certain amount in the opposite direction to cause the 
three-way valve to increase output pressure. 
The difference between the controlled variable at which 
the output is zero and at which it is maximum, is termed 
"differential-gap." The magnitude of the differential
gap is determined by the proportional band adjustment 
setting. The set point index establishes the midposi
tion of the differential-gap. 

Receiver Controller 
Any of the foregoing 2700 Series Pressure Controllers 
may be used as receiver controllers when provided with 
a 3-15 psi bellows element. Tha controller input signal 
is then received from a transmitter or another controller 
and the operation of the receiver controller is identical 
to that described. 
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Figure 4 Proportional Controller Figure 5 Proportional Controller 
with Booster Relay 

AIR SUPPLY OUTPUT AIR SUPPLY 

Figure 6 Proportlonal-Reset Controller Figure 7 Differential-Gap Controller 

m Supply pressure D Output pressure • Controlled pressure • Reset pressure 

PARTS REFERENCE 

Ref. Part Name Comput1tr Ref. Part Name Computer Ref. Part Name 
No. Abbrev. No. Abbrev. No. 

5 Spring SPRING 21 Pressure Element ELEMENT 78 Knob (set print) 
8 Nozzle NOZZLE 28 Bourdon Plate BON PLT 80 Bracket (pointer) 
11 Reset Unit AST UNT 35 Pilot (diff. gap) PILOT 88 Dial 
12 Nozzle Block NZL BLK 39 Knob (prop. band or 89 Screw 
17 Relay RELAY dill. gap) KNOB 120 Spring (alignment) 
18 Screw SCREW 44 Leaf Spring LEAFSPR 
19 Element Connecting 50 Reset Bellow S/ A AST BEL • A Overrange Lever 

Tube S/A ELM TBE 57 Bellows and Flapper S/ A BEL&FLP • B Flapper 

• Part of Bellows and Flapper S/ A (57) 
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adjustments 

Proportional band 
The function of the proportional band adjustment knob 
(39) is to vary the effective length of the proportional 
leaf spring. Its position determines the amount of 
movement of the bellows or bourdon tube required to 
produce a change in the output pressure from 3 to 15 
psi and therefore determines the magnitude of the 
proportional band. Because of the general usage and 
convenience, the values indicated on the proportional 
band scale are in percent of the controlled variable 
range. For example, a 50% proportional band indicates 
a change in output pressure of 12 psi for a 50% change 
(of total range) in controlled variable. To make this ad
justment, loosen the adjustment knob (39) until the 
clamp is free and slide the knob until the pointer indi
cates the desired value on the proportional band scale. 
Retighten proportional band adjustment knob. 

Set point 
Adjustment of the set point is accomplished by turning 
the set point adjustment knob (78) to rotate the bourdon 
tube or bellows about the plate post as a center, thus 
relocating the bourdon or bellows tip position. The 
direction for inc;reasing or decreasing the set point is 
indicated on the set point knob index (77). 

Reset rate (Figs. 9 & 14) 
The reset rate knob (109) is provided with a reference 
scale to indicate the relative value of reset at a given 
proportional band setting. With the reset rate at a low 
value, which will not interfere with the proportional 
band adjustment, narrow the proportional band as 
much as the process will permit without cycling. Widen 
the band by approximately 50%. Turn reset rate knob 
clockwise slowly, increasing the reset rate until cycling 
occurs. Note the value of the reset rate when cycling 
occurs and set reset rate for approximately 75% of 
that value. 

Differential gap 
The width of the differential-gap is determined by the 
position of the differential gap pointer along the differ
ential gap scale. The position of the set point index 
determines the position of the gap within the instrument 
range. To make this adjustment, loosen the differential 
gap adjustment knob (39) until the clamp is free. Slide 
the knob until the pointer indicates the desired value on 
the differential gap scale. Retighten differential gap 
adjustment knob. CAUTION: Supply pressure, i.e., 18 

"' J\ 
\· I I 
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psi must be held constant in order to insure accuracy 
of trip point. 

Alignment spring 
The setting of the alignment spring (120) (Fig. 4) is a 
factory adjustment. The alignment spring is attached 
to the free end of the proportional leaf spring (44) and 
adjusted in compression to equal the force exerted by 
the proportional bellows (57) at 9 psi output pressure, 
so that the leaf spring is then flat at 9 psi output pres
sure. 
This setting permits the adjustment of the proportional 
band with minimum change in output pressure (mini
mum upset to process) when the output pressure is at 
or near 9 psi. The value of 9 psi (midrange) has been 
selected since it approaches the normal operating 
pressure. 

Calibration 
The controller has been calibrated at the factory. How
ever, if it becomes necessary to recalibrate the con
troller, proceed as follows: 
1. Loosen proportional band knob (39) and slide knob 

until the pointer indicates a minimum proportional 
band. Retighten knob. 

2. With the primary element subjected to the variable 
at 50% of the control range, turn dial (88) to mid
point by turning knob (78). 

3. Loosen bourdon tube screws (16) or bellows frame 
screws (4) slightly and manually position bourdon 
tube or bellows frame until controller output pres
sure is approximately midpoint of output pressure 
range; i.e., 9 psi for 3-15 psi. 

4. Retighten bourdon tube or bellows frame screws. 
5. Turn set point adjustment knob (78) slightly until 

output pressure is exactly at the midpoint value. 
6. Loosen screw on dial (88) and rotate dial until mid

point mark is aligned with pointer. Tighten screw. 
7. Adjust set point and proportional band to desired 

values. 
NOTE: Calibration procedure for controllers with reset 
is the same as that for proportional controllers except 
that 9 psi should be locked in the reset bellows. 
Set reset rate index at 10 (open position) and adjust set 
point for 9 psi output. When 9 psi output remains con
stant for at least 30 seconds, set reset rate index at O 
(locking 9 psi in reset bellows) and follow proportional 
controller procedure. 
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Figure 9 
Model 2716 Proportional-Reset Controller 
with Booster Relay and Bourdon Element 

Figure 11 
Model 3716 Proportional-Reset Controller 
with Booster Relay and Thermal Element 

____ / 
Figure 10 

Model 2705 Proportional Controller 
with Bellows Element 
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Figure 12 Figure 13 
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Nozzle Block Assembly for Proportional Nozzle Block Assembly 
and Proportional-Reset Controllers for Differential-Gap Controllers 
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Figure 14 Reset Unit 

PARTS REFERENCE 

Ref. Part Name Computer Ref. Part Name Computer Ref. Part Name Computer 
No. Abbrev. No. Abbrev. No. Abbrev. 

1 Machine Screw MCN SCR 21T Thermal System 91 SPRING 
2 Screw SCREW 22 Closure Plate CLS PLT 92 PIL PLG 
3 Mounting Plate MTG PLT 23 Process Connection PR CONN 93 PIL BOY 
4 Screw SCREW 24 Machine Screw MCN SCR 94 SPRING 

6A Case Sub-assembly CASE SA 25 Spacer SPACER • 95 GASKET 
7 Proportional 26 Washer WASHER 96 pacer SPACER 

Mechanism S/ A PRP MCH 27 Nut NUT • 97 Diaphragm Block S/ A DPH BLK 
• 8 Nozzle NOZZLE 28 Bourdon Plate BON PLT 98 Spacer Ring SPC RNG 
• 9 Gasket (pilot) GASKET 29 Cover Plate CVR PLT • 99 Diaphragm DIAPHRM 

10 Screw (pilot) SCREW 30 Gasket GASKET 100 Cap CAP 
11 Reset Unit RST UNT ,31 Machine Screw MCN SCR 101 Machine Screw MCN SCR 
12 Nozzle Block NZL BLK 33 Terminal TERMINL 102 Tubing TUBING 
13 Screw SCREW 34 Machine Screw MCN SCR 103 Adapter ADAPTER 
14 Supply Gauge SUP GGE 35 Pilot (diff. gap) PILOT 104 Reset Housing RST HSG 
15 Output Gauge OUT GGE 39 Knob (prop. band 105 Pointer POINTER 
16 Screw SCREW or diff. gap) KNOB 106 Screw SCREW 
17 Relay RELAY 58 Scale Plate SCL PLT 107 Tubing TUBING 
18 Screw SCREW 59 Drive Screw ORV SCR •108 O-ring 0 RING 
19 Element Connecting 77 Set Point Index SETINX 109 Re~et Unit S/ A AST UNT 

Tube S/A ELM TB€ 78 Knob (set point) KNOB 115 Clamp CLAMP 
20 Nut NUT 88 Dial (set point) DIAL 116 Nut NUT 
21 Pressure Element ELEMENT 90 Spring Holding Screw HLD SCR 

• Recommended spare part. 
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maintenance 

Booster relay (Fig. B) 
If disassembly of the booster relay is required, proceed 
as follows: 
1. Unscrew (from the rear of the case) mounting 

screws which hold relay to the case. Break joint 
carefully to avoid damaging the relay gasket. 

2. Remove screw (90) and remove relay spring (91) 
and plug (92) from relay body (93). 

3. Unscrew four relay screws (101) holding relay cap 
(100), diaphragm (99), spacer ring (98), diaphragm 
block S/ A (97), spacer (96) and gasket (95) to relay 
body. Diaphragm spring (94) will come free from 
body. 

4. Clean parts with soft cloth. Use solvent if oil or 
grease is present. (Do not use solvent on diaphragm 
or gasket.) Blow out ports with clean air. 

5. Assemble relay cap (100), diaphragm (99), spacer 
ring (98). diaphragm S/ A (97), spacer (96), dia
phragm spring (94) and gasket (95) on relay body. 
Align holes and insert screws (101). 

6. Assemble plug (92), spring (91) and screw (90). 
7. Position relay gasket (30) on case and fasten relay 

to case with the two mounting screws (31 ). 

Proportional mechanism (Fig. 9) 
To remove the proportional mechanism for inspection 
or replacement, loosen the index post screw (18) and 
the bellows tubing adapter screw (13) and lift out the 
proportional mechanism frame. Avoid disturbing the 
setting of the alignment spring. 

Nozzle block (Fig. 12) 
To clean the nozzle (8) which contains the metering 
restriction, remove the screws holding the nozzle block 
(12) to the case and unscrew the nozzle from the block. 
Wash the nozzle in carbon tetrachloride or benzine and 
then blow out with clean, dry air. When replacing the 
nozzle, be sure it is firmly seated in the nozzle block. 

Pilot block (Fig. 13) (Differential-gap models) 
To clean the pilot (35), remove the two screws holding 
the pilot to the case and unscrew the exhaust from it. 
Wash all parts in carbon tetrachloride or benzine and 
then blow out with clean, dry air. Clean plug with 
clean, soft cloth and reassemble. 

f ,,.. ... 

Reset unit (Fig. 14) 
On proportional-reset controllers, the resistance unit 
may require occasional cleaning. 
1. With pointer (105) held so that it clears stop, turn 

reset knob counterclockwise and unscrew resist
ance unit (109) body to end of thread and remove. 

2. Remove hex nut on bottom of resistance unit body. 
Spring, spring button and plug will come free from 
body. 

3. Blow out ports and wipe parts with clean, lint-free 
cloth. 

4. Reassemble spring, spring button and plug in re
sistance unit body. 

5. Replace resistance unit body in reset frame. 
6. Turn reset knob clockwise and screw resistance 

unit body into reset frame until plug contacts bot
tom. If- unable to determine when contact occurs, 
remove resistance unit, press it down on a table top, 
depressing the plug, and slide it off the edge. The 
plug will snap back firmly into the seat. Replace in 
reset frame. When turning, a slight resistance will 
tell you when the plug stem contacts the bottom. 

7. Hold reset knob from turning and loosen index post 
screw in center of knob. 

8. Turn reset knob counterclockwise until reset knob 
stop contacts pointer. Turn dial to O and retighten 
screw in center of knob. 

Trouble shooting 
Difficulty in securing good controller performance may 
be caused by the process or by faulty installation. The 
following is a list of the sources of difficulties frequently 
overlooked: 
a. Cycling of other controllers in the process. 
b. Pulsations caused by pumps or steam traps. 
c. Plugged or partially plugged controlled pressure 

connection. 
d. Trapped, vapor or gas in controlled pressure con

nections, on liquid installations. 
e. Condensate in controlled pressure connection, on 

gas or air installations. 
f. Faulty air supply system. 
g. Plugged nozzle orifice. 
h. Sluggish thermal response due to improper bulb lo

cation or damaged tubing (3700). 
i. Reset unit not set correctly. 
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installation 

These installation, operating and maintenance instruc
tions apply to the Masoneilan MicroPak control valve 
and include part numbers for all recommended._spare 
parts. Replacement parts should be ordered from the 
Parts Service Department at our Montebello, California 
plant. Always reference serial number and model num
ber when ordering. 

Warning: This equipment should not be installed, main
tained or operated without reading, understanding and 
following these instructions. Failure to do so may result 
in personal injury or damage to the equipment. 

Preliminary steps 
1. Before installing the valve in the line, clean piping of 

all foreign material such as welding chips, scale, 
oil, grease or dirt. 

2. Record serial plate data for future reference. 
3. For inspection of the valve without interrupting the 

process, provide a hand operated stop valve on either 
side of the MicroPak with a hand-operated, throttling 
valve mounted in a bypass line. 

Valve installation (Figs. 1, 2, 3 & 4) 
Piping end connections The Micropak is rated at ANSI 
Class 1500 and has 1" NPT screwed ends. It may also be 
installed between machined raised face flanges of the 
following standards; ANSI Class 150, 300, 600, 900 and 
1500 as well as DIN (ND) 10-250 metric. 

Joint sealing- screwed connections Apply John Crane 
Plastic Lead No. 2 or Teflon tape to the pipe threads. 
Sealant used must be compatible with the process. 

Joint sealing-flanged connections Suitable gasket 
materials are any good grade of asbestos fiber such as 
Durable or equivalent, 1 /16" thick. For extreme thermal 
or pressure cycling service long fiber asbestos gaskets 
such as Johns-Manville No. 76 are recommended. Note: 
Do not use metal jacketed or spiral-wound gaskets. 

Thru-bolts For flange mounting use ASTM A193 Gr87 
low alloy steel line bolting tor temperatures from -20F 
to +650F. Use ASTM A193 GrBB stainless steel bolting 
for corrosive or cryogenic service. Complete line bolting 
sets are available from Masoneilan. 

Alignment (Fig. 1) First, push on the plastic bolt tem
plates over the inlet and outlet ends with your flange rat
ing arrow pointing up. The flow arrow cast on the body 
must be point!ng in th& direction of flow. Install bolting 
and tighten evenly in criss-cross fashion. 

Insulation If required, insulate the valve as shown in 
Figure 3. Do not insulate higher than the shaded area. 

Air Piping (Fig. 4) 

If an on-off valve, pipe actuating air line to the ¼" NPT 
opening in the diaphragm cover (137). If a throttling 
valve, pipe supply and instrument signal lines to the 
appropriate connections in the positioner block (144). 
Use ¼" O.D. tubing or equivalent tor air lines. Note: Be 
sure that supply air pressure is 35 psi. 

Warning:_ Do not use air pressure greater than specified 
on serial plate. 

Handwheel 

Clockwise rotation will open the valve if air-to-open 
action, or close the valve if air-to-close action. Counter
clockwise rotation returns the valve to fully automatic 
operation. Note: when turning handwheel counter
clockwise. you will note a release of tension when the 
lever arm stop (122) is released from the lever. Con
tinue to turn handwheel until a slight tension is felt and 
tighten handwheel lock (121 ). 

Reversing valve action (Figs. 4, 5 and 15) 

Warning: The valve actuator and positioner must be tree 
of all pressure when reversing the action. 

Hole A- Reverse Action (air-to-open) 
Hole B- Direct Action (air-to-close) 

1. Loosen cover screws (109), back off handwheel lock 
(121) and turn handwheel counterclockwise unti I 
cover floats free. 

2. Remove retaining clips (112) from pins (105 & 124). 
Do not remove plug stem clevis pin or disturb spring 
clamp mechanism (115). 

3. Place a ½" open end wrench under nut (125) and 
apply force to raise clevis (104) until pin (124) slips 
out. 

4. Remove pin (105) from Hole "A" and insert in Hole "B" 
for air-to-close action, or from "B" to "A" for air-to
open action. 

5. Reinstall pin (124). Install retaining clips (112) on pins 
(105 and 124). No recalibration should be required. 

6. Reverse indicator plate (127) and align with indicator 
(126). 

7. Reinstall cover, turning hand wheel clockwise to en
gage lever arm stop (122). Tighten cover screws (109). 
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Fig. 1 MicroPak Installation 
Screwed Connections 

(Q) 

Fig. 3 Insulation for the 
MlcroPak Valve 

Fig. 5 Lever Assembly 
(Shown in air-to-open configuration) 

Fig. 2 MlcroPak Installation 
Flanged Connections 

• 

¼" NPT Port ¼" NPT Supply Port ¼" NPT Instrument Signal Port 
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Fig. 4 MlcroPak Air Connections 

Lower 
Umit 
Switch 

Fig. 6 Limit Switch Adjustment 
Upper Limit Switch 
Lower Limit Switch 



Limit switches (Fig. 6) 
Limit switches are wired and adjusted to customer order. 
The black wire attaches to either the normally open or 
normally closed terminal on the upper limit switch; the 
black and white striped wire attaches to its common ter
minal. The red wire is connected in like manner to the 
lower limit switch; the red and white wire to its common 
terminal. To adjust switches, loosen screws and nuts 

maintenance 

Warning: Maintenance and/or disassembly should be 
performed with the valve. actuator and positioner free of 
all pressures. 

Actuator diaphragm replacement 
(Figs. 7, 14, 15) 
Unscrew tubing connection nut (138A). Remove four cap 
screws (139). Remove diaphragm cover (137) with tu bing 
assembly intact. Remove, diaphragm (136). Form new 
diaphragm (136) and insert over the piston as shown. 
Replace diaphragm cover (137) and tubing (140). Bolt 
diaphragm cover in place with four cap screws (139). 
Reconnect pressure connection (138). Check air connec
tions for leaks. 

Positioner maintenance (Figs. 8, 14 & 15) 
1. Unscrew pressure connection nut (138A). 
2. Unscrew cap screws (111) and remove manifold 

block (144), gasket (146), spring (158), pilot valve 
assembly (155-157), shims (145) and O-ring (153). 
Caution: Handle shims carefully. They are delicate. 

3. Loosen locknut (117) and take-up screw (116) and 
unhook spring clamp (115) from lever arm (113). 

4. Unscrew cap screws (141) and remove positioner 
block (147) from actuator bracket. Remove screws 
(148) to separate the positioner diaphragm assembly 
(152) from positioner block. Examine all parts for wear 
and replace if necessary. 

5. Assemble positioner diaphragm assembly (152), with 
spring (154) if split range, to the block and tighten 
screws (148). Be sure that the small signal port 
O-ring is in its recess in the diaphragm assembly. 

6. Assemble block assembly to actuator bracket. Note: 
Orient the block (147) such that when the manifold 
block (144) is bolted on, the gauges will face in the 
right direction. 
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(160 & 162), stroke the valve to the desired position, 
adjust the position of the switch until it trips. Then 
tighten screws and nuts. 

Note: If the process fluid or atmosphere around the valve 
is flammable, personal injury or equipment damage 
could result from an explosion caused by discharge of 
static electricity from valve components. To reduce the 
possibility of such injury, ground the valve shaft. 

7. Install O-ring (153), shims (145), pilot valve sub
assembly (155, 156, 157), gasket (146), spring (158) 
and manifold block (144). Note: Gasketed ports in 
(146) must align with ports in block (147). Tighten cap 
screws (111) and positioner tubing nut (138). 

Adding packing (Figs. 9 & 14) 
To add a ring of packing, depressurize the valve, back off 
packing flange nuts (8) all the way, lift the packing flange 
and follower and insert one ring of packing. Tighten nuts 
(8) finger tight plus one full turn. 

Packing replacement (Figs. 10, 14 & 15) 
The fastest and simplest way to replace packing is to 
remove the entire actuator without disturbing actuator 
parts or calibration. Remove all pressure from the 
valve and proceed as follows: 
1. Remove safety pin (11) from body. Remove two pack

ing flange nuts (8) and back off two mounting nuts 
(BA) as far as possible. 

2. Be sure plug is off the seat. If a reverse acting valve 
(air-to-open, pin in hole A) turn handwheel clockwise 
until stroke indicator (126) is lined up with the first 
small mark on indicator plate (127). 

3. With a block of wood and a mallet, if necessary, tap 
the actuator off the valve. Clean the packing box and 
plug stem and carefully place new rings of packing 
around the stem. 

4. Reassemble the actuator-plug assembly to the valve 
being careful to: (a) align hole in spacer (5) with safety 
pin hole; (b) position the skive cut of each packing 
ring 120° from that of the adjacent ring; (c) replace two 
mounting nuts (SA) during reassembly; (d) use extra 
care in guiding each ring into the packing box. 
Replace safety pin (11 ). Return valve to fully automatic 
operation (see page 2- Hand-wheel). Replace packing 
gland nuts (8). 

-

-

-
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Fig. 7 Diaphragm Replacement 

( - Fig. 9 Adding a Ring of Packing 
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Fig. 8 Posltloner Assembly 

Note orientation of block (147) 
end gasket (146). 
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Fig. 10. Packing Replacement 



maintenance 

Trim removal (Figs. 11, 14 & 15) 
1. Use the same procedure for plug removal as for 

packing replacement (see page 4). 
2. Loosen cover screws (109), back off handwheel lock 

(121) and turn handwheel (120) counterclockwise 
until the cover floats free. 

3. Remove all six retainer clips (112). Back off locknut 
(117) and take-up screw (116) and disconnect spring 
clamp (115) from the lever arm (113). 

4. Place a ½" open end wrench under nut (125) and 
apply force to raise clevis (104) until pin (124) slips 
out. Remove pins (105) and lift lever arm (113) from 
actuator bracket (108). 

5. Remove clevis (104), nuts (103), spring button (102), 
spring (106), grommet plate .(101 ), packing parts and 
valve plug (12). 

6. Using a 9/16" or 14 mm piece of hex stock and a 
wrench, unscrew seat ring retainer (4). 

7. Remove pipe plug (1) from the valve body. Use a rod 
of suitable size, inserted through the pipe plug open
ing to remove the seat ring (3). Remove gasket (2) 
and thoroughly clean the gasket surface. 

Trim reassembiy (Figs. 11, 14 & 15) 
1. Place gasket (2) on seat ring (3) and install both in 

the valve body. Orient seat ring with a port in line 
with the body outlet. Liberally lubricate the threads 
and bottom of retainer (4) with Molykote G. 

2. With a 9/16" qr 14 mm piece of hex stock, torque the 
retainer to 75 ft. lb. it a grafoil/stainless steel gasket or 
40 ft. lb. it a glass filled Teflon gasket. (See figure 11.) 

3. Replace plug (12) spacer (5) and packing (6) align
ing the hole in the spacer with the safety pin hole 
in the valve body. Install safety pin (11) and plug (1) 
using Teflon tape on the thread. 

4. Replace packing, positioning the skive cut of each 
packing ring 120° away from the cut of an adjacent 
ring. Install actuator bracket (108), packing box 
parts, grommet plate (101), spring (106), spring 
button (102), nut (103) and clevis (104). 

Calibration (Figs. 12, 13, 14 & 15) 
For convenience in calibration, the actuator must be 
built tor reverse (air-to-open) action and converted to 

direct (air-to-close) action later if desired. 
1. Tighten the packing. It is necessary that this be done 

before commencing calibration. Loosen locknut (103) 
and, preventing plug stem clevis (104) from rotating, 
turn plug stem with a screwdriver until clevis is posi
tioned as shown in figure 12. Retighten locknut (103). 

2. Replace lever arm stop (122). Install lever arm (113) 
with spring clamp hole up and insert pins (105) 
through hole A and plug stem clevis: Note: coat pins 
lightly with a film of Molykote G lubricant. 

3. Apply 50 psi air to the valve inlet and press down 
on the lever to check valve leakage. Be sure that 
the lever does not contact the lever arm stop (122). 
ft the valve does not shut off, remove clevis pin (105), 
loosen locknut (103) and screw plug stem down. One 
full turn will change plug position by .042". Retighten 
locknut (103). 

4. Adjust piston rod clevis for 5/32" to 3/16" gap be
tween holes to obtain the initial actuator spring load. 
(See figure 13.) 

5. Reassemble force balance spring (114) and posi
tioner spring clamp (115) to the positioner and lever 
arm. Pipe air supply and instrument signal fines to 
the positioner and set supply pressure to 35 psi. Apply 
sufficient output pressure to move the piston rod clevis 
up slightly. Connect clevis to lever arm with pin (124). 
Note: Coat the pin with Mo/ykote G lubricant before 
inserting. 

6. Re,:nove output pressure and again check valve seat 
tightness with 50 psi air to the body inlet. 

7. Apply minimum value of instrument signal range (3 
psi for 3-15 signal). Turn take-up screw (116) until 
positioner output just begins to move the lever arm. 
Tighten locknut (117). 

8. If the valve action is to be reverse (air-to-open), cali
bration is complete. Replace cover and adjust indi
cator plate (127). 

9. If valve action is to be direct (air-to-close), apply 
sufficient output pressure to move the lever arm up 
slightly and remove pin (124). Remove air pressure 
from actuator. With the strain off pins (105), remove 
pin from hole A and install in hole B. Reapply air 
pressure and replace pin (124) and cover. To change 
valve action without using air pressure, refer to 
page 2. 
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Fig. 11 Tightening the Seat Ring Retainer 

Ref. 
No. 

1 
• 2 

3 
4 
5 

• 6 
7 
8 
BA 
9 

10 
11 
12 
13 
16 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 

Part Name 

Pipe Plug 
Seat Ring Gasket 
Seat Ring 
Seat Ring Retainer 
Packing Spacer 
Packing 
Packing Flange Stud 
Packing Flange Nut 
Mounting Nuts 
Packing Follower 
Packing Flange 
Safety Pin 
Valve Plug and Stem SIA 
Valve Body 
Stop 
Grommet Plate 
Spring Button 
Nut 
Clevis 
Pivot Pin 
Spring 
Grommet 
Actuator Bracket 
Cover Screw 
Cover 
Cap Screw 
Retainer Clip 
Lever Arm 

•Recommended spare part. 

PARTS REFERENCE 
Ref. 
No. 

114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 

•132 
133 
134 
135 

•136 
137 
138 
138A 
139 
140 

Part Name 

Force Balance Spring 
Spring Clamp 
Take-up Screw 
Locknut 
Handwheel Locknut 
Handwheel Bushing 
Handwheel 
Handwheel Lock 
Lever Arm Stop 
Cover Plug 
Pin 
Locknut 
Indicator 
Indicator Plate 
Piston Rod 
Indicator Plate Screw 
Speed Nut 
Piston 
Piston Ring 
Serial Plate Screw 
Spring 
Serial Plate 
Diaphragm 
Diaphragm Cover 
Pressure Connection 
Tubing Nut 
Cap Screw 
Tubing 

-:-Supplied only as a compte1e sub-assembly. Includes sleeve (155), spool (156) and spnng (157). 
· Used only for split range. 
:Not shown 1n figures 
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1" 

16 

Fig. 12 Plug Stem Adjustment 

5" 3" 

32 16 

Fig. 13 Piston Rod Clevis Adjustment 

Raf. 
No. 

141 
142 
143 
144 
145 

•146 
147 
148 
149 
150 
151 

•152 
•153 
'154 
t155 
t156 
t157 
158 
159 
160 
161 
162 
163 
164 

:::165 
168 

::'::169 
::::170 

Part Name 

Positioner Screw 
Output Gauge 
Instrument Gauge 
Manifold Block 
Shim 
Gasket 
Positioner Block 
Screw 
Screw 
Lock washer 
Spring Bracket 
Positioner Diaphragm SIA 
0-Ring 
Spring 
Sleeve 
Spool 
Spring 
Spring 
Switch 
Screw 
Washer 
Nut 
Wire 
Terminal 
Logo 
Cover Washer 
Thru-Bolt Template 
Signal Decal 



recommended spare parts 
stainless steel, monel, hastelloy c and alloy 20 valves 

787.3Den 

Ref. Part Part No. Name Number 

2 
Seat Ring Type 316 St. St. Valves 009191-743-779 

Gasket oy aves 009191-743-967 
6 Packing (4 rings required) 005675-615-966 

107 Grommet 971913-008-680 
132 Piston Ring 029100-040-940 
136 Diaphragm 029100-050-716 
146 Pos. Gasket (incl. 3 "O" Ring) 349279-110-888 

Position er 3-15 PSI range 349188-110-999 
152 Diaphragm 3-9, 9-15 split range 

S/A 6-30, 3-27 range 021100-212-999 
153 O-Ring 971886-150-680 

171 0-Ring (2) 971886-021 -110 

172 0-Ring 971886-102-120 

masoneilan Masoneilan International, Inc. • Norwood, Massachusetts 02062, U.S.A. 
Corporate Offices, General Sa/es Office and Norwood Plant: 
63 Nahatan Street, Norwood, Massachusetts 02062, U.S.A. 
Telephone: (617) 762-4600; TWX: 710-336-0705; Telex: 92-4410; 
Cable: MASONICA 

Montebello Annin Plant: 
1040 South Vall Ave~ Montebello, caur. 90640 
Telephone: (213) 723-9351; Telex: 674-634: 
Cable: ANNICO 

Fae/lit/es: Australia, Brazil, Canada, France, Germany, Italy, Japan, Mexico, 
Netherlands, Singapore, Spain, United Kingdom, United States 

Printed in U.S.A. 
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•used only with .04Cy. Also 
requires addition of a 
biasing spring (154) and a 
change in force balance 
spring (114) and Indicator 
plate (127). See page 9. 
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0.04 Cy 
*Half Stroke 

029000-101-598 

0.10 Cv 
Full Stroke 

rn 
r r 1 
tT~ . ' . rrr 

0.25Cv 
Full Stroke 

029000-102-598 

, 

0.60 Cv 
Full Stroke 

T-1 
1 I 
r~ 

• ~-.I I 

1.2Cv 
Full Stroke 

029000-100-598 

2.3Cy 
Full Stroke 

Orifice 1/16" _...,~ Orifice 
Dia. Dia. 

3/18" ~~ Orifice 318,. ---l ~ 
Dia. 

029000-144-213 

•see page a 

Three solid Stellite plugs and three Type 17-4 PH stain
less steel seat rings are used in various combinations 
to produce the six standard Cv ratings shown. The part 
number is etched on each plug and seat ring. If wear 
and tear have obscured the number, the plug shape 
and seat ring orifice diameter will identify the parts. 

029000-143-213 029000-140-213 

The 0.04 Cv rating is achieved by short stroking the plug 
used for 0.10 Cv. A different indicator plate (127) and 
force balance spring (114) are required, as well as a dif
ferent positioner biasing spring (154). Stop (16) is used 
for 0.4 Cv only. Consult the Parts Service Department for 
required parts. 
Calibration of a MicroPak valve with the 0.04 Cv rating 
exactly the same as that for other ratings. The positioner 
feedback spring limits the stroke. 
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e Parts Supplement 
Instruction No. 3051 E 
Masoneilan 29000 Series 
Control Valves 

-
No. 3051 E PSI 4.8.10-36 

No. 3051 E PSI 

masoneilan 



Representative Parts List For 29000 Series Control Valves 

Lower 
Limit 
Switch 

Detail 
Limit Switches 

(Optional) 

Upper 
Limit 
Switch 

4.8.10-36 

Section A-A 
(Larger Scale) 

-

.je 



®-

- ©-w 
Orlflce 1111• --1 ~ DI• . 

0 
@ 

• 

0.25Cv 
Full Stroke 

®-

0.60Cv 
Full Stroke 

©-w 
Orlftce 3/11" -1 J-DI•• 

®-

1.2Cv 
Full Stroke 

2.3Cv 
Full Stroke 

©-w 
Orifice 3/8" ~ ~ DI• . 

Line Bolting (optional) Include serial number when ordering. 
PwtNumba R•f. 

Oe•crlptlon M•t•rlal No. AN81 eta• 150 ANIII Cina 300-800 
N01«>-40 Qty. N0 .... 110 Qty. ANIII ClaN 900-1500 Qty. ND-250 Qty. 

ASTMAt93GRB7 001247-548-066 4 001247-504-066 4 00124 7-377-066 4 001 24 7 -543-066 4 166t Line Flange Stud 
ASTM A193GR BB 00124 7-548-177 4 001247-504-177 4 001247-377-177 4 001247-543-177 4 
ASTMA194GR2H 971511-064--010 8 971511-066-010 8 971511-068-010 8 971511-067-010 8 16H Line Flange Nut 
ASTM A 193 GR BB 971511-064-158 8 971511-066-158 8 971511-068-158 8 971511-067-158 8 

:tNotshown. 

Limit Switch (optional) Include serial number when ordering • 
..... o• .crlptlon "-Ila ........ .... ... Qty. No. 

Standard Various 971942-024-888 2 159 Switch 
Intrinsically Safe Various 971942-023-888 2 

160 Pan Head Screw Stainless Steel 971287-017-250 4 
161 Washer Stainless Steel 971502-017-250 4 
162 Nut Stainless Steel 971511-006-250 4 

White W /Black 24" Long Plastic Coated Copper 97 4040-008-888 1 
White W /Red 24" Long Plastic Coated Copper 97 4040-009-888 1 163 Wire 
Red24"Long Plastic Coated Copper 974040-Q02-888 t 
Black 24" Long Plastic Coated Copper 97 4040-001-888 1 

164 Terminal Tinned Copper 974033-005-888 4 
165 Stick On Logo Plastic 983758-003-779 1 

Valve Body Include serial number when ordering. 
p .......... ll•f. 

No. DncrtptlcNi ---- Qlr. 31181alnkoffSl•el ... ... ........,,c 
CoMlrvCllon ~ . ~ ConslrllCllolt 

1 Pipe Plug 1 005961-004-163 005961-004-230 005961-004-539 005961-004-572 
2• Seat Ring Gasket 1 009191-743-779 009191-758-967 009191-758-967 009191-758-967 

Cv= 1 .2 or 2.3 1 029000-140-213 029000-140-230 029000-140-733 029000-140-572 
3 Seat Ring Cv=-25or .60 1 029000-143-213 029000-143-230 029000-143-733 029000-143-572 

Cv=.04or.10 1 029000-144-213 029000-144-230 029000-144-733 029000-144-572 
4 Seat Ring Retainer 1 029000-180-215 029000-180-230 029000-180-733 029000-180-572 
5 Packing Spacer 1 029000-190-163 029000-190-230 029000-190-732 029000-190-572 
6• Packing Crane No. 285 5 005675-615-966 005675-615-966 005675-615-966 005675-615-966 
7 Packing Flange Stud 2 001247-552-177 001247-552-177 001247-552-177 001247-552-177 

8(8A) Packing Flange Stud Nut BA as Mounting Nut 4 971511-011-158 971511-011-158 971511-011-158 971511-011-158 
9 Packing Follower 1 029000-200-152 029000-200-230 029000-200-732 029000-200-572 

10 Packing Flange 1 300239-000-003 300239-000-153 300239-000-153 300239-000-153 
11 Safety Pin 1 435003-270-163 435003-270-230 435003-270-732 435003-270-572 

Cv=2.3 1 029000-100-596 029000-112-230 029000-109-733 029000-1 06-572 
12 Plug and Stem SIA Cv=,04,.10or .25 1 029000-101-596 029000-113-230 029000-110-733 029000-107-572 

Cv--60or 1.2 1 029000-102-596 029000-114-230 029000-111-733 029000-108-572 
ANSI Class 150 to 1500 1 029000-010-163 029000-010-230 - 029000-010-572 

13 Valve Body ANSI Class 300 and 600 1 - - 029000-011-732 -
ANSI Class 900 and 1500 t - - 029000-012-732 -

16 Stop Use Only with .04 Cv 1 029000-240-163 029000-240-230 029000-240-733 029000-240-572 
• Recommended spare part 
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Representative Parts List For 29000 Series Control Valves 

Actuator 
:,·...,. .. ,· ·.· .··. < ,·. .., . • . 

..... . !)iliic,1111 ... ... , ., .. , ~·.·'/· .. 
101 Grommet Plate 
102 Serina Button 
103 Nut 
104 Clevis 
105 Pivot Pin 
106 Sorina 
107• Grommet 
108 Actuator Bracket 
109 Cover Screw 
110 Cover 
111 Cao Screw 
112 Retainer Clio 
113 Lever Arm 

Full Stroke - 3-15,6-30,3-27 Rangea 

114 Force Balance Spring Full Stroke -3-9, 9-15 Ranaes 
Half Stroke - 3-15, 6-30, 3-27 Ranaes 
Hall Stroke - 3-9, 9-15 Ranaes 

115 Sorina Clarno 
116 Take-uo Screw 
117 Locknut 
118 H/WLocknut 
119 H/WBushina 
120 Handwheel 
121 Handwheel Lock 
122 Lever Arm Stoo 
123 CoverPlua 
124 Take OIi Pin 
125 Locknut 
126 Indicator 

127 Indicator Plate Full Stroke - All RanoAS 
Hall Stroke - .04Cv 

128 Piston Rod 
129 Indicator Plate Screw 
130 SnAAdNut 
131 Piston 
132• Piston Rina 
133 Serial Plate Ser-
134 Small Flow Ral8 Sorina 

135 Serial Plate 316 St. St Valves 
Other Materials 

136• Dlaohraam 
137 Diaphragm Cover 
138 Elbow 
139 Cover Cao Screw 
140 Tubina 
141 Positloner Screw 
142 Outout Gauae 

143 Instrument Gauge 3-15osia 
6-30osig 

144 Manifold Block 
145 Shim 
146• Gasket Includes "0" Rinas 171 & 172 

147 Block 
148 Flathead Screw 
149 Binding Head Screw 
150 Lockwasher 
151 Soring Bracket 

Includes Split Range 

152• Posilioner Diaphragm S/A All Strokes - 3-15, 3-9, 9-15 Ranaes 
All Strokes - 6-30, 3-27 Ranaes 

153• 0-Rlna 
All Strokes - 3-15, 6-30, 3-27 Ranaes 

154• Spring All Strokes - 3-9 Ranae 
All Strokes - 9-15 Ranae 

155t Sleeve 
156t Soool 
157t Sorina 
156 Sprlna 
168 Cover Washer 

169* Thru-BoltTemDtate 
11oi Sianal Decal 
171• "O"Rlna See Item 146 

172• "O"Rlna See Item 146 

• Recommended spare part 
t Supplied only as a complel8 sub-assembly, Includes 155, 156 and t 57. 

Include serial number when ordering. 

f~, Part ...... 

Aust St St 029100-110-250 

Aust St St 029100-120-250 

Aust St.St 971512-012-250 

AISI 1010lo 1025 029100-070-002 

17-4PH 029100-101-215 

302 Aust. St St 000041-173-151 

Buna-N 971913-006-680 

AAMo.38.0 029100-004-609 

Aust.St SI. 971349-007-250 

Lexan 029100-010-707 

Aust.St St. 971002-015-250 

Aust.St St. 051324-001-250 

Aust St.St 029100-080-250 

ASTMA228 004171-115-048 

ASTMA228 004171-116-048 

ASTMA228 004171-117-048 

ASTMA228 004171-115-048 

Aust.St St. 029100-020-250 

Aust St St 971442-012-250 

Aust St St 971512-009-250 

Gen. Aust St. St and Nvlon 971543-002-888 

Nylon 029100-150-690 

Various 029100-130-888 

Aust.St St 029100-140-250 

Wakefield AL 39C 029100-090-319 

Polystvrene 971589-013-701 

17•4PH 029100-100-215 

Aust.St.SL 971514-002-250 

Aust St.SL 029100-180-250 

Po1vA1vrene 029100-170-701 

Polystyrene 029100-173-701 

ASTM A 193 GR 88 001247-550-177 

Aust.St St 971262-004-250 

Aust.St St 971549-001-250 

AAMo.38.0 029100-034-609 

Teflon 029100-040-940 

Aust St St 971335-002-250 

ASTMA229CLA1 000041-1 7 4-009 

304 Aust. St St 029100-172-153 

304 Aust. St St. 029100-171-153 

Buna-N with Dacron 029100-050-718 

AAMo.38.0 029100-060-609 

Brass 311110-000-457 

Aust.St.St 971000-011-250 

Aust.St St 051427-008-250 

ASTMA307 971002-015-110 

Various 435100-073-888 

Various 435100-077-888 

Various 004397-027-888 

ASTM A211 AL2024-T4 029100-180-621 

Brass 317377-000-400 

Vanous 349279-110-888 

Aluminum 349189-000-600 

Aust St SL 971237--013-250 

Aust.St St 971283-003-250 

ASTMA307 971504--002-110 

302 Aust St St 021100-036-151 

Various 349188-110-999 

Various 021100-212-999 

Buna-N 971886-150-680 

ASTMA229 000041-175-130 

ASTMA229CLA1 000041-172-009 

ASTM A229 CL A 1 000041-171 --009 
303 Aust St St 021100-011-152 

17-4PH 021100-051-215 

302 Aust St St. 000040-188-151 

ASTMA228 000040-169-048 

NYion 971500-001-690 
POIVRM11"8 029000-210-701 

Various 348827--000-779 

Buna-N 971888--021-680 

Buna-N 971886-102-680 

• Used only for split range. 
* Notshown. 

MAS0Al£1LAN 3 ~51 E PSi 

• 
1 
1 
1 
2 
2 
1 
1 
1 
2 
1 
2 
6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
1 
1 
1 
1 
1 
2 
4 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
t 
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Material Identification Table 
The following table is provided to simplify the identification of materials used in 

the construction of the valve. The last three digits of any given part number 
indicate the material used. 

~ ....... ASTMl>nf9natlon 
Code 

002 Carbon Steel AISI 1010101025 

003 Carbon Steel A668CLB 

009 Carbon Steel (Oil tempered) A229CLA1 

010 Carbon Steel A194GR2H 

048 AISI 1075 to 1095 Carbon Steel A228 

066 Chrome Moly Alloy A193GRB7 

110 Carbon Steel A307 

130 Carbon and Alloy Spring Steel Varies 

151 302 Austenitic Stainless Steel A313-A167 TY302 

152 303 Austenitic Stainless Steel A562TY303 

153 304 Austenitic Stainless Steel A351 GRCF8 

156 304 Austenitic Stainless Steel A194GR8 

163 316 Austenitic Stainless Steel A351 GRCF8M 

177 304 Austenilic Stainless Steel A193GR B8CL 1 

213 17-4PH A564 GR 630 ACI CB 7 Cu 

215 1 7 -4PH Casting A564 GR 630 ACI CB 7 Cu 

230 Alloy20 A351 Gren 7M B473 

250 General Austenitic Stainless Steel Varies 

319 Iron Nickel Copper Alloy Wakefield Alloy 39C 

400 General Brass Varies 

457 CA No. 377 Forging Brass B124AL377 

572 HastelloyC A494 GR Cu-12M-1 

596 No. 6 Stellile on 316 St. St. #6 Stellite on ASTM A276/A479 TY316 

600 Aluminum Varies 

609 AAMo.380.0 B85ALSC84B 

621 Alloy 2024-T 4 B211 

680 Nitrile (Buna N) 01418Class 1 N BR 

690 Nylon Varies 

701 Plastic Varies 

707 Lexan Varies 

716 Buna-N with Dacron Fabric None 

732 Monel400 B164CLA 

733 MonelK-500 SAE AMS-4676 

779 316 Austenitic Stainless Steel with Grafoil None 

888 Various (consists of sub-assemblies) Various 

940 Teflon 01457 

966 Crane No. 285 None 

967 Glass Filled Teflon None 

999 Various (consists of sub-assemblies! Various 

m85'0 0 e 11 a O Masoneilan IRtemational. Inc. • Norwood, Massachusetts 02062, U.S.A. 

Corporate Offices, General Sales Office and Norwood Plant: Montebello Annin Plant: 

63 Nahatan Street, Norwood. Massachusetts 02062, U.S.A. 1040 South Vail Av~ Montebello, catif. 90640 

Telephone: (617) 762-4600; TWX: 710-336-0705; Telex: 92-4410; Telephone: (213) 723-9351; Telex: 674-634; 

Cable: MASONICA Cable: ANNICO 

FacBltlu: Australia, Brazil, Canada, France, Germany, Italy, Japan, Mexico, 
Nelhertands, Singapore, Spain, United Klntdom, United States 

4.B.1~38 
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4. 8. 11 

4. 8. 11. 1 

4. 8. 11. 2 

4.8.11.3 

- 4. 8. 11. 4 

4.8.11.5 

4. 8. 11. 6 

4.8.ll.7 

4. 8. 11. 8 

4.8.11.9 

4.8.11.10 

-

N2 Pressure Regulator -2 

Identification Description 
Tag Number 

PCV-2013 

Description 

Manufacturer 

Part Number 

Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

GN2 , 600 psig, ll3°F 

Vendor 

N2 Pressure Regulator -2 

Fisher Controls Co., Marshalltown, Iowa 50158 

630-8005 

SP42-010 (following) 

Body: Carbon Steel 

25 I b. 

Fisher Controls Co., Marshalltown, Iowa 50158 

Special Cautions 

See Fisher instruction manual 630 series (paragraph 4.8. 10. 11) 

Periodic Service 

None 

Parts List 

See Fisher instruction manual 630 series (paragraph 4.8.10.11) 

Special Tools 

None 

Maintenance Instructions 

See Fisher instruction manual 630 series (paragraph 4.8.10.11) 

Acceptance Tests 

None 

4.8.11-1 
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2 
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OUR NO. 
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A 
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, 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
_ Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

NITROGEN REGULATOR, LOW PRESSURE 

FOAM A 131+1-1 AEV. 2-71 

The intent of this specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
prior specficiations. 0eviaions shall 
be approved in writing by Rocketdyne 
Engineering. 

( f/> - I NDf CATES CHANGE) 
4.8.11-3 

SP42-010 
TYPE 

EQuioment 
DATE 

3-6-80 
SUPERSEDES SPEC. DATED: 

11-29-80 

REVALTR. IPAGElofz 



J 

SP42-010 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE AND 
TEMPERATURE: 

" REGULATED PRESSURE: 

FLOW CAPCAITY: 

ANSI RATING: 

AMBIENT TEMPERATURE: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

CLEANING AND PACKAGING: 

FORM R lll-"t-15 REV. 2°71 

Rockwetl International Corporation 
Rocketdyne Division 

C.noga Park, Cahforn,a 

FSCMN0.02lll02 

REVISION LETTER I ..._.A_,,.1-..... 1----,----.-, --i------ ~AGE 2 

RNPR-2 (COMPONENT SHALL BE TAG IDENTIFIED) 

PRESSURE REDUCING 

1 INCH NPT FEMALE 

COMPATIBLE WITH CONNECTIONS AND LINE FLUID 

GN2 

600 PSIG@ 113 F 

10 t 2 PSIG, ADJUSTABLE 8 TO 20 PSIG 

75 SCFM@ 400 PSIG INLET AND 10 PSIG OUTLET 

300 LB CLASS 

16 TO 113 F 

10 CC/MIN 

NONE VISIBLE 

SHALL BE FREE OF All CONTAMINANTS (INCLUDING RUST AND 
Mill SCALE), AND PACKAGED WITH COVERED PORTS TO PREVENT 
CONTAMINATION OR DAMAGE DURING SHIPMENT OR STORAGE. 

4.8.11-4 

-

_ __,_ 
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4. 8. 12 

4. 8. 12. 1 

4.8.12.2 

4. 8. 1.2. 3 

4. 8. 12. 4 

4.8. 12.5 

4.8.12.6 

4. 8. 12. 7 

4.8. 12.8 

4. 8. 12. 9 

4.8.12.10 

Heater Steam Warmup Pressure Regulator 

Identification 
Tag N"':r.c:!r 

PCV-3207 

PCV-3307 

Description 

Manufacturer 

Pa rt Number 

Rocketdyne 
Specification No. 

Mated a 1 

Weight 

Prescribed Service 

Steam, 1550 psig, 675°F 

Vendor 

Description 

Heater Steam Warmup Pressure 
Regulator - 1 

Heater Steam Warmup Pressure 
Regulator - 2 

Masoneilan International Inc., Montebello, Ca. 90640 

2911 

SP42-011 (fol lowing) 

Body:. 304 Stainless Steel 

28 lb. 

Masoneilan International Inc., Montebello, Ca. 90640 

Special Cautions 

None 

Periodic Service 

None 

Parts List 

See Masoneilan Instructions 2033E, 3051E, and 3051E PSI (paragraph 
4.8.10.11) 

Special Tools 

None 

Maintenance Instructions 

See Masoneilan Instructions 2033E, 3051E, and 3051E PSI (paragraph 
4.8.10.11) 

Acceptance Tests 

None 

4.8.12·1 
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PREPARED BY 

M. J. Ivary ~ 

TITLE 

F5CM NO. 02602 

Rockwell International Corporation 
Aocketdyne Division 

C.no_pa Park, Califomia 

SPECIFICATION 

BLANKET STEAM REGULATOR 

The intent of this specification is to 

identify mandatory requirements for one 

or more elements of a 10 MWe Solar Pilot 

Plant. This specification supersedes 

prior specifications. Deviations shall 

be approved in writing by Rocketdyne 
Engineering. 

(. - INDICATES CHANGE) 
4.8.12-3 

____ ;· __ ..:.:.=-.-. ------.--------. --------------.~--------~------.. :::.~. ·- . 

NUMBER 
SP42-0l l 

TYPE 
Equipment 

DATF 
7-28-80 

SUPERSEDES SPEC. DATED: 
1-10-80 

REV. LTR. 
A PAGE l of 2 



. , 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

LINE FLUID: 

*XIMUM ALLOWABLE 
WORKING PRESSURE 
AND TEMPERATURE: 

SP42-011 

REGULATED PRESSURE: 

ANSI RATING: 

FLOW CAPCITY: 

AMBIENT TEMPERATURE: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

CLEANING AND PACKAGING: 

. jESI6N .. l£ATURE :- ~ 
. "' -
.-c ;. 

Rockwell lr.temational Corporation 
Rocketdyne Division 

C:.nog1 Park. C1l,lorn,a 

PICMNO.o:ao2 

REVISION LETTER I 
......,.A .... ,-....----.--------,-1-•1,--,----1 PAGE 2 

THSWPR-1, THSWPR-2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

PRESSURE REDUCING 

SOCKETWELD TO 111 SCH. 80 PIPE (ASTM A106 GRADE B) 

COMPATIBLE WITH CONNECTIONS AND LINE FLUID 

STEAM 

I I 
I -

1550 PSIG @ 675 °F 

785 PSlG -- - . 1' .. 

1500 LB. CLASS 

281 LBS/HR@ 1450 PSIG, 650° INLIT, 785 PSIG OUTLET 

16° TO ll3°F 

50 CC/MINUTE 

NONE VISIBLE 

SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST AND 
MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT OR 
STORAGE • 

'··VALVE-SHALL BE SERVICEABLE WITHOIJT ROOVAL FROM THE LINE. 

I • 

4.8.12-4 

------------- .-
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4.8.13 

4.8.13.1 

4.8.13.2 

4.8.13.3 

4.8.13.4 

4.8.13.5 

4.8.13.6 

4.8.13.7 

4.8.13.8 

4.8.13.9 

4.8.13.10 

Ullage Nitrogen Pressure Regulator - 1 

Identification 
Tag Number 

PCV-4004 

Description 

Manufacturer: 
Part Number: 
Rocketdyne 
Specification No.: 
Material: 
Weight: 

Prescribed Service 

GN2 

Vendor 

Fisher Controls 

Special Cautions 

Description 

Ullage Nitrogen Pressure Regulator - 1 

Fisher Controls, Marshalltown, Iowa 
Y-600 

SP42-125 (following) 

30 1 b. 

See Fisher Bulletin 71.3: Y-600 

Periodic Service 

None 

Parts List 

None 

Special -Tools 

None 

Maintenance Instructions 

None 

Acceptance Tests 

None 

4.8.13-1 



Y600 Series 

Instruction Manual 

Y600 Series Gas Service Regulators 
Form 1389. November 1976 

Regulators should be installed. operated, and 
maintained in accordance with federal. state, 
and local codes. rules and regulations, and 

Fisher instructions. 

If the regulator vents gas or a leak develops in 

the system, it indicates that service is required. 

Failure to take the regulator out of service 

immediately may create a hazardous condition. 

Call a serviceman in case of trouble. Only a 
qualified person must install or service the 

regulator. 

INTRODUCTION 

Regulators of the Y600 Series may be applied as shutoff 

valves, pressure reducing valves. switching valves. relay or 

pressure loading valves, or monitoring regulators. Basic 

construction variations are described in the listing below and 

tabulated in table 1. A typical Type Y600-2 is shown in 

figure 1. 

Type Y600-2-Spring-loaded regulator with cast iron body 

Type Y600-3-Same as Type Y600-2 but with Type Y602-

1 rainproof vent installed in lower casing 

Type Y600-4-Same as Type Y600-2 but with internal 

relief valve and Type Y602-2 stabilizer vent installed in 

lower casing 

Type Y600-5-Sarrie as Type Y600-4 but with vent tap in 

upper casing and Type Y602-2 stabilizer vent for use at end 

of vent piping 

I 

i 
F 

~ ~J. !- , ____ .1:. 

-~.;-- -.~•:-,~~.: --- . ,...: 

......... _____ ,C:::.::.---

Figure 1. Type Y600-2 Gas Regulator 

Type Y600-6-Same as Type Y600-2 but with low

pressure safety shut-off valve 

Type Y600-7-Same as Type Y600-6 but with Type Y602· 

1 rainproof vent installed in lower casing 

Type YS00-8-Same as Type YS00-2 but with internal 

relief valve, low-pressure safety shut-off valve, and Type 

Y602-2 stabilizer vent installed in lower casing 

Type Y600-9-Same as Type Y600-8 but with vent tap in 

upper casing and Type Y602-2 stabilizer vent for use at end 

of vent piping 

Type Y600-10-A specially constructed unit with tight 

tolerances in and around the stem to provide a calibrated 

bleed around the stem to minimize hysteresis. It is operated 

by a downstream control line which must be adequately 

sized so that bleed around the stem will not cause improper 

pressure buildup under the diaphragm. Lower casing is 

tapped 1 /2-inch N PT for control line connection. 

4.8.13-2 

-

-
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-

Y600 Series 

Type Y600-11-Lower casing tapped 1 /2-inch N PT for 

downstream control line, 0-ring stem seal to prevent bleed 

or leakage around the stem, and vent tap in upper casing 

Type Y600-12-Same as Type Y600-2 but with handwheel 

adjustment 

Type Y600-13-Same as Type Y600-12 but with internal 

relief valve and Type Y602 stabilizer vent 

Type Y600-14-Same as Type Y600-2 but with sealed 

h.andwheel adjusting screw for use when pressure-loading 

the spring case 

Type Y600-15-Monitoring pilot used on a monitoring 

system; spring-loaded back disc allows quick bleed of the 

working pilot and main regulator 

INSTALLATION 

Uncrate and inspect the regulator to see that the inside of 

the body is clean. Be sure the installation location is 

adequately protected from damage by vehicles and other 

external sources. The operating temperature range is 

-20°F to 150°F. 

Blow out all pipelines tc;> remove pipe scale and chips. Coat 

the male threads with a good grade pipe compound. 

Install the unit using accepted piping practice. The regulator 

may be installed in any position as long as the flow through 

the body is in the direction indicated by the arrow cast on 

the body. If continuous operation is required during 

inspection or maintenance, install a three-valve bypass 

around the regulator. 

W·AR.NING .. 

When a Y600 Series regulator with internal 

relief (Y600-4, -5, -8, -9) is used on hazardous 

gas applications. be sure the gas is vented to a 

safe location. Install a remote vent line to carry 

the gas to a well-ventilated area, if necessary. 
Failure to properly vent gas could cause person

al injury due to noxious or explosive conditions 

created by the accumulation of the vented gc1s. 

Be certain that the vent or pipe tap in the casing assembly is 

not positioned so that it can collect moisture which may 

drain into the casing assembly. The casing assembly may be 

rotated to any of four positions in order to obtain correct 

positioning. Follow the steps below to rotate the casing 

assembly. Key numbers refer to figures 5 and 6. 

1. Loosen the union nut (key 19) and separate the body 

from the casing assembly. (The pitot tube assembly, key 76, 

Table 1. Y600 Series 

Construction 
-2 -3 -4 .5 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15 

Variations 

Standard with 
X X X X X X X X X X X 

Pitot Tube 

Control Line 
Connection in 

X X 
Lower Casing, 
Special Neck 

vs·o2-1 Vent 
X X 

(Lower Casing) 

Y602-2 Vent 
X X X 

( Lower Casing) 

Y602-2 Vent 
X X 

(Upper Casmg) 

Internal Relief X X X X X 

Low Pressure 
X X X X 

Safety Shutoff 

0-Ring Stem X 
Seal 

Handwheel X X X 

Quick Bleed X 

if present, extends into the outlet of the body, so the casing 

assembly must be tipped toward the body outlet.) 

2. Remov: the four machine screws (key 77) and 

reposition the pitot tube so that it will extend into the body 

outlet and pipe the vent assembly (key 64, if present) so that 

it will be pointed downward when the unit is reassembled. 

3. Reassemble the unit with the casing assembly in the 

desired position. Note that the groove pin must fit into one 

of four slots cut in the body threads. Make sure that the 

body gasket (key 16) and split ring (key 1 7) are in place and 

tighten the union nut. 

Overpressure Protection 

. . 
WARNING 

Overpressuring any portion of this equipment 

may cause damage to regulator parts, leaks in 

the regulator, or personal injury due to bursting 

of pressure-containing parts or explosion of 

accumulated gas. Inspect the regulator for 

damage after any overpressure condition. 

As is the case with most regulators, the Y600 Series 

regulators have an outlet pressure rating that is lower than 

the inlet pressure rating. Some type of overpressure 

protection is needed if the actual inlet pressure can exceed 

the maximum operating outlet pressure of the regulator or 

the inlet pressure ratings of other downstream equipment. 

Methods of overpressure protection include relief valves, 

series regulation, and monitoring regulation. 

4.8.13-3 



Y&OO Series 

Table 2. Specifications 

BODY SIZES 

BODY CONNECTIONS 

SPRING CASE 
CONNECTION 

LOWER CASING 
CONNECTION 

CONSTRUCTION 
MATERIALS 

• 3/4 inch • 3/4 inch x 1 inch 
• 1 inch • 1 inch x 1-1/4 inch 
• 1-1/4inch 

• 3/4-inch • 1-inch • 1-1I4-inch 
NPT 

1 /4-inch N PT 

• 1/4-inch NPT • 1/2-inch NPT 
for Y600-1 0 and Y600-11 

Body-Cast Iron 
Diaphragm Casings-Cast Iron 
Diaphragm-Nitrile 
Valve Stem-Brass 
Seat Ring- Brass 

The maximum inlet pressure for the Y600 Series is 150 
psig. The maximum operating outlet pressure is 7 psig 
for spring loading and 15 psig for combination (spring 
and pressure) loading. Maximum emergency casing 
pressure is 20 psig. 

Outlet pressures more than 2 psi over the set point of the 
regulator may damage internal parts such as the lever 
and diaphragm plate. 

To Place into Operation 
With all units except those with a low-pressure safety shut
off construction (Types Y600-6, -7. -8, and -9), the unit can 
be placed in operation by slowly introducing inlet pressure. 
The regulator will take control when downstream pressure is 
established. When placing a unit with a low-pressure safety 
shut-off valve into operation, lift the reset stem (key 36, 
figure 6) to open the regulator about half-way and hold it 
open until downstream pressure is established to operate 
the regulator. If the reset stem is lifted to its limit, flow will 
be shut off by the main control disc, preventing the build-up 
of downstream pressure necessary to operate the regulator. 

Adjustments 
The regulator has been adjusted at the factory to provide 
approximately the reduced pressure requested on the order. 
In spring-loaded units, the pressure setting may be adjusted 
to a value within the spring range shown in table 3. Note 
that units with a low-pressure safety shut-off valve (types 
Y600-6, -7, -8, and -9) have a higher range due to the valve 
spring (key 41 ). To adjust the pressure setting refer to figure 
5 and follow the steps below. 

1. Remove the closing cap (key 3). 

4.8.13-4 

MAXIMUM INLET 
PRESSURE 

OUTLET PRESSURE 
RANGE 

MAXIMUM EMERGENCY 
OUTLET (CASING) 
PRESSURE 

OPERATING 
TEMPERATURE RANGE 

Disc Assembly-Brass and Nitrile 
0-Rings-Nitrile 

150 PSIG 

1 inch w.c. to 7 PSIG (spring 
loaded) 
3 inches w.c. to 1 5 PSIG (pressure 
loaded) 

20 PSI 

=============;::,l 
j ! 
'r: 

! 

Figure 2. Typical Installation of a Type Y600 Used to 
Pressure load a Type 66 Gas Regulator 

) 

I 

2. Use a broad-bladed screwdriver or a 1 -inch hex rod to 
turn the adjusting screw (key 2) either clockwise to increase 
outlet pressure or counterclockwise to decrease outlet 
pressure. 

Types Y600-12, -13, and -14 with a handwheel (key 2A. 
figure 7) are adjusted by loosening the locknut (key 2E. if 
present) and turning the handwheel clockwise or 
counterclockwise. 

Units with a safety shut-off valve will require the use of a 
hollow hex driver to fit over the reset stem (key 36, figure 6) 
or a screwdriver. 

3. After making the adjustment and replacing the closing 
cap, the closing cap can be wired to the spring case 
assembly (key 23) to discourage tampering. 

-
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Y&OO Series 

Table 3. 

Range of Range of 
Single-Ported Safety Shut-Off 

So~-Saatad Unit•• Units• 

1" to 3" w.c.: 
1.3" to 4.6" w.c.: 
3• to a· w.c.t 7" to 12• w.c. 
3-1 /2" to 6" w.c.t 6" to 8" w.c. 
5-112• to a• w.c.t 7-1/2" to 10-1/2" w.c. 

5" to 15" w.c.: 7-1/2" to 19" w.c. 
11" to 28" w.c.t 15" to 37" w.c. 
1 to 2-1/2 psi 1.3 to 3 psi 
2-1/4 to 4-112 psi 3 to 5 psi 
4-1/2 to 7 psi 5to7psi 

"With the regulator ,n the ,pnng-case-down position. a hght d1a_ghrgam head will lower the 
pressure setting 0.6 in. w.c.; a heavy diaphragm head will lower the low pressure setting 
1-1/4 rn. w.c. 

PRINCIPLE OF OPERATION 

In all types of the Y600 Series, downstream pressure 
registers under the diaphragm. With some types, the 
registration is through a pitot tube (see figure 4) in the throat 
of the regulator; with other types, a downstream control line 
is connected to the lower casing. As the downstream 
pressure increases, the diaphragm lifts the lever, which 
moves the valve disc toward the seat ring to restrict flow. 
Some units have an internal relief valve, which is a spring
loaded assembly in the center of the diaphragm (see figure 
6). If the downstream pressure increases after the main 
valve is closed (perhaps due to a nicked seat), the relief valve 
will open and vent gas into the upper casing where it will 
pass out the vent. 

If the downstream pressure drops, the main spring forces 
the diaphragm down. This motion is transmitted through the 
lever. which pulls the valve disc open. allowing more gas to 
flow through the valve. the required gas is supplied to the 
downstream system and the reduced pressure is increased. 
If the downstream demand cannot be met and the regulator 
has a low pressure safety shut-off valve (see figure 6). the 
safety shut-off disc will stop flow completely by blocking the 
back side of the seat ring. 

A Type Y600-1 5 regulator serves as a monitoring pilot and 
allows quick bleed of the working pilot and main regulator 
(see figure 3). When pressure under the diaphragm 
increases after the main disc is seated, the spring-loaded 
back disc opens and allows pressure from the working pilot 
and main regulator to bleed back through the throat of the 
monitoring regulator. 

MAINTENANCE 

Due to normal wear that may occur in regulators, parts such 
as the valve disc, seat ring, diaphragm. gaskets, and 0-rings 

Spring Data 

Color Main Spring Relief Valve 
Opening Point 

Above Set Pointt 
Coda Part Numbar 

Pink 1B55B427212 
Orange 1 B5585 27052 

11• to 17" w.c. 
11" to 17" w.c. 
1 1 • 10 1 7• w.c. 
1 1 • to 17" w.c. 
1 1 • to 17" w.c. 

Red 186538 27052 
Purple 1 08030 27052 
Brown 

Olive Drab 
Yellow 
Lt. Green 
Lt. Blue 
Black 

1 B8387 27052 

1 B6539 27022 
1B537027052 
1 B5371 27022 
1 B5372 27022 
1 B5373 27052 

1 1" to 17" w.c. 
11" to 17" w.c. 
1/2 to 1-1/2 psi 
1/2 to 1-1/2 psi 
1/2 to 2 psi 

1 The range shown indicate, uniHo-umt vanations. A given unit will relieve at a more cona11tant 
value. 

t The upper hm1t of this rang• will be about J In. w.c. less than shown for the Type Y600-1 5. 

should be inspected and replaced as necessary. The 
possibility of damage from external sources. debris in the 
line, or overpressure conditions also exists. The regulator 
should be inspected periodically or after any unusual 
condition. The frequency of inspection and parts 
replacement depends upon the severity of service conditions 
or the requirements of state and federal laws. 

Instructions are given below for disassembly and reassembly 
of the regulator. Key numbers are found in figures 5 and 6 
unless otherwise noted. 

WARNING 

Before beginning maintenance procedures on 
the Y600 Series regulators. completely isolate 
the unit from system pressure. Release all 
pressure from the regulator. Failure to relieve 
pressure could result in personal injury due to an 
explosion of pressure-containing parts or 
sudden release of a compressed spring. 

Disassembly 
1. If the unit has a handwheel adjusting screw assembly 

(Type Y600- 1 2, -1 3, and - 1 4, figure 7 ). first loosen the hex 
nut (key 2E if present) and relieve the spring compression by 
turning the handwheel counterclockwise. On other units, 
remove the closing cap (key 3) and closing cap gasket (key 
35). Turn the adjusting screw (key 2) with a 1 -inch hex rod 
or broad-bladed screwdriver to relieve the spring 
compression. Units with a safety shut-off valve (figure 6) will 
require the use of a hollow hex driver to fit over the reset 
stem (key 36) or a screwdriver. 

2. Remove the eight cap screws (key 21) and lift off the 
spring case assembly (key 23) and spring (key 1. figure 5). If 
the regulator has a relief valve, the relief valve spring and 
main regulator spring are connected to the diaphragm and 
diaphragm head assembly and can be. removed when this 
unit is taken out of the lower casing. 

4.8.13-5 
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Figure 3. Monitoring System Installation-Type Y600-15 
Regulator Used as the Monitoring Pilot 

Figure 4. Interior View of Typical Y600 Series Regulator 

3. Remove the diaphragm and head assembly (key 5) by 
tipping it so that the lever (key 9) will slip out of the pusher 
post (key 8. figure 5) or relief valve seat (key 33. figure 6). 

4. The parts in the diaphragm and head assembly can be 
separated (and ordered separately) except those in Type 
Y600-4, -5, -8. and -9 regulators which have an internal 
relief valve. With internal relief construction (figure 6), the 
diaphragm Is glued to the diaphragm head and must be 
ordered as an assembly (key 5, figure 6). 

To disassemble the diaphragm assembly, unscrew either the 
cap screw (key 30, figure 5) in Types Y600-2, -3. -10, -11. 
-12. -14 and -15; the spring holder (key 30. not shown) in 
Types Y600-4, -5. and -13; or the reset stem (key 36. figure 
6) in Types Y600-8 and -9. 

5. To inspect the disc holder assembly (key 25) and seat 
ring (key 27). loosen the union nut (key 19), tip the lower 
casing (key 20) toward the outlet. and separate the lower 
casing from the body (key 28). Remove and inspect the body 
gasket (key 1 6). 

Check the seat ring seating surface for nicks or chips which 
would cause leakage. The seat ring can be removed from the 
body by using a thin-wall socket. 

Removing the cotter pin (key 1 4) permits removal of the disc 
holder assembly from the stem. Removing the cotter pin 
also permits removal of the bleed assembly (key 104). 
washer (key 105). spring (key 106), and 0-ring (key 15) of 
the Type Y600-1 5 regulator. 

6. Remove the shut-off disc holder assembly in the safety 
shut-off valve versions by unscrewing the body cap (key 38. 
figure 6) and pulling out the cotter pin (key 14, figure 6). The 
disc spacer (key 43. figure 6) is not part of the disc holder 
and may be removed from the disc holder for replacement if 
a new disc holder assembly is to be installed. 

7. To check the 0-ring (key 15. figure 8) in a Type Y600-
11. remove the machine screws (key 11) from the lever so 
the valve stem (key 13) is not held captive by the lever. Slide 
the valve stem out of the lower casing and inspect the C
ring. 

Reassembly 
When reassembling the regulator. replace worn parts with 
new parts as necessary. Apply sealants and lubricants as 
indicated on the assembly drawings: "AS" = anti-seizing 
compound. "GK" = shellac sealer, "LS" = pipe thread 
sealant. "SP" = Staput• No. 14 (or an equivalent), "DC" = 
elastomer lubricant and sealant. 

1 . Put the stem 0-ring of Type Y600-11 back onto the 
stem. Slide the stem into the lower casing and connect it to 
the lever. Replace the machine screws that hold the lever to 
the lower casing. 

• Trademark of E.F. Houghton and Co. 4.8.13-6 
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Y&OO Series 

Figure 5. Type Y600-2 or -3 Regulator Assembly 

2. Screw the seat ring back into the body. 

3. On units with a low-pressure safety shut-off valve: Put 
the disc holder assembly and spacer onto the stem (key 40. 
figure 6). Replace the cotter pin (key 14, figure 6). Place the 
spring on the stem and slip the disc spacer through the seat 
ring. Screw on the body cap. 

4. On a Type Y600-1 5 regulator. slide the bleed assembly. 
0-ring. washer, spring, and disc assembly onto the stem. 
Put the cotter pin through the disc assembly and the cut
away portion of the stem. On all other types, set the disc 
holder assembly on the stem and put in the cotter pin. 

5. Place the body gasket and split ring on the body. 
Carefully set the lower casing on the body. Be sure the two 
halves of the split ring are properly positioned before 
tightening the union nut. Tighten the union nut. 

6. Reassemble the diaphragm assembly if it has been 
taken apart. To return the diaphragm assembly to the lower 
casing. align the holes in the diaphragm with the cap screw 
holes in the lower casing and then slip the pusher post or 
relief valve seat onto the lever. 

7. With the spring on the lower spring seat, put the upper 
spring case onto the lower spring case. 

8. Screw in the cap screws finger-tight only. To assure 
proper slack in the diaphragm, turn the adjusting screw or 
handwheel clockwise to apply some spring force to the 
diaphragm. Finish tightening the cap screws. 

Figure 6. Type Y600-8 or -9 Regulator Assembly 

Figure 7. Types Y600-12. -13 or -14 Regulator 
Handwhee/ Assembly 

9. Replace the closing cap gasket and closing cap if they 
have been removed. 

10. Make adjustments as instructed in the "Adjustments" 
section. Refer to the "To Place into Operation" section to 
start up the regulator. 

SERIAL NUMBER 

Each regulator has the serial number, type number, spring 
range, and seat ring size stamped on its closing cap. 
Whenever corresponding with the Fisher sales 
representative, specify the serial number of the regulator. Be 
sure to state the complete eleven-character part number 
from the following parts list when ordering new parts. 

4.8.13-7 
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Figure 8. Type Y600-J 1 Regulator for External 
Control Line 

PARTS LIST 
Figure 9. 

Description Part Number Kev Description Part Number 

Spring. steel pl 2H Washer. nylon 
Inches WC -14 lnot shown) 1 R4043 XOO 1 2 

1 10 3 18558427212 2J Groove Pin, SST 
1.3 to 4.6 1 85585 27052 -14 (not shown) 1E2852 38982 
3 10 12 1 86538 2 7052 3 Closing Cap 
3.5 to 8 1 D8030 27052 Aluminum 
5.5 to 10.5 1 88387 27052 -2 thru -5.-10. -11, 
5 to 19 1 86539 27022 &-15 185412 08012 
11 to 37 185370 27052 -6 thru -9 18541644022 

PSIG Brass. -12 & -13 1A926114012 
1 to 3 1 85371 27022 SST. -14 1R4041 X0012 
2.25 to 5 185372 27022 
4.5 to 7 1 85373 27052 4 Lower Spring Seat, steel pl 

Ad1ust1ng Screw. zinc -2. -3. -6. · 7. -1 o. -11. -12. 
-2 thru -11. -15 185379 44012 -14&-15 1 86363 25062 

H andwheel. zinc 5• Diaphragm. nitrile 
-12 & -13 1J4961 44012 -2. -3. -6. - 7. - 1 o. -11. -1 2. - 14 
-14 1L2175 44992 & -15 1 C9430 02072 

Handwheel Ad1ustong Screw, brass 5• Diaphragm & Plate Assembly 
-12 & 13 1J6128 14012 Steel & notrole 
1 4, SST. woth spring: -4.-5.-8.-9&-13 
11" 37" w.c. I A4046 X0012 For springs 
1-3 PSIG 1 A4047 X0012 to 1.3 PSI 186425 X0012 
2.25-5 PSIG 1 R4048 X0012 over 1 .3 PSI 1 86424 X0012 
4.5-7 PSIG 1 R4049 X0012 8 Pusher Post. zinc 

-2. -3. -6. -7. -10. -11.-12. -14 
M achone Screw. steel pl & -15 1A796644022 

-12 & -13 1 A8517 28982 
-14 1A3408 28992 9 Lever Assembly 1 85375 OOOA2 

Lock Washer. steel 11 Machine Screw, steel pl 
-12 & -13 1A3523 32992 12 raq'd) 1 A3319 28982 
-14 1 L4494 28982 12 Upper Spring Seat, 

Hex Nut, steel Cd pl Steel. -12 & -13 1J6181 24092 
-12 & -13 1 L5078 24122 SST. -14 1 R4044 XOO 1 2 

0-ring. nitrile 13 Valve Stem 
-14 lnot shown) 1 D6875 06992 Brass 

-11 1E375514012 
Sprong Seat Guide, SST All others 1AB327 14012 

· 14 lnot shown) 1 R4042 X0012 316 SST. -15 14A0634 XO 1 2 

• Recommended spare part. 
4.8.13-8 
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Type Y600-15 Pilot Assembly 

Key Description Part Number 

14 Cotter Pin --Brass. -6 thru -912 req'd); All 
others ( 1 req'd) 1 A4040 1 8992 

Groove Pin. 303 SST 
-1511 req'd) 1D7991 38992 

15• 0-ring. nitrile 
-11 1D289906992 
-15 1D191706992 

16" Body Gasket. asbestos 1 A8325 04032 
17 Split Ring. steel Cd pl 1 A8326 48722 

1:l Union Nut 
Malleable iron 1E4711 19062 

20 Lower Casing Assembly, cast iron 
-10 3D3533 X0012 
-11 3E3700X0012 
-15 34A0637 X022 
All others 3D2909 OOOA2 

21 Cap Screw. steel pl 
18 req'd) 1A3508 24052 

22 Hex Nut. steel Cd pl 
18 req'd) 1 E9853 24142 

23 Spring Case Assembly 
Cast iron 

For springs to 1.3 PSI 
-2. -3, -6. -7 & -12 1 86365 OOOA2 
-4.-5.-8.-9&-13 1 86364 19042 
-1 0. -1 1, -15 & pressure 

loaded -2 & -14 186365 X0072 
For 1 to 2.5 PSI springs 

-2. -3.-6.-7 & -12 1U7561 X0012 
-4. -5. -8. -9 & -13 1U7561 XOl 12 
-10, -11 &-15 1U7561 X0062 
Pressure loaded 

-2 &-14 12A2327 X012 
For 2.25 to 5 PSI spring 
-2.-3.-6.-7&-12 1U7562 X0012 j--4.-5. -B.-9&-13 1 U7562 X0112 
-10, -11 &-15 1 U7 562 X0062 



Y&OO Series I - Key Description Part Number Kay Description Part Number Kay Description Part Number 
23 Spring Case Assembly (Continued) 30 Cap Screw. steel pl 67 Relief Valve Spring, steel pl 

Pressure loaded -2. -3. -10. -11 -4. -5. -8,-9 & -13 
-2 &-14 12A2328 X012 -12. -14&-15 1A3090 24052 For springs 

For 4.5 ro 7 PSI spring 30 Spring Holder, brass to 1.3 PSI 1C1734 27022 
-2. -3.-~. -7 & -12 1U7563X0012 -4. -5&-13 1C323114012 over 1.3 PSI 18541327022 
-4. -5. -8 •. 9 & -13 1 U7563 X0112 33 Relief Valve Seat. zinc 70 Spacer. brass 
-10, -11 &-15 1U7563 X0062 -4. -5. -8. -9 & -13 28541944012 -8 & -9 1 C2886 14012 
Pressure loaded 

-2. -14 12A2329 X012 35• Closing Cap Gasket 72 Retaining Washer, steel Cd pl 
24 Diaphragm Plate. steel pl Neoprene 1 P7533 06992 -8&-9 1 86059 28982 

-2. -3. -6.-7.-10,-11,-12. -14 & -15 36 Reset Stem, steel Cd pl 78 Pitot Tube, zinc 
For springs -6&-7 OV0773 24162 -2 thru -9. - 12. -13 

to 1.3 PSI 004062 25062 -8&-9 1 D4809 241 52 &-14 2D8371 44012 
over 1.3 PSI OY0367 25062 37 Hex Nut, steel Cd pl 77 Machine Screw. steel Cd pl (4 req'd) 

25• Disc Holder Assembly, brass & nitrile -6 & -7 1A4997 24122 -2 thru -9, -12. -13 
-2 thru -5 & -10 thru -14 38 Body Cap, zinc & brass &-14 1 D8843 24502 

7 /16" orifice & less 1 A8328 OOOC2 -6 thru -9 1D2722 OOOA2 78 Pipe Plug, steel Cd pl 
Over 7116" orifice 1 C4248 OOOC2 All except -1 0 & -1 5 1 86366 24162 

-6 thru -9 12 req'd) 1 A8470 OOOA2 40 Valve Stem. brass 
-15 14A0632 XO 1 2 -6 thru -9 OK0770 14012 104 Bleed Assembly 

27 Seat Ring, brass See following table 41 Valve Spring, SST 303 SST/nitrile 
-6 thru -9 1A8661 37022 -15 only 14A0636 XO 1 2 

28 Body. cast iron 42 Machine Screw. steel pl 105 Washer. Carb St Pl 
-2 thru -5 &-10thru -15 -6 thru -9 1 A3461 28982 -15 only 14A0633 X012 
3/4" 1D291119012 43 Disc Spacer, brass 106 Spring. 302 SST 
3/4" x 1" 1D291419012 -6 thru -9 1E104814012 -15 only 1 U5506 37022 
1. 1D2912 19012 
1". 1-1 /4" 1D291519012 49 Reset Lever. steel 
1-1 /4" 1D291319012 -6 thru -9 OR061 7 25092 

-6 thru -9 65 Vent Assembly 
3/4" 1D312419012 -3.-7.-12&-15 AB6341 OOOA2 
3/4" x l" 10312719012 -4.-5.-8.-9&-13 AB6340 OOOA2 - 1" 1D312519012 
1" x 1-1/4" 1D3128 19012 
1-1/4" 1D312619012 

Key 27 Seat Ring. brass 

Orifice -2 thru-6 
-8 thru-9 Size (In.) -10 thru -15 

3/32 OR0441 14012 ... 
1/8 1A9367 14012 ... 
3/16 003912 14012 ... 
1/4 080420 14012 ... 
5/16 080421 14012 1 89569 14012 

3/8 080422 14012 OLOB31 14012 
7/16 1A8346 14012 OL0832 14012 
112 1A928814012 ... 
9/16 1C4252 14012 ... 

- Recommended spare pan. 

~•m'!] j .voRLDWIOE MANUFACTURING. SALES. SERVICE 1 
Fisher Controls Company 
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SPECIFICATION 
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The intent of this specification is to 
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or more elel'lents of a 10 ~We Solar Pilot 
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!NUMBER 
SP42-125 

TAG NUMBER: 

TYPE: 

CONNECTIONS: 

MATERIALS: 

LINE FLUID: 

OUTLET (SENSED)FLUID: 

MAXIMUM INLET 
PRESSURE AND 
TEMPERATURE: 

REGULATED PRESSURE: 

FLOW CAPACITY: 

AMBIENT TE~PERATURE: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

CLEANING AND PACKAGING: 

DES I GN FEA iURE: 

snRM R 131-+MS RFV 7.,a 

Aockwell lntemational Corporation 
Aocketdyne Division 

C•noga Pa,._ C., · c, • ,;a 

FSCM NO. 02602 

I 

REVISION LETTER 

1 7 1-~---.-

1
--,..---,----,-~---,-~---1 PAGE 2 

UNPR-3 (COMPONENT SHALL BE TAr, IDENTIFIED) 

PRESSURE REDUCING 

l INCH NPT FEMALE 

COMPATIBLE WITH CONNECTIONS ANr> L HIE FLUID, AND 

OUTLET (SENSED) FLUID 

NITROGEN 

CALORIA VAPORS, HEPTANE, NITROGEN 

150 PSIG@ 113 °F 

3.0 t 0.5 INCH W.C. 
(ADJUSTABLE 2.0 to 6.0 INCH W.C.) 

10 SCFM @ 25.- ± 5 PSIG INLET 

16° TO 113°F 

50 CC/MINUTE 

NONE VISIBLE IN BUBBLE TEST 

SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING RUST AND 
MILL SCALE), AND PACKAGED WITH COVERED PORTS TO 
PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT OR 
STORAGE. 

PASSAGES EXPOSE TO OUTLET (SENSED) FLUID MUST BE 
SELF-DRAINING SO THAT CONDENSING FLUID WILL NOT 
ACCUMULATE IN THE REGULATOR. 
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4.8.14 

4.8.14.1 

4.8.14.2 

4.8.14.3 

4.8.14.4 

4.8.14.5 

4.8.14.6 

4.8.14.7 

4.8.14.8 

4.8.14. 9 

4.8.14.10 

Ullage Nitrogen Pressure Regulator - 2 

Identification 
Tag Number 

PCV-4006 

Description 

Manufacturer: 
Part Number: 
Rocketdyne 
Specification No.: 
Material: 
Weight: 

Prescribed Service 

GN 2 
Vendor 

Description 

Low Capacity Ullage GN 2 Pressure 
Regulator - 2 

Fisher Controls Co., Marshalltown, Iowa 
Y-600-2 

Body: Carbon Steel 
10 lb. 

Fisher Controls Co., Marshalltown, Iowa 50158 

Special Cautions 

See Fisher instruction manual Y-600 (paragraph 4.8.13-2). 

Periodic Service 

None 

Parts List 

See Fisher instruction manual Y-600 (paragraph 4.8.13-2). 

Special Tools 

None 

Maintenance Instructions 

See Fisher instruction manual Y-600 (paragraph 4.8.13-2). 

Acceptance Tests 

None 

4B.14-1 
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4.8.15 

4.8.15.1 

4.8.15.2 

4.8.15.3 

4.8.15.4 

4.8.15.5 

4.8.15.6 

4.8.15.7 

4.8.15.8 

4.8.15.9 

4.8.15.10 

Ullage Nitrogen Pressure Regulator - 3 

Identification 
Tag Number 

PCV-4007 

Description 

Manufacturer: 

Part Number: 
Rocketdyne 
Specification No.: 
Material: 
Weight: 

Prescribed Service 

GN 2 
Vendor 

Description 

High Capacity Ullage GN 2 Pressure 
Regulator - 3 

Fisher Controls Co., Marshalltown, 
Iowa 50158 

730B-21 

Body: Carbon Steel 
25 lb. 

Fisher Controls Co., Marshalltown, Iowa 50158 

Special Cautions 

See Fisher instruction manual (paragraph 

Periodic Service 

None 

Parts List 

See Fisher instruction manual (paragraph 

Special Tools 

None 

Maintenance Instructions 

See Fisher instruction manual (paragraph 

Acceptance Tests 

None 

4.8.15-1 



7308 & 730P Series 

Instruction Manual 

7308 and 730P Series Regulators 
Form 605, August 1981 

INTRODUCTION 

Scope 
This instruction manual provides instructions for the instal
lation, maintenance, and parts ordering of the 730B and 
730P Series service regulators. 

Description 
The 730B and 730P Series regulators are self-operated 
regulators that provide pressure reduction. In both the 
730B and 730P Series regulators, the regulator body is 
connected to the lower casing by a union nut, the removal 
of which enables easy access to the internal parts of the 
regulator body. The 730B Series regulators (figure 1) sense 
downstream pressure through a pitot tube within the lower 
casing. The 730P Series regulators sense downstream 
pressure through an external control line piped to the lower 
casing assembly. 

Specifications 
Table 1 lists specifications for the Type 730B and 730P 
Series regulators. A nameplate (figure 2) attached to the 
regulator upper casing lists specifications for that regulator. 

Figure 1. Type 7308-22 Regulator 

(fl TYPE .... I ------' fr) ORIFICE -D ... 1 __ SP-R ... ING RANGE 

I 
DATE MFD 

FISHER CONTROLS CO. 
MARSHALLTOWN,IOWA,USA ID 

Figure 2. 7308 and 730P Series Regulator Nameplate 

4.8.15-2 
© Fisher Controls Company 1975, 1981; All Rights Reserved 

-

-

-



-

-

-
2 

730B & 730P Series 

Table 1. Specifications 

AVAILABLE 
CONFIGURATIONS 

ALLOWABLE INLET 
PRESSURES* 

ALLOWABLE OUTLET 
PRESSURES* 

PORT DIAMETERS AND 
RELIEF SIZING 
COEFFICIENTS 

Port Oiamater. 1/4 
In. (mm) (6.4) 

Wide Open. 
53 cg 

730B and 730P Series regulators 
are described on page 1. See table 
2 for additional differences be
tween type-numbered regulator 
constructions. 

Maximum Recommended for 
Good Performance: See table 3 
Emergency: 1 65 psig (11 .4 bar) 

Maximum to Avoid Internal Part 
Damage: 1 0 psig (0.69 bar) 
Maximum Emergency (Casing): 
15 psig (1.0 bar) 
Outlet Pressure Ranges: See 
table 3 

3/8 
(9.5) 

110 

1/2 
(12.7) 

190 

3/4 
(19.1) 

415 

1 
(25.4) 

700 

1-3/16 
(30.2) 

910 

TEMPERATURE 
CAPABILITIES 

PRESSURE SETTING 
ADJUSTMENT 

PRESSURE 
REGISTRATION 

APPROXIMATE 
WEIGHT 

OPTIONS 

ADDITIONAL 
SPECIFICATIONS 

• -20 to 1 50°F (-29 to 66°C) 
for nitrile elastomeric parts • 0 
to 350°F (-18 to 177°C) for 
Viton t elastomeric parts 

May be adjusted throughout 
each spring range by turning the 
adjusting screw 

• 7308: Internal 
• 730P: External control line 

1·1/2 In. Body: 30 lb (13.6 kg) 
2 In. Body: 39 lb (17.7 kg) 

• Body tapped for pressure 
gauge 
• Pressure gauges (specify 
gauge and range from gauge 
bulletin) 
• TFE diaphragm protector 

For body sizes and construction 
materials, see the Parts List 
section 

•Pressure ot t1:1mpera1ure hm1la11ons m this manual and any applicable code limitations must not be t Trademark of DuPont Co .. Inc. 
exceeded. 

Table 2. Available Configurations 

Type 
Description 

Number 

730B-21 3/4 in. N PT vent in upper casing 

730B-22 
3/4 in. NPT vent in upper casing protected by a rain-
proof vent assembly 

7308-23 Screened vent on side of upper casing 

Heavy duty construction in adjusting screw, closing 

730B-26 
cap, spring, and lower spring seat, rainproof vent 
assembly in top of spring case or screened vent on 
side of spring cnst1 

730B-31 
3/4 111. NPT vent in upper casing, relief valve• 
connection in lower casing 

Rainproof vent on upper casing, relief valve connection 
730B-32 in lower casing, rainproof vent assembly included for 

a relief valve• 

Screened vent in side of upper casing, relief valve 
730B-33 connection in lower casing, rainproof vent assembly 

included for a relief valve• 

730P-26 3/4 in. NPT vent in upper casing 

3/4 in. N PT vent in upper casing 
730P-27 protected by a rainproof vent 

assembly 

730P-28 Screened vent on side of upper casing 

•For relief valve mformation, consult your Fisher sales office or sales representative. 

INSTALLATION 

WARNING 

Overpressuring a regulator or associated equip
ment may cause personal injury or property 
damage due to bursting of pressure-containing 
parts or explosion of accumulated gas. To avoid 
overpressure, provide an appropriate pressure
relieving or pressure-limiting device to prevent 
the service conditions from exceeding the 
limits listed in table 1. A regulator should be 
inspected immediately for damage after any 
overpressure condition. 

1. Use qualified personnel when installing, operating, 
and maintaining these regui'ators. Make sure that the~e is 
no damage to or foreign material in the regulator and that all 
tubing and piping are clean and unobstructed. 

2. Apply pipe compound to the male pipeline threads, 
and install the regulator so that flow through it is in the 
direction indicated by the flow arrow cast in the regulator 
body. Downstream piping should be the same size as the 
regulator outlet for a distance of at least 4 feet (1 .2 meters). 
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730B & 730P Series 

Tabls 3. Additions/ Spscifications 
. ".-.. ,..,._,_~ -- --- ~ ---•·• 

SEAT RING 
MAXIMUM 

SPRING RECOMMENDED 
OUTLH PRESSURE RANGES DIAMETER 

INLET PRESSURE 

Part Number Color In. mm Psig Bar 

1-3/16 30.2 5 0.3 

1 25.4 13 0.9 
2.25 to 8 in. w.c. (5.5 to 20 mbar) or 1A2001 27002 Red 3/4 19.1 25 1.7 
9 to 20 in. w.c. (22.4 to 49.8 mbar) or 1 B7666 27062 Gray 

1/2 50 3.5 5.75 to 14 in. w.c. (14.3 to 37.9 mbar) OB0197 OOOA2 lridite 12.7 

3/B 9.5 100 6.9 

1/4 6.4 150 10.3 

5.5 to 8.5 in. w.c. (13.7 to 21.2 mbar) 1 C7254 27022 Brown 1 or 1-3/16 25.4 or 30.2 5 0.3 

1-3/16 30.2 6 0.4 

9 in. w.c. to 1.25 psig (22.4 to 86.2 mbar) OB0194 27052 Green 1 25.4 14 1.0 

or 0.75 to 2 psig (51.7 to 138 mbar) or OB0196 OOOA2 Blue 3/4 19.1 30 2.0 
1 to 3.25 psig (69 to 207 mbar) OA0811 27202 Orange 1 /2 12.7 50 3.5 

3/8 9.5 150 10.3 

1-3/16 30.2 15 1.0 

1 25.4 20 1.4 

2 to 5.5 psig (138 to 379 mbar) OY0664 27022 
Metallic with 

3/4 19.1 35 2.4 Green Stripe 
1/2 12.7 75 5.2 

3/8 or 1 /4 9.5 or 6.4 100 6.9 

1-3/16 30.2 20 1.4 

1 25.4 25 1.7 

4 to 10 psig (0.3 to 0.7 bar) 1 H8024 OOOA2 
Metallic 

3/4 19.1 40 2.8 (Cadmium-Plated) 

3. To avoid bending the pitot tube, point the closing cap 
parallel to the regulator outlet. If the regulator is installed 
with the closing cap pointing down, the weight of internal 
parts will lower outlet pressure by either 1 inch w.c. (2.5 
mbar) for regulators with a maximum outlet pressure setting 
equal to or less than 1 .25 psig (86.2 mbar) or 2.5 inch w.c. 
(6.2 mbar) for regulators with a maximum outlet pressure 
setting greater than 1 .25 psig (86.2 mbar). 

4. If continuous operation of the system is required during 
inspection or maintenance, install a three-valve bypass 
around the regulator. 

5. For a 730P Series regulator, connect the external 
control line to the 1 /4-inch NPT female connection in the 
lower casing. Connect the other end of the control line to a 
straight run of pipe away from nipples, elbows, swages, or 
any area where abnormal gas velocities occur. See figure 5 
for the location of the external control line connection. 

WARNING 

A regulator may vent some gas to the atmo
sphere. In flammable or hazardous gas service, 
vented gas may accumulate, causing personal 
injury or equipment damage due to fire or 
explosion. Vent a regulator in hazardous gas 
service to a remote, safe location. 

4.8.16-4 

1/2 12.7 75 5.2 

3/8 or 1 /4 9.5 or 6.4 100 6.9 

6. To remotely vent the upper casing, remove the vent 
assembly (key 56, figure 3 or 5), if present, and install 3/4• 
inch NPT piping or tubing in the connection on top of the 
upper casing. The connection on the side of the upper 
casing is not tapped and cannot be used for remote vent 
piping or tubing. The piping or tubing should vent the upper 
case to a safe location, have as few bends as possible, and 
have a screened vent on its exhaust end that is weather 
resistant and always pointed in the downward direction. 

7. If pressure adjustment is necessary, refer to the Startup 
section. In all cases, check the spring setting to make sure it 
is correct for the application. 

STARTUP 

With installation completed and downstream equipment 
adjusted, slowly open the upstream and downstream block 
valves, if used, while using gauges to monitor pressure. 

Each regulator is factory-set for the pressure setting 
specified on the order. If no setting is specified, outlet 
pressure is factory-set at the midpoint of the regulator 
spring range. 
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The range of allowable pressure settings is marked on the 
nameplate. If a pressure setting beyond the nameplate 
range is required, install a spring with the desired range by 
following the procedures for changing the spring and 
diaphragm in the Maintenance section. 

Always use a pressure gauge to monitor pressure when 
making adjustments. 

To adjust the outlet pressure setting on all 730B and 730P 
Series regulators, turn the adjusting screw into the upper 
casing to increase the setting or out of the upper casing to 
decrease the setting. For the Type 730B-26 regulator, 
loosen the hex nut (key 93, figure 4), turn the adjusting 
screw (key 2. figure 4) to obtain the correct setting, and 
tighten the hex nut against the closing cap (key 3, figure 4). 
For all other 730B and 730P Series regulators, remove the 
closing cap and closing cap gasket (keys 3 and 35, figure 3 
or 5), turn the adjusting screw (key 2, figure 3 or 5) to obtain 
the correct setting, install the gasket, and thread the 
closing cap onto the upper casing. 

SHUTDOWN 

First, close the upstream shutoff valve, and then, close the 
downstream shutoff valve. Next, open the vent valve 
between the regulator and the downstream shutoff valve, 
and open the vent valve between the regulator and the 
upstream shutoff valve. If vent valves are not installed, 
safely bleed off both inlet and outlet pressures, and check 
that the regulator contains no pressure. 

MAINTENANCE 

Regulator parts are subject to normal wear and must be 
inspected and replaced as necessary. The frequency of 
inspection and parts replacement depends on the severity 
of service conditions and the requirements of local, state, 
and federal rules and regulations. 

WARNING 

Avoid personal injury or property damage from 
sudden release of pressure or uncontrolled 
process fluid. Before starting disassembly: 

• Isolate the regulator from the process, 
• Release process pressure, and 
• Vent the diaphragm loading pressure. 

Key numbers refer to figures 3, 4, and 6 unless otherwise 
noted: figure 3 illustrates all 730B Series regulators except 
the Type 730B-26 regulator; figure 4 depicts the Type 
730B-26 regulator; and figure 5 shows the Type 730P-26, 
-27, and -28 regulators. 

Changing the Spring and Diaphragm 
In addition to changing the spring and diaphragm, instruc
tions are provided for changing parts located in the upper 
casing (key 23) and lower casing (key 20). Perform only the 
steps necessary to accomplish the required maintenance 
task, and then begin assembly at the appropriate step. 

1. Remove the downstream external control line, if 
present. 

2. Remove the closing cap and closing cap gasket (keys 3 
and 35, figures 3 and 5), or loosen the hex nut (key 93, 
figure 4). 

3. Turn the adjusting screw (key 2) counterclockwise out 
of the upper casing (key 23) to relieve spring compression. 

4. Unscrew the cap screws and hex nuts (keys 21 and 22), 
and remove the upper casing (key 23). 

5. Lift the spring (key 1) and upper spring seat (key 4, 
figure 4 or key 44, figures 3 and 5) off the diaphragm and 
plate assembly (key 5). 

6. Unscrew the cap screw (key 30) to disassemble the 
lower spring seat (key 4), the diaphragm and head assembly 
(key 5), the lower diaphragm plate (key 6), and the lower 
diaphragm head gasket (key 7). 

7. Inspect the pusher post (key 8) and lever (key 9). If bent 
or damaged, remove them by unscrewing the two machine 
screws (key 11 ). 

8. Install the lever assembly (key 9), if removed, connect 
the valve stem (key 13) to the lever assembly, and secure 
the lever assembly with the machine screws (key 11 ). 

9. During assembly, use lubricants or sealants on parts as 
indicated in figures 3, 4, or 5, and replace parts as required. 
Always use a new lower diaphragm head gasket (key 7). 

Install the parts on the pusher post in the order listed below: 

• Lower diaphragm head gasket (key 7), 
• Lower diaphragm head (key 6), 
• Diaphragm (key 5) pattern side up, 
• Diaphragm plate (key 5), and 
• Lower spring seat (key 4). 

10. Insert and tighten the cap screw (key 30) to secure 
the parts to the pusher post (key 8). 
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11. Install the assembled parts in the lower casing (key 
20). Make sure that the lever (key 9) fits in the pusher post 
(key 8) and that the holes in the diaphragm align with the 
holes in the lower casing. 

12. Place the spring (key 1) on the lower spring seat (key 
4), and then install the upper spring seat (key 4, figure 4 or 
key 44, figures 3 and 5). 

13. Position the spring casing (key 23) on the diaphragm, 
and insert the cap screws and hex .nuts (keys 21 and 22). 
Tighten them only finger tight. 

14. Turn the adjusting screw (key 2) clockwise into the 
spring casing to ensure proper slack in the diaphragm, and 
then tighten the cap screws and hex nuts (keys 21 and 22). 

1 5. Connect the downstream control line, if used, and 
refer to the Startup section before putting the regulator 
back in operation. 

Changing the Disc and Seat Ring 
Complete only the steps that provide information for the 
required maintenance. Sealants and lubricants required in 
assembly are listed in figures 3, 4, and 5. 

1. Remove the downstream external control line con
nection, if used. 

2. Loosen the union nut (key 19), and separate the lower 
casing (key 20) from the body (key 28). Remove the body 
gasket (key 1 6), but do not lose the snap ring (key 17). 

3. If necessary, remove the seat ring (key 27). 

4. If the disc holder assembly (key 25) must be removed 
or replaced, remove the cotter pin (key 14), and separate 
the disc holder assembly from the valve stem (key 13). 

5. Insert the disc holder assembly in the valve stem (key 
13), and secure with the cotter pin (key 14). 

6. Thread the seat ring (key 27) tightly into the body 
(key 28). 

7. Insert the body gasket (key 16) and snap ring (key 17), 
if removed, and fit the lower casing (key 20) into the body 
(key 28). Tighten the union nut (key 19) to fasten the parts 
together. 
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8. Connect the downstream control line, if used, and refer 
to the Startup section before returning the regulator to 
operation. 

Changing Stem O-Ring 
1. Complete steps 1 through 5 from the Changing the 

Spring and Diaphragm section. 

2. Take the pusher post (key 8) and attached parts off the 
lever assembly (key 9). 

3. Unscrew the machine screws (key 11 ), and remove the 
lever assembly (key 9). 

4. Loosen the union nut (key 19), and separate the lower 
casing (key 20) from the body (key 28). Remove the body 
gasket (key 1 6), but do not lose the snap ring (key 17). 

5. Pull the valve stem (key 1 3) and disc holder assembly 
(key 25) out of the lower casing (key 20). 

6. Inspect and replace the 0-ring (key 1 5), if necessary. 

7. Slide the valve stem (key 13) and 0-ring (key 15) into 
the stem bushing (key 12). 

8. Install the body gasket (key 16) and snap ring (key 17), 
if removed, and fit the lower casing (key 20) into the body 
(key 28). Tighten the union nut (key 19) to fasten the parts 
together. 

9. Install the lever assembly (key 9), connect the valve 
stem (key 13) to the level assembly, and secure the level 
assembly with the two machine screws (key 11 ). 

10. Complete steps 11 through 1 5 of the Changing the 
Spring and Diaphragm section. 

PARTS ORDERING 

When corresponding with the Fisher sales office or sales 
representative about this regulator, include the type number 
and all other pertinent information stamped on the bottom 
cap and on the nameplate. Specify the complete 11-
character part number from the following parts list when 
ordering replacement parts. 
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730B & 730P Series I - Key Description Part Number Key Description Part Number 
,-.__,./ 

PARTS LIST 12 Valve Stem Bushing, 730P Series only 26 Pipe Nipple, steel (not shown) 
Std trim, brass 1F513014012 Types 730B-31, -32, 
SST trim 1 F5130 35032 -33 1 C4882 26232 

Key Description Part Number 13 Valve Stem 27 Seat Ring 
730B Series Brass 

Spring. steel Brass OJ0484 1401 2 1 /4 in. (6.4 mm) 

All except Type 730B-26 SST OJ0484 35032 port OL0878 14012 

2-1 /4 to 8 in. w.c. (5.6 to 19.9 mbar) 730P Series 3/8 in. (9.5 mm) 

red 1 A2001 27022 Brass 1 E7676 1401 2 port OH0825 14012 

5-1 /2 to 8-1 /2 in. w.c. (13.6 to 12.1 SST 1 E7676 35032 1/2 in. (12.7 mm) 

mbar) brown 1 C7254 2_7022 port OL0401 14012 

5-3/4 to 14 in. w.c. (14.3 to 34.8 14 Cotter Pin 3/4in.(19.1 mm) 

mbar) iridite OB0197 000A2 Brass 1 A4040 1 8992 port 1 AB323 1401 2 

9 to 20 in. w.c. (22.4 to 49.8 mbar) SST 1 A8665 37022 1 in. (25.4 mm) 

gray 1 B7666 27062 15 0-Ring, nitrile port 1 A8324 14012 

9 in. w.c. to 1 -1 /4 psig (22.4 mbar to 730P Series only 1 E4727 06992 1-3/16 in. (30.2 mm) 

0.9 bar) green 0B0194 27052 16* Body Gasket, port 1 C7834 14012 

3/4 to 2 psig (0.05 to 0.13 bar) asbestos 1 A3480 04032 SST 

blue 0B0196 27032 17 Snap Ring. 1 /4 in. (6.4 mm) 

1 to 3-1 /4 psig (0.07 to 0.22 bar) Cd pl steel OY0958 28982 port OL0878 35032 

orange OAOBl 1 27202 3/8 in. (9.5 mm) 

Type 730B-26 19 Union Nut, port OH0825 35072 

2 to 5-1 /2 psig (0.13 to 0.37 bar) malleable iron 0201 76 19062 1 /2 in. (12.7 mm) 

green stripe OY0664 27022 20 Lower Casing. cast iron port OL0401 35032 

4 to 10 psig (0.27 to 0. 7 bar) 730B Series 3/4 in. (19.1 mm) 

metallic 1 H8024 OOOA2 Std trim 1 C94 72 OOOA2 port 1 A8323 35072 

2 Adjusting Screw SST trim 1 C9472 OOOB2 1 in. (25.4 mm) 

Type 730B-26, 730P Series 1 E7678 19012 port 1 A8324 35072 

steel pl 1 A5005 28982 21 Cap Screw, steel 1-3/16 in. (30.2 mm) 

All othertypes, zinc 1A589644022 (12 req'd) 1 B5961 24052 port 1 C7834 35072 

3 Closing Cap 22 Hex Nut, steel 

Type 730B-26, (12 req'd) 1 A3093 241 22 28 Body - brass 1 H7987 14012 
Cast iron 

All other types, zinc 1A589544022 23 Spring Case, aluminum 1-1 /2 in. NPT 1 B4036 19012 

4 Lower Spring Seat Types 730B-21, -22, -31, -32 2 in. NPT 1 B4037 19012 

Type 730B-26, brass Types 730P-26, -27 Steel 

(2 req'd) 1 H7974 14012 For springs to 1 .3 psig 1-1 /2 in. NPT 2L2445 22012 

All othertypes, zinc OX014744012 (89 mbar) AE6180 X0012 2 in. NPT 2L2433 22012 

For springs over 1 .3 psig 29 Pipe Plug, steel Cd pl 

5• Diaphragm & Plate Ass·y, steel/nitrile (89 mbar) AE6180 X0032 Type 730B-21, -22, -23 

For springs to Types 730B-23, -33 & -26 1 D7548 X0012 

1.3 psig (89 mbar) 1 N9721 XOOl 2 Types 730P-28 30 Cap Screw, steel 

For springs over For springs to 1 .3 psig All 730B & 730P Series except 

1 .3 psig (89 mbar) 1 N9722 X0012 (89 mbar) AE6180 X0022 Type 730B-26 

6 Lower Diaphragm Plate For springs over 1 .3 psig For springs to 1.3 psig 

Cd pl steel OV0039 25072 (89 mbar) AE61 BO X0042 (89 mbar) 1 C4732 24052 

SST OV0039 35032 Type 730B-26 For springs over 1 .3 psig 

7• Lower Diaphragm Plate Gasket. For up vent AE6180 XOOl 2 (89 mbar) 1 A6678 24052 

asbestos 1 A3487 04022 For side vent AE6180 X0022 Type 730B-26 1 E4539 XOOl 2 

8 Pusher Post 25• Disc Holder Assy 
35• Closing Cap Gasket 

Zinc OY0964 4401 2 Std trim, brass/nitrile Neoprene 1 N4462 06992 

SST OY0964 35072 1 /2 in. (12. 7 mm) port 
& smaller 1 A8431 OOOA2 39 Street Elbow, malleable iron (not shown) 

9 Lever Ass'y 3/4 in. (19.1 mm) port Type 730B-32 1 A9\32 21992 

Std & mild corrosive & larger 1 C7831 XOOl 2 44 Upper Spring Seat, zinc , 

trim 1 E3409 OOOA2 SST trim, SST/nitrile 
All except Type ·i, 

SST trim 1 E3409 OOOB2 1 /2 in. (12.7 mm) port 730B-26 OYO!'l,56 4401 2 

11 Machine Screw (2 req'd) & smaller 1 AB431 00082 46 Valve Disc Washer 

Steel 1 El 758 28982 3/4 in. (19.1 mm) port 3/4 in. (19.1 mm) port & over only 

SST 1 A8669 35032 & larger 1 C7831 X0072 Aluminum OXOl 46 0901 2 
SST OXOl.46 35032 

6 4.8.16-? •Recommended spare part. 



AS-ANTI-SEIZE 
GK-GASKALAC 
SP-HOUGHTON STAPUT N0.14 

I 730B & 730P Series 

~ 
SECTION A-A 

TYPE 7308-21 

~ 
SECTION A-A 

TYPE 7308-22 

~ 4 

SECTION A-A 
TYPE 7308-23 

RELIEF VALVE AS USED ON 7308-31.32 a 33 NOT SHOWN 

Key Description Part Number 

47 Machine Screw, 
3/4 in. (19.1 mm) port & over only 

Steel 1 A3319 28982 
SST 1 A8664 35042 

48 Vent Ass'y, Type Y602-1 (not shown) 
Types 730B-32 

& -33 EMY602X1 -Al 
50 Nameplate. aluminum 1 E2401 11992 
51 Drive Screw, steel 

(4 req'd) 1 E5017 28982 
56 Vent Assy Type Y602-10 

Types 730B-22, -32, 730P-27 
& Type 730B-26 w/ 

rainproof vent EMY602X1-A10 

64 Screen, SST 
Types 730B-23, -33. 730P-28 

& Type 730B-26 w/ 
side vent 1 B6335 38392 

71 Snap Ring, SST 
Types 730B-23, -33, 730P-28 

& Type 730B-26 w/ 
side vent 1 B6336 38992 

93 Hex Nut, cd pl steel 
Type 730B-26 only 1 A3524 24122 

*Recommended spare part. 

Figure 3. Type 7308-21, -22, -23, -31, -32, 
and -33 Regulators 

Figure 4. Type 7308-26 Regulator 
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730B & 730P Series 

AS-ANTI-SEIZE 
OK-OASKALAC 
SP-HOUGHTON STAPUT NO. 1, 
L8-LEAOSEAL 

I 

SECTION A·A 
TYPE 730P·21 

11, IN. NPT 
OOWNSTREAM 
CONTROL LINE 
CONNECTION 

, IN. NPT 
OWNSTREAM 
ONTROL LINE 

SECTION A•A CONNECTION 
TYPE 730P·27 

~ 
~,IN.NPT 
SECTION A·A OOWNSTREAM 
TYPE 73OP-28 CONTROL LINE 

CONNECTION 

Figure 5. Type 730P-26 Regulator with Downstream 
Control line Connection 

While this information is presented in good faith and believed to be eccurate, Fisher Controls does not 
guarantee satisfactory results from reliance upon such information. Nothing contained herein is to 
be cons1ruad a• a warranty or guarantaa, axpreu or implied. regarding Iha performance, 

.:::::3 Fisher Controls Company 
~ MARSHALLTOWN, IOWA. U.S.A. 

m1rchan11bility, litnau or any olhar matter with reapect lo Iha producu, nor as a recom
mendation to use any product or process in conflict with any patent. Fisher Controls reserves the right, 
without notice, to altar or improva the designs or specifications of the products described herein. 

Fisher Controls Umlted 
4.8.15-9 MAIDSTONE. KENT, ENGLAND 

For information. write: P.O. Box 190, Marshalltown, Iowa 501 &B. U .S.A.-or-Brenchley Hou•e, Week Street, Maid1tona, Kant ME 141 UQ, England. 
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4.9 RUPTURE DISCS 



Equt .. -- - -
Maintenance Dwg. Number Description Section Number 

(TPFRD-1) Pr~heater Oil Rupture Disc 
4. 9. 1 5163145 (TPFRD-2) Preheater Oil Rupture Disc 
4. 9.1 5163145 (TSFRD-1) Superheater Oil Rupture Disc 
4. 9.1 5163145 (TSFRD-2) . Superheater Oil Rupture Disc 
4. 9.1 5163145 (THFRD-1) Condenser Oil Rupture Disc 
4.9.2 5163142 (THFRD-2) Condenser Oil Rupture ~isc 
4.9.2 5163142 (TFWRD} Flash Tank Water Rupture Disc 
4.9.3 5163143 

'------

~ 

ip ... 



-

-

-

4.9 

4. 9. 1 

4. 9. 1. 1 

4. 9. 1. 2 

4. 9. 1. 3 

4.9.1.4 

4. 9, 1. 5 

4. 9. 1. 6 

4. 9. 1. 7 

4. 9. 1. 8 

4.9. 1.9 

4. 9. 1. 10 

Rupture Discs 

411 0 i l Rupture Discs 

Identification 

Rocketdyne Designation 

TPFRD-1 , -2 
TSFRD-1 , -2 

Description 

Manufacturer 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Qi 1 

Vendor 

Description 

Preheater Oil Rupture Disc 
Superheater Qi l Rupture Disc 

Fike Metal Products, Blue Springs, Mo. 

ANSI 150 lb. GICS Flanges 

SP42-094 (Fol lowing) 

lnconel 

Fike Metal Products, Blue Springs, Mo. 

Special Cautions 

See Fike literature, Form 101, (following) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

None 

Maintenance Instructions 

None 

Acceptance Tests 

None 
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402-C. Assembly G Insert Type 

OUTLET 

COMPANION FLANGE 

COMPANION FLANGE 

INLET 

FIG. 37-Assembly "G" 
Insert Type 

I I 
I 
I 
I 
I 

Thr as.o;rmbly r. inS('rl type illustrated at left can be used 
lo fit insidP th(' existing ANSI (ASA} bolt cirrll'. This reduces 
wei![hl and pro\·idrs mnint('nanl'e economi~ hecnuse only half 
the sLucls 1wrd be cntirrl\· remo\'rd to im.tail I.he unit. ANSI 
(ASA} sprcifiralions for 'the assembly G "insert type'" are 
listed below in tabular form. 

FIPxible l[askets nre not rt'"'ornmendPd for use between 
companion nangps and the as.wmbly G insert type flange 
unlps.~ thE' minimum bolt load requirPd to pro,·ide a leakproor 
seal brtween thr disc nnd flange is compatibll.' wil h the maxi
mum non-flow comprC'ssion characteristics of the gasket. 

All as .. ,rmbly "G'" in,rrt typl'. assrmblirs arP furnishl'ct 
with a nwlhod of prr-a'<'-!'mhly ,;,, Lill' fra:,:ilr rnptur!' cli~c 111;1\ 
hr installrd on the work ht>nrh. th,. unil r,•-a,~1·111iil.-cl .inrl 
installrd into the line with minimum chance of dama~e lo the 
rupturl' disc. 

The crown or the Rupture Disc in insnl '·(;" a,;~rn,hlie, 
in 6" size and larl,!Cr. ma~· protrwlP oul of thr 111,ldd,,11 n 1nul· 
lel I flange. makinl,! nr,·,•,-sary non-rigid outll'l pipin~ and a 
method of rni~ing outlet companion flange such as eyP bolts or 
jacksrrrws for rlrarance. If a tolall~· in!o.(?rtahle 
assemhly is rt'quirPd. ( rontaininl! crown within a~sPmbly J s11c·h 
as with rigid piping con~ult. faetory hefore ord!'ring. 

TABLE 20 
STANOAPD INSERT "G" 

i PIPE ! R:~~~G i--·- ~,1~-r---·--; 
0i~~~:;-~~s~i::· l r-:J R-i~~~~-1--~~-x--i--- i 0~:t~:~~ :~s~~:~-j 

SIZE <ASA! , RATING•: 0 0 ; I\PPROX. i SCREW~ 1 I ::;~ : IASA! 
1 

RATING' ! 0 0. i APPROX. ; SCREWS I 
I --- ·-• -·-·t- ---•···· ___ ..J .•l---·• - --·-· ---··--,-·-·-----•---··-· .... , 

-

112" 1S0 27S ! 1.3-4i 1518 i 3 tj0 I@ @ ~Cs7a',. G) : 
1/2" ! 300 720 2 1-S·P, 3 !: 4· 300 720 ~ ~ 3 A 
1 r: 600 1440 2 , 5'13 I 3 4" 600 1440 I , 112' 1.s1a J --../9 

, 1:r! goo. 2160 , 2J.o 1.5:a I 3 ,; 4" 900 2150 s 1-s1a 3 

1__~·~1 ~-~~_: __ 2600_~_2·3~8, 1--~l!._ _ _I 3 ii 4·• :_!.~~---~~O~-- 8 2-1i8 .:. 

3'4"
1
1 

150 215 2-1:al 1.s.a 1 3 11 6" 150 21s a51a. 2.110 J 
I. 

3/4" I 300 720 2-112 i 1-5/8 3 

1

, ':,; 6" 300 720 I 9-3 14. 2-1/8 J 

3 14" i 600 , 1440 2-112 I 1-S'B 3 6" 600 1440 ; 10318: 2-1/8 3 

3 14" 900 2160 2-S18i 1-518 3 1 6" 900 2160 11-1/4 3.112 4 

3/4": 1S00 3600 J 5/8: 1-S/8 3 j i 8.. f 150 ; 275 . t 1~~;~·-2:~;-- 3 

-~-1-~so;--;;"s-f2.1,12l 1-s,s 3 Ii 8" 
1 

300: 120 !12 2.1/8 J , 

;:: , !: i ,:!~ I ~:~~:1. :::~: ~ 11_s_·_·_,i__~~-.----'-~-~~--_;12-112'. 2-3'8 _i __ 4 ·--~ 
1 • 

1 I 10·· ·, 150 2iS 13-1/4, 2-1.'8 4 
1 1" I 900 2160 3 I 1.5;9 3 

. 10" ' 300 720 : 14-1/8: 2-1/8 4 
~-1_·: ____ 1 __ 1_:~t- 3500 __ j __ 3 ___ ] 1-s1~ ____ 1 ___ 3__ t-~+, ·····~

5
-
0
-··----;-;;·--

1
~---;·~;------·--

: 1 1 i2" J 1 so , 275 I 3.1 /4 i 1 S 18 ' 3 I ' 
I I . ' ! . . 12" I 300 I 720 1 16 1.'2 , 2 SIS · 

1-1/2' 1 300 720 I 3-S/81 1-5·8 3 .· '--~-.. -·--•--· --·--- --·--·-·•-----
1 I I I 1--

1 1,12" / 600 1440 ' 3-S:8 1 1-S/8 3 : i 14" i 150 2i5 , 17-S.'8: 2-7/8 

1-1/2" 900 '1 2160 3-314: 1-S/8 3 i l 14" I JOO 720 ! 19 3-7/16 
1 1-1,r· 1soo . Jsoo J J/4 · 1 s,s 3 , r-----... - · - ' -- - 6 

-·--·---- -~ •-· 

1,----:;:- --,~
50 

1 

___ -

2
.
7
.-
5 

_ 
11

,. 

4
· .... 

1

,_ 

1
._-

518 
.. 

1
, _ .. _ 1 16" 1 1so I 21s 120 1,-a, 2-7/8 ' l 16;. j 300 1 720 i 21-1/8: 3-9/16 

I 2" 300 I 720 I 4 114 l 1-518 • I 3 ---~;.:-: 150 :---275·-12,.112; 2-718 

2" 600 I 1440 4-1/4 i 1-S/8 j J i • , • 

r 900 2160 !i-112 1.s1a I 3 I µ!-·-21-~o~:-- ii . ~sooo--·-•1:----21:~so_ ~,-2233:33·:-48 ~I 33:::}~ 

3

:_:_ 

15

;

0

~0°
0 

I 36

2n
00

7-~---1
1

1 

:

5

·_·;

1

1

1

1:

2 

·-~~:--_·:S~~:

8

-7I ~
3 

.. 20.. I 300 i 120 12s-112 i 4-1116 4 
1 

:.. 960000 ! 21441600 I 56--~-~42 11:ss'.ss i 3 II 1.-~1 ;:r-- :;i ~1::~'::l:r_:~ :I 
j' 

3 From• 20 10 +100-F for ca,t,on steel. 316. 321. and 347 stainless steel , .. _ ,A 
3·· 1500 _3600 _.!::'~J-~~~ 3 j onlf. __,,._ 

4 
4 

4 
4 

4 

4 

4 
4 

II 

.. Tht"se uni IS are sur,1,hed w,th ,ide clip, inste~d of pr r-n,semblv screws. 
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1 

...------· . --· . 
'JU"-.,.~'.r I\ 

SP42-094 

TAG NUMBER: 

TYPE: 

E.m, CONNECTIONS: 

DISC CARTRIDGE 

(ASSY.) MATERIALS: 

ANS I RATING: 

LINE FLUID: 

RUPTURE PRESSURE 
ArJD TEMPERATURE: 

DISC DIAMETER: 

AMBIENT TEMPERATURE: 

CLEANING AND PACKAGING: 

[ODE CONFORMANCE: 

DESIGN FEATURES: 

I ___ _ 
r,,, ~•.• : , . , , 11 •...• '.' 

I~,._!"\".· !I l11'cr~ ,1,:.,,·,.•! ~ .. ' ·: 

r,c,~!:rl• 1 .. O•vi:0111·1 

. ---··-····---~ 
I 

1 ~ :• ,\! ;: 2 
I i · '--·' --· _J ____ _ 

TPFRD-1 AND -2, TSFRD-1 AND -2 (COMPONENTS SHALL 

BE TAG IDENTTFIED) 

INSERT TYPE ~UPTURE DISC FLANGE ASSEMBLY 

DISC CARTRID~E TO BE MOUNTED BETWEEEN 4 INCH, 

150 LB, RF Fl.ANGES 

COMPATIBLE W!TH LINE FLUID AND CON~ECTIONS 

150 LB CLAS$ 

OIL (CALORI~ HT 43, DENSITY= 52.0 LB @ 12S°F) 
CU FT 

121 PS Ir,·5"'. rivrn A TEr1PERATURE RANGE OF 2s°F TO 

lc5°F (SEcm;r1ARY RELIEF DEVICE) 

4 INCH 

VALVE SHALL RE FREE OF ALL CONTAMINANTS (INCLUDING 

RUST AND MILi. SCALE), AND PACKAGED WITH COVERED 

PORTS TO PRE~ENT CONTAMINATION OR DAMAGE DURING 

SHIPMENT OR STORAGE. 

PER ASME BOILER AND PRESSURE VESSEL CODE SECTION VIII 

• DISC CAR~RIDGE TO BE INSTALLED WITH FLEXITALLIC 

GASKETS. 
• 3 SPARE rises ARE TO BE PROVIDED WITH EACH 

CARTRIDGF.. 

4.9.1-4 
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4.9 

4.9.2 

4. 9.2. 1 

4. 9. 1. 2 

4.9. 1. 3 

4. 9. 1. 4 

4. 9. 1. 5 

4. 9- 1. 6 

4. 9. 1. 7 

4. 9.1. 8 

4.9. 1. 9 

4. 9. 1. 10 

Rupture Discs 

611 Rupture Discs 

Identification 

Rocketdyne Designation 

THFRD-1, -2 

Descri pt io~ 

Manufacturer 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Oi I 

Vendor 

Descriptior:i. 

Condenser Qi I Rupture Disc 

Fike Metal Products, Blue Springs, Mo. 

ANSI 150 lb. GIGS Flanges 

SP42-095 (Following) 

lnconel 

Fike Metal Products, Blue Springs, Mo. 

Special Cautions 

See Fike literature, Form 101, (following) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

None 

Maintenance Instructions 

None 

Acceptance Tests 

None 

4.9.2·1 



402-C. Assembly G Insert Type 

OUTLET ·1 

~-----...-----...-
COMPANION FLANGE 

COMPANION FLANGE 
I 

INLET 

FIG. 37-Assembly "G" 
Insert Type 

Thr as.'l<'mbly G inS(•rl lypl" illustr::ited at lefl r::in be used 
to fil inside lhe exislini;: ANSI (ASA) bolt rircl<'. This reduces 
weighl and providc>s maint.enanr<' eronomi~ because only half 
lhc> studs nrl'd bl' entirrl\· remo\·ed lo im,Lall LhE' unit. ANSI 
(ASAl spe<"ifirations for· Lhe assembly G "ini;crl type" are 
listed bl'.'low in tabular form. 

FIE'xiblc> J!askE'ts are not rc>•·ommendcd for Ul'il! between .,__,,, 
companion nanJ!es and the ac;sembly G insert type nange 
unles.~ the minimum holt load required to provide a leakproof 
seal betweE'n the dis,· and nani:e is compalihlr with the maxi-
mum non-now compression characteristics of Lhe gasket. 

All as.'-('ntbly "G" insert type assemblil's are furnished 
with a nwthod of pre-assrmhly so Llw frai:ile rupturP rlis,· mav 
be insta11t,d on Lh<' work b1mrh. the unit re-asst•mbled and 
installed into the line with minimum chance of damage lo Lhe 
ruplurE' di~c. 

The crown of the Rupture Disc in insrrt "{;·· assrmhlies 
in 6" si7.e and lari::er. may protrurl<' out of till' hold down l•>11t

let) flang<'. makinJ! nerr~sarr non-rii,:id oullN piping and a 
method pf r;1i:,i11:; oull<'l compnnion flange such as eye bolts or 
jac-ksnt>ws for clearance. If a totally insertable 
assembly is required. (rontainmi;: crown within assembly) such 
as with rii;:id pipillJ! consult factory before ordrrin:;:. 

T t-ilLE 20 
STANOArlO INSERT "G" 

ANSI 1 7·o~~R~:~r~o. OF Pf'"l I 
PIPE RATING. MAX HEIGHT , ASSEr.1BL 1 

1 

SIZE IASAI RATING' 
1 

0.0 I APPROX. : SCREW!' 11 
------t------- .. . - 1------ - . - - - - - - --

PIPE 

SIZE 

1 1/2.: 150 275 1-3,4: 1-5.'8 3 '. 4" 

···,·--- ----r·- ---.-------, ---
ANs1 [ , OVERALL I NO. OF PRE· 

; R<\TING 1 ~1AX '. I HEIGHT ASSEMBLY 

(ASAI RATING" 1 0.0 ( APPROX ' SCREWS 
·----· -----··• __ _.. __ --- ----·-

6-3·41 1-5.'8 3 

• 

1,r I 300 no 2 1 5.6 3 

1 '2" I 600 ' 1440 2 1 5 '"l 3 

1/2"i 900 2160 23'8· 1-5•8 3 

: i 4· 
! : 4" 

4" 

150 

300 
600 

900 

275 

720 
1440 

2160 

3600 

I 7 I 1-5/8 

7-1/2 ! 1-5/8 
' 8 1-518 

3 ~-3 

3 

I 112" : 1500 3600 2-318; 1-518 3 
1 --3.:'.~.-j--;;~ 215 2-1:e -1~5~8 _ ___._ ____ 3 __ _ 

3·-1·· 300 720 2-1 '2 1-5'8 3 

, 1500 4" ~~-e __ : @·• --~--,~--Q~J 
G' 300 ~ 9 3,4 2-L8 

8 2-118 3 

CD 
3 

3,4·· 600 1440 2.1,·2. 1-5:8 3 6" 600 1440 10-3,'8 2-1,'8 3 

3'4" 900 , 2160 : 2-5.'8, 1-5.'8 3 
. ' I I 

3 

6" 900 2160 '11-1/4 3-1/2 
IL _____ j . -··-------- ------- -----

4 

; 3/4" i 15QQ J. 36QQ I 2-5/8 I 1-5/8 

;- ;:: -·-1 ·· ;: !-- ~;~ - -~-:;-;
4

_2 .... ,-1-.5-1_8 _ _..1 ___ 3_ 

I 1.. soo i 1440 2.314 :::~: 113 

~ i 9•• ' 150 I 275 10-7 1B 2-1/8 
1

1 0.. I 300 , 120 : 12 2-11a 

8" L__soo ____ l_ 1440 : 12-1:2 _ 23/8_ 

I 10.. I 150 i 215 : 13.1:4 ! 2.118 

J 

3 i 
4 i -------, 
4 

I 1·· Ho i 2150 3 1-518 3 

1r1·· _ ,500 ~--- 3600 __ 

1
. _ 3 ___ 1-5/8 3 

1.112·· 150 I 215 3 114 1 518 3 

'. 1-112" 300 I 720 
' I I 40 I 

3.5,0 1-518 3 

: 1-1 /2" 

I 1-1 /2" 

I 1-1/2"' 

i 2"' 
2" 

I 2·· 

2"' 

Z' 
.. 

:r· 
3'" 

r 
:r· 
3'' 

600 I 14 

~ 21 
3 

60 

600 

150 
300 
600 

900 
1500 

150 
300 I 
600 I 900 

I 1500 
.. 

2 75 

20 
40 

60 
00 

7 
14 
21 

36 

2 75 

20 
40 

60 
00 

7 
14 

21 
38 

35/8 1-5/8 3 

I 3-3/4 1-5/8 3 

l -~--~~5t8 3 

I 4 1-5/8 .. 
I 
I 4-114 1-5/8 3 I 

I 
4-1./4 1-518 3 

i 5-1/2 1-518 3 
5-1/2 1-5/8 3 ~- --

i 5-114 1-5/8 3 
I 5-3/4 1-5/8 3 
I 5-314 1-5/8 3 
I 

I 8-1/2 1-5/8 3 
8-3/ .. 2-1/8 3 

i 10" I 300 1 720 ; 14-118; 2-1/8 4 

7 I ,,.. ; ;,;;-t ,,. , " , ,_,,, --- , ··1 
i ~tt 300 I 120 : 16-112 ~ i-s;s __ j_ _ 4 

I
: 14" 150 i 275 : 17-5/8 i 2-7/8 : 4 

l 

j 
' 

14" I 300 120 I 19 : 3.7;16 4 
---j --- ·--- -1 ·-· ..... -- -•------------------ - -· 

16" 1· 150 ' 275 120-1/8. 2-7/8 4 

4 15-- 300 I 120 j 21-118 i 3.9;1s 

10·· - 1~0- - 1··-- -215 - ,·;;~,;~~ - 4 I 

18.. 3~ ___ J __ ?_~a -~2::.~~ L~~~'16 4 ___ J 
20.. 150 I 215 1·23-3141 3.114 4 

2C" ~ 300 l 720 25-1/2; 4-1/16 L--H 
24" I 150 I 2757 281/8

1 
3-7116 I 4 

_2~~_j--~~o ___ .l_ ___ ~~o __ :~~-3tS 
1
--~~1~_6 __ j_ ___ 4 __ _ 

• From •·20 to +100"F for carbon steel, 316. 321. and 347 $tainl,.n stlll 
onl,, . 

• 
0 Thl'te uniu are supplied w11h sode clips instaild of po c-ossembly sco cws. 
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i!l1_iw,,: I l11l::r1. !ion...il c;..,q.,,·,r,,h.,,1 

F1ocketc, .,c Division 
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_ sP42-095 ______ - _c: =i.· r··--1--·-r·· , , ____ _ 
,-------- -

TH FR~-; , -;Hf :0-~ ( C~~PDt~E:TS- ~H=~:~;~ ~ D:NT ~FI ::;-7 . 
TAG NUMl3ER: 

TYPE: 

END CONNECTIONS: 

DISC CARTRIDGE 

(ASSY.) MATERIALS: 

ANS I RATING: 

LINE FLUID: 

RUPTURE PRESSURE 

ArlD TEMPERATURE: 

DI SC DIAMETER: 

AMBIENT TEMPERATURE: 

CLEANING Ar-lJ PACKAGING: 

CODE CONFORMANCE: 

DESIGN FEATURES: 

INSERT TYPE RUPTURE DISC FLANGE ASSEMBLY I 

DISC CARTRluGE TO BE MOUNTED BETHEEN 6 INCH, 150 LB, 

RF FLANGES 

COMPATIBLE \/ITH LINE FLUID AND CONNECTIONS 

150LB CLASS 

OIL (CALORI~ HT 43, DENSITY= 52.0 LB @ 125°F) 
cOFi 

121 PSIG ±~%OVER A TEMPERATURE RANGE OF 25°F TO 

12s°F (SECC1r:DARY RELIEF DEVICE) 

6 INCH 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 

RUST AND Ml 1.L SCALE), AND PACKAGED WITH COVERED PORTS 

TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT 

OR STORAGE. 

PER ASME BOILER AND PRESSURE VESSEL CODE .SECTION VIII 

• DISC CP.. 1<TRIDGE TO BE INSTALLED \HTH FLEXITALLIC 

GASKETS. 

• 3 SPARE DISCS ARE TO BE PROVIDED WITH EACH 

CARTRIDGE. 

-

re 
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4.9 

4.9.3 

4. 9. 3. 1 

4.9.3.2 

4.9.3.4 

4.9.3.4 

4. 9. 3. 5 

4.9.3.6 

4. 9. 3. 7 

4.9.3.8 

4.9.3.9 

4. 9. 3. 10 

Rupture Disc 

2" Thermal Storage Flash Tank Water Rupture Disc 

Identification 

Rocketdyne Designation 

TFWRD 

Description 

Manufacturer 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

Description 

Thermal Storage Flash Tank Water 
Rupture Disc 

Fike Metal Products, Blue Springs, Mo. 

ANS I 150 1 b. 2" G insert type 

SP42-124 (Fol iowinq) 

5 lb. 

Fike Metal Products, Bl~e Springs, Mo. 

Special Cautions 

See Fike literature, Form 101, (following) 

Periodic Service 

None 

Parts List 

None 

Special Tools 

None 

Maintenance Instructions 

None 

Acceptance Tests 

None 

4.9.3-1 



402-C. Assembly G Insert Type 

ANSI 
PIPE RATING 

SIZE (ASAI 

-
1/2" 15'0 

112·· 300 

1/2"' 600 
1/2'" 900 
112·· 1500 

3/4"' 150 

3/4'" 300 
3/4" 600 
3/4" 900 

3/4" 1500 

1·· 1SO 

1" 300 
1 .. 600 
1 .. 900 

1" 1500 

1-1/2" 150 

1-1/2'" 300 
1-1/2"' 600 

1-1/2" 900 
1-1/2" 1500 

C 2" 150 

2" 300 

2" 600 
2" 900 
2" 1500 

~- 150 

3" 300 

I 
3" 800 

~· 900 ~- 1500 

OUTLET 

COMPANION FLANGE 

COMPANION FLANGE 

INLET 

FIG. 37-Assembly "G" 
Insert Type 

OVERALL 

MAX. HEIGHT 

RATING• O.D. APPROX. 

275 1-3/4 1-5/8 

720 2 1-5/8 

1440 2 1-5/8 

2160 2-3/8 1-5/8 

3600 2-3/8 1-6/8 

275 2-1/8 1-5/8 

720 2-1/2 1-5/8 

1440 2-1/2 1-5/8 

2160 2-5/8 1-5/8 

3600 2-5/8 1-5/8 

275 2-1/2 1-5/8 

720 2-3/4 1'-5/8 

1440 2-314 1-5/8 

2160 3 1-5/8 

3600 3 1-5/8 

275 3-1/4 1-6/8 

720 3-5/8 1-6/8 

1440 3-5/8 1-5/8 

2160 3-3/4 1-5/8 

3600 3-3/4 1-15/8 

275 4 1-15/8 

720 4-1/4 1-li/!i 

1440 4-1/4 1-5/8 

2160 5-1/2 1-5/8 

3600 5-1/2 1-5/8 

275 5-1/4 1-6/8 

720 5·3/4 1-5/8 

1440 5-3/4 1-15/8 

2160 6-1/2 1-5/8 

3600 6-3/4 2-1/8 

. The ...,mbly G in>ert tn,e Rl"""'t,d at loft"'~ 
to fit inside the existing ANSI (ASA) bolt circle. This reduca : 
weight and provides maintenance economies because only hair ' 
the studs need be entirely removed to Install the unit. ANSI 
(ASA) specifications (or the assembly G "insert type" 1ft -(j listed below in tabular form. 

Flexible gaskets are not recommended for use between 
companion flanges and the assembly G insert type flange 
unless the minimum bolt load required to provide a leakproof 
seal t>etween the disc and flange is compatible with the maxi
mum non-flow compression characteristics or the gasket. See 
Table 16. 

All assembly "G" insert type assemblies are furnished 
with a method or pre-llSliembly so the fragile rupture disc may 
be Installed on the work bench, the unit re-assembled and 
installed into the line with minimum chance of damage to the 
rupture disc. • 

The crown of the Rupture Disc in insert "G" assemblies 
in 6" size and lar1er, may protrude out of the holddown (out
let) flange, making necessary non-rigid outlet piping and a 
method of raising outlet companion flange such as eye bolts or 
jackscrews (see 411-A ) for clearance. If a totally insertable 
assembly is required, (containing crown within assembly) such 
as with rigid pipin& consult factory before orderiJli. 

TABLE 20 
STANDARD INSERT "G" 

NO.OF PAE- ANSI OVEfllALL NO. OF PRE-

ASSEMBLY PIPE RATING MAX. HEIGHT ASSEMBLY 

SCREWS SIZE (ASAI RATING• 0.0. APPROX. SCREWS 

3 4" 160 275 6-3/4 1-5/8 3 

3 4'( 300 720 7 1-518 3 

3 4" 600 1440 7-1/2 1-5/8 3 

3 4" 900 2160 8 1-5/8 3 

3 4" 1500 3600 8 2-1/8 3 

3 6" 150 275 8-5/8 2-1/8 3 

3 8" 300 720 9-3/4 2-1/8 3 

3 6" 600 1440 10-3/8 2-1/B 3 

3 6" 900 2160 11-1 /4 3-1/2 4 

3 . 8" 150 275 10-7/8 2-1/8 3 

3 8" 300 720 12 2-1/8 3 

3 8" 600 1440 12-1/2 2-3/8 4 

3 1a· 160 275 13-1/4 2-1/8 4 
3 ,a· 300 720 14-1/8 2-1/8 .. 
3 

3 
12" 150 275 16 2-1/8 4 

12" 300 720 16-1/2 2-5/8 
3 

4 

3 14" 150 275 17-5/8 2-7/8 .. 
3 14" 300 720 19 3-7/16 4 

3 16" 150 275 20-1/8 2-7/8 4 -~ 16" 300 720 21-1/8 3-9/18 4 

3 18" 150 275 21-1/2 2-7/8 4 
3 18" 300 720 23-3/8 3-11/16 4 
3 

3 20" 150 275 23-3/4 3-1/4 4 

3 
2a· 300 720 25-1/2 4-1/18 4 

3 24" 160 275 28-1/8 3-7/16 4 

3 24" 300 720 30-3/8 4-5/16 4 

3 • From -20 to +100"F for carbon""'• 318, 321, and 347 stainlea neet 
3 only. For 304 stainltu stnl and higher temperaturH, '"Table 18 

' • 
••Th1te units ere supplied with 1ide clips instead of pre-eaambly screws. 

4.9.3_-2 
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NUMBER 

SP42-124 

Rockwell International Corporation 
Rockeldyne Division 

C .i. ; -_ ~ !'. ,: ~ '.: ·- .l 

FSCM NO. 0260::" 

RrVISION LETTEH 

~-------------------------------- -· --

TAG NUMBER: 

TYPE: 

ENO CONNECTIONS: 

DISC CARTRIDGE 
(ASSY.) MATERIALS: 

ANSI RATING: 

LINE FLU! D: 

RUPTURE PRESSURE 
AND TEMPERATURE: 

DISC DIAMETER: 

AMBIENT TEMPERATURE: 

CLEANING AND PACKAGING: 

CODE CONFORMANCE: 

DESI G4 FEATURE Si 

TFWRD (COMPONENT SHALL BE TAG IDENTIFIED) 

INSERT TYPE RUPTURE DISC FLANGE ASSEMBLY ' 

DISC CARTRIDGE TO BE MOUNTED ,BETWEEN 2 INCH.150 LB, 

RF FLANGES 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

150 LB CLASS 

WATER 

173 PSIG@ 350°F (SECONDARY RELIEF DEVICE) 

2 INCH 

16° TO 113° F 

VALVE SHALL BE FREE OF ALL CONTAMINANTS (INCLUDING 
• 

RUST AND MILL SCALE), AND PACKAGED WITH COVERED PORTS 

TO PREVENT CONTAMINATION OR DAMAGE DURING SHIPMENT OR 

STORAGE. 

PER ASME BOILER AND PRESSURE VESSEL CODE SECTION VIII 

3 SPARE DISCS ARE TO BE PROVIDED WITH EACH CARTRinGE. 

4.9.3-4 
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Installation and Maintenance Instructions for <\W'i 
FIKE Rupture Di·sc Assemblies 

Assemble rupture disc flanges to existing piping or companion flanges, using good pipe fitting practice. 
Flow arrows on flanges must point downstream. 

HOLDDOWN 
OR 

OUTLET 
FLANGE 

RUPTURE DISC 

VACUUM SUPPORT 

BASE OR 
INLET FLANGE 

ILLUSTRATION OF 

THE BOLTED TYPE FLANGE ASSEMBLY 

PREVENTIVE MAINTENANCE: 

WARNING: Do not locate rupture dl1c a11embly where 
people are exposed to the dl1c lllelf or the area above the rup
ture dl1c. 

This precaution applies to a rupture disc assembly having a 
free outlet even though it has a baffle to absorb thrwt. 

Vent toxic or inflammable fumes and liquids to a safe 
place. 

Brace piping to absorb shock when disc breaks. 
To install a new .upturc disc or to replace an old rupture 

disc, check the following steps: 

1. FLANGE PREPARATION: 
For bolted type flanges, remove bolting and part flanges. 

(For union type flanges and screw type flanges, unscrew the 
holddown nut and disassemble.) Do not damage seating surfaces. 
Remove old or ruptured disc. Clean seating surfaces of flanges. If 
seating surfaces of flanges will not wipe clean, use solvent, steel 
wool or fine emery cloth. Grit and dirt on seating surfaces may 
damage rupture disc and cause premature failure. 

2. RUPTURE DISC PREPARATION: 
CAUTION: Handle rupture dl1c with extreme care. Do 

not bend, poke or In any way dlatort the rupture dlac. 
Clean the new rupture disc if foreign material is present. It 

is very important that the entire surface of the rupture disc be 
perfectly clean. Even finger prints on the disc that may come in 
contact with material in the system may, in some cases, cause 
premature corrosion of the disc due to the combination of 
certain acids inherent in the fingerprint and the material con
tained in the system. 

3. INSTALLING A RUPTURE DISC: 
If the rupture disc is to be used with a vacuum support, tho 

serial number of the vacuum support must correspond to the 
serial number of the rupture disc. 

CAUTION: The vacuum support muat be placed under 
the rupture disc, Not On Top Of Rupture Disc. 

Rupture disc and vacuum support (if used) must be placed 
between the rupture disc flanges so that the crown of the disc is 
downstream, i.e. the crown of the rupture disc must go into the 
outlet (holddown flange). 

We do not recommend installing a rupture disc whose 
pressure-temperature rating is greater than the flange pressure• 
temperature rating. 

4. ASSEMBLE: 
After positioning the rupture disc, lower the holddown 

flange (or the ring for screw type flanges) onto the rupture disc. 
For bolted type flanges replace studs and nuts. Clean threads on 
studs and nuts if excessive foreign material is present. Wire 
brushing is usually sufficient. (For union type flanges and screw 
type flanges replace the holddown nut.) In clamping the rupture 
disc between the flanges, it is important that an even pressure is 
brought to bear on the disc, keeping the facing surfaces of the 
base (inlet) and holddown (outlet) flanges as near parallel as 
possible during the assembly operation. It is not necessary to use 
an excessive amount of pressure to clamp the disc securely 
between the flanges since the 30° angular seating gives a decided 
advantage in clamping pressure. 

WARNING: Exce11lve tightening mey damage surface• 
of flang11 and can eaally "cut through" thin, 10ft rupture discs. 

Under normal operating conditions the rupture disc should be replaced yearly .or at rupture. Severe operating conditions may 
require that the disc be replaced more often. Instructions and precautions contained herein should be carefully followed. 

METAL PRODUCTS CORP. 704 South 10th Street, Blue Springs, MIHourl 64015 • 816-229-3405 
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Recommended Torque Values for Fike 30" Seat and Poly S-O Rupture Discs in Insert or 
Full Bolting Type Flanges. 

TABLE 16 

NOMINAL. PIPE SIZE 

1/2" 3/4" 1" 1-1/2" 2" 3" 4" e·· 8" 10" 12" 14" 16" 18" 20" 24" 

Mox. I.old 1..1.. 6000 9000 I 15000 18000 40000 55000 108000 125000 210000 247000 265000 280000 305000 390000 475000 560000 
Mox. I.old H.1.. 11000 28000 ! 38000 50000 105000 146000 220000 300000 
150 !ASAI ANSI I 

Reqd. Load I 2189 6497 8746 11482 34ll18 48700 46066 58702 137227 172641 197660 227877 258915 246676 271829 322136 
Max. PrHs. 275 I 275 275 275 275 275 276 275 275 275 275 275 275 276 275 275 
Min. TorQue 4.5 13.5 18.2 24 90 122 80 91 214 209 240 317 270 290 255 335 
Max. Torque 12.5 I 19 31 38 104 143 141 195 328 300 322 398 318 457 445 583 
Type Lip i I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. 
300 (ASAI ANSI I 
Rood. 1.ood 2189 I 6497 8746 11482 34818 48700 46""" 58702 137227 172641 197660 227877 258915 246676 362065 486865 
Max. Press. 720 I 720 720 720 720 720 720 720 720 720 720 720 720 720 720 720 
Min. Torque ' 4.5 13.5 23 36 45 73 72 91 167 209 240 317 270 266 314: 507 
Max. Toraue I 12.5 23 39 56 52 86 169 130 256 257 311 262 318 339 412. 583 
Tvne Lto I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. l.L 

600 (ASA I ANSI 
Reqd. l.ood 2240 6497 8748 12459 34818 53396 68390 99609 192071 
Max. Press. 1440 1440 1440 1440 1200 11440 1440 1440 1440 
Min. Torque 4.7 135 23 39 45 83 125 138 300 
Max. Torque 12.5 23 39 56 52 86 197 174 328 
Type I.Ip I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. I.I. 
600 IASA I ANSI 
Read. I.old I 47997 
Max. Press. ! I 1440 
Min. Torque 63 
Mu:. TorQue 137 
Tyoa L.ln HI. 
900 (ASAI ANSI 
Road. I.Old 7570 19486 17462 33343 71992 79985 149308 288137 
Max. Pre11. 2160 2160 2160 2160 2160 2160 2160 2160 
Min. TorQue 24 60 63 139 131 146 350 450 
Max. Torque 34 75 138 167 191 264 515 469 

r~e• L•e HI. HI. HI. HI. HI. HI. HI. HI. 
1500 !ASAI ANSI I 
Roca. I.old 10515 I 27065 24239 46293 99998 111241 188318 
Max. Press. 3000 I 3000 3000 3000 3000 3000 3000 I 

Min. Torque 33 84 88 192 182 261 490 
Max. TorQue 34 88 138 208 191 264 515 I 

Tvpe I.Ip I HI. HI. HI. HI. I HI.• HI. HI. ' 
1..1.. • 1.lght I.Ip H.1.. • Heavy I.Ip 

All Torque Values shown are in foot pounds. All preaure and load reauirements are in PSIG and 72•F. 

All torque values based on new free running 
studs coated with light oil. Stud material ASTM 
A193-B7, nuts ASTl\.1 A194-2H. Flanges of carbon 
steel AST:-1 Al05 or A181 and stainless steel flanges 
of similar tensile material. 

It is suggested, after initial start up and system 
is brought to working pressure and temperature, studs 
be retorqued to values shown due to material relaxing. 

Care must be taken during installation that flange 
faces are brought down at an equal rate and that 
flange faces are parallel. 

Rupture disc and flange seating surfaces must be 
clean and free of any rust and foreign matter. 

1. The torque values shown in Table 16 apply to 
standard prebulged, "HO" and "HOV" (with 
metal seal), "CPV", "CPV-C" and standard 
prebulged with vacuum support construction, 
calculated for the following disc materials: 

Stainless Steel 
Inconel 
Mone! 
Nickel 
Aluminum 
Hastelloy 

2. For copper, silver, gold, lead lined discs and 
other ductile materials, minimum and maxi
mum values are to be reduced by 50%. 

3. For "HO", "HOV", "PL-HO", ''PL-HOV" 
discs with plastic seals, it is recommended that 
50% of the minimum torque values shown on 
Table 16 be used for the minimums and the 
minimums be used as maximum torque values 
and the seats of the base flange and disc be 
coated with· silicon grease where possible. 

4. For teflon, vinyl or epon coated discs ( on 
process side), minimum torque value should 
be half way between minimum and maximum 
values given and the maximum torque value 
remain as shown. Teflon, vinyl and epon are 
slick substances, therefore more torque is re
quired to hold disc and keep from slipping. 

It should be understood that the values shown on 
Table 16 'are based on optimum conditions. Many 
various things can affect torque and seat of disc in 
flanges. For example, rusty studs and/or nuts can 
increase torque required by as much as 3 times, any 
scratch or gouge in the seating area of either the disc 
or base flange will result in leakage, also not bringing 
flange faces down parallel at an equal rate. It should 
be understood that maximum values should not be 
used except as a last resort, in any case, never exceed 
maximum value as this will cause permanent deforma
tion to rupture disc flanges, possibly affecting burst 
pressure and seal of disc in flanges. 

Printed ,n U.S.A. 
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Equipment Maintenance Dwg. Number Description Section Number 
T-AS-1-1 4.10.1 5163144 
T-AS-1-2 4.10.2 5163144 
T-MS-3-1 4.10.3 5163143 
T-MS-4-2 4.10.4 5163143 
T-MS-4-3 4.10.5 5163144 
T-MS-4-4 4.10.6 5163144 
T-MS-9-5 4.10. 7 5163149 
T-MS-10-6 4.10.8 5163149 
T-ST-5-1 4.10.9 5163146 
T-ST-5-2 4.10.10 5163146 

~ T-ST-6-3 4.10.11 5163149 ... 
C? T-VT-6-3 4.10.12 5163149 
... 

T-VT-4-2 4.10.13 5163143 



- 4.10 Steam Traps 

-

-

4.10.1 Auxiliary Steam Trap 

4.10.1.1 Identification 

Tag Number 

T-AS-1-1 

4.10.1.2 Description 

Manufacturer: 

Part Number: 

Specification No: 

Material: 

Weight: 

4.10.1.3 Prescribed Service 

Aux. Steam 

4.10.1.4 Vendor 

Yarway 

4.10.1.5 Special Cautions 

Description 

Auxiliary Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 740 AH 

DOE Dwg No. 40P70012I, CP 9 

See Yarway Manual (following) 

4.10.1.6 Periodic Service 

See Yarway Manual (following) 

4.10.1.7 Part Lists 

See Yarway Manual (following) 

4.10.1.8 Special Tools 

None 

4.10.1.9 Maintenance Instructions 

See Yarway Manual (following) 

4.10.1.10 Acceptance Test 

None 

4.10.1-1 
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4.10.2 Auxiliary Steam Trap 

4.10.2.1 Identification 

T-AS-1-2 

4.10.2.2 Description 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

4.10.2.3 Prescribed Service 

Aux. Steam 

4.10.2.4 Vendor 

Yarway 

4.10.2.5 Special Cautions 

See Yarway Manual 

4.10.2.6 Periodic Service 

See Yarway Manual 

4.10.2.7 Part List 

See Yarway Manual 

4.10.2.8 Special Tools 

None 

Description 

Auxiliary Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 740 AH 

DOE Dwg No. 40P700121, CP 9 

( fo 11 owi ng ) 

( fo 11 owi ng ) 

( fo 11 owi ng ) 

4.10.2.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng) 

4.10.2.10 Acceptance Test 

None 

4.10.2-1 
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4.10.3 Main Steam Trap 

4.10.3.1 Identification 

T-MS-3-1 

4.10.3.2 Des cri pti on 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

4.10.3.3 Prescribed Service 

Main Steam 

4.10.3.4 Vendor 

Yarway 

4.10.3.5 Special Cautions 

See Yarway Manual 

4.10.3.6 Periodic Service 

See Yarway Manual 

4.10.3.7 Part List 

See Yarway Manual 

4.10.3.8 Special Tools 

None 

Description 

Main Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 C-500 BSWR Trap 

DOE Dwg No. 40P70012I, CP 9 

( fo 11 owi ng ) 

( fo 11 owi ng) 

( fo 11 owi ng) 

4.10.3.9 Maintenance Instructions 

See Yarway Manual (following) 

4.10.3.10 Acceptance Test 

None 

4.10.3-1 
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4.10.4 Main Steam Trap 

4.10.4.1 Identification 

T-MS-4-2 

4.10.4.2 Description 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

4.10.4.3 Prescribed Service 

Main Steam 

4.10.4.4 Vendor 

Yarway 

4.10.4.5 Special Cautions 

See Yarway Manual 

4.10.4.6 Periodic Service 

See Yarway Manual 

4.10.4.7 Part List 

See Yarway Manual 

4.10.4.8 Special Tools 

None 

Description 

Main Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 515 ASWR 

DOE Dwg. No. 40P70012I, CP 9 

(following) 

( fo 11 owing) 

(following) 

4.10.4.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng ) 

4.10.4.10 Acceptance Test 

None 

4.10.4-1 
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4.10. 5 Main Steam Trap 

4.10.5.1 

4.10.5.2 

4.10.5.3 

4.10.5.4 

4.10.5.5 

4.10.5.6 

4.10.5.7 

4.10.5.8 

4.10.5.9 

4.10.5.10 

Identification 

T-MS-4-3 

Description 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

Prescribed Service 

Main Steam 

Vendor 

Yarway 

Special Cautions 

See Yarway Manual 

Periodic Service 

See Yarway Manual 

Part List 

See Yarway Manual 

Special Tools 

None 

Description 

Main Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 515 ASWR 

DOE Dwg No. 40P70012I, CP 9 

( fo 11 owi ng ) 

( fo 11 owing) 

(following) 

Maintenance Instructions 

See Yarway Manual ( fo 11 owing) 

Acceptance Test 

None 

4.10.5-1 



- 4.10.6 Main Steam Trap 

4.10.6.1 Identification Description 

T-MS-4-4 Main Steam Trap 

4.10.6.2 Desc ri pti on 

Manufacturer: Yarway Corporation 
Blue Bell, Penn 19422 

Part Number: 111 515 ASWR Trap 

Speci fi cation: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.6.3 Prescribed Service 

Main Steam 

4.10.6.4 Vendor 

Yarway - 4.10.6.5 Special Cautions 

See Yarway Manual ( fo 11 owi ng) 

4.10.6.6 Periodic Service 

See Yarway Manual ( fo 11 owi ng) 

4.10.6.7 Part List 

See Yarway Manual ( fo 11 owi ng) 

4.10.6.8 Special Tools 

None 

4.10.6.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng) 

4.10.6.10 Acceptance Test 

None 

- 4.10.6-1 



- 4.10. 7 Main Steam Trap 

4.10.7.1 Identification Description 

T-MS-9-5 Main Steam Trap 

4.10.7.2 Description 

Manufacturer: Yarway Corporation 
Blue Bell, Penn. 19422 

Part Number: 111 740 AH Trap 

Speci fi cation: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.7.3 Prescribed Service 

Main Steam 

4.10.7.4 Vendor 

Yarway - 4.10.7.5 Special Cautions 

See Yarway Manual ( fo 11 owing ) 

4.10.7.6 Periodic Service 

See Yarway Manual ( fo 11 owing) 

4.10.7.7 Part List 

See Yarway Manual ( fo 11 owi ng) 

4.10.7.8 Special Tools 

None 

4.10.7.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng ) 

4.10.7.10 Acceptance Test 

None 

- 4.10.7-1 



- 4.10.8 Main Steam Trap 

4.10.8.1 Identification Description 

T-MS-10-6 Main Steam Trap 

4.10.8.2 Description 

Manufacturer: Yarway Corporation 
Blue Bell, Penn. 19422 

Part Number: 111 C 500 ASWR Trap 

Specification: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.8.3 Prescribed Service 

Main Steam 

4.10.8.4 Vendor 

Yarway - 4.10.8.5 Special Cautions 

See Yarway Manual ( fo 11 owi ng ) 

4.10.8.6 Periodic Service 

See Yarway Manual ( fo 11 owing) 

4.10.8.7 Part List 

See Yarway Manual ( fo 11 owing) 

4.10.8.8 Special Tools 

None 

4.10.8.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owing ) 

4.10.8.10 Acceptance Test 

None 

- 4.10.8-1 



- 4.10.9 Steam Trap 

4.10.9.1 Identification Description 

T-ST-5-1 Steam Trap 

4.10.9.2 Description 

Manufacturer: Yarway Corporation 
Blue Bell, Penn. 19422 

Part Number: 1" 740 AH Trap 

Speci fi cation: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.9.3 Prescribed Service 

Steam 

4.10.9.4 Vendor 

Yarway 

- 4.10.9.5 Special Cautions 

See Yarway Manual ( fo 11 owi ng ) 

4.10.9.6 Periodic Service 

See Yarway Manual ( fo 11 owing) 

4.10.9.7 Part List 

See Yarway Manual ( fo 11 owing ) 

4.10.9.8 Special Tools 

None 

4.10.9.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng) 

4.10.9.10 Acceptance Test 

None 

4.10.9-1 
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4.10.10 Steam Trap 

4.10.10.1 Identification 

T-ST-5-2 

4.10.10.2 Description 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

4.10.10.3 Prescribed Service 

Steam 

4.10.10.4 Vendor 

Yarway 

4.10.10.5 Special Cautions 

See Yarway Manual 

4.10.10.6 Periodic Service 

See Yarway Manual 

4.10.10.7 Part List 

See Yarway Manual 

4.10.10.8 Special Tools 

None 

Description 

Steam Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 740 AH Trap 

DOE Dwg No. 40P70012I, CP 9 

( fo 11 owi ng ) 

( fo 11 owing) 

( fo 11 owing) 

4.10.10.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owing) 

4.10.10.10 Acceptance Test 

None 

4.10.10-1 



- 4.10.11 Steam Trap 

4.10.11.1 Identification Description 

T-ST-6-3 Steam Trap 

4.10.11.2 Description 

Manufacturer: Yarway Corporation 
Blue Bell, Penn. 19422 

Part Number: l 11 740 AH Trap 

Specification: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.11.3 Prescribed Service 

Steam 

4.10.11.4 Vendor 

Yarway 

4.10.11.5 Special Cautions 

See Yarway Manual (following) 

4.10.11.6 Periodic Service 

See Yarway Manual ( fo 11 ow i ng ) 

4.10.11.7 Part Li st 

See Yarway Manual ( fo 11 owing) 

4.10.11.8 Special Tools 

None 

4.10.11.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owing) 

4.10.11.10 Acceptance Test 

None 

- 4.10.11-1 
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4.10.12 Vent Trap 

4.10.12.1 

4.10.12.2 

4.10.12.3 

4.10.12.4 

4.10.12.5 

4.10.12.6 

4.10.12.7 

4.10.12.8 

4.10.12.9 

4.10.12.10 

Identification 

T-VT-6-3 

Description 

Manufacturer: 

Part Number: 

Specification: 

Materials: 

Weight: 

Prescribed Service 

Steam 

Vendor 

Yarway Corporation 

Special Cautions 

See Yarway Manual 

Periodic Service 

See Yarway Manual 

Part List 

See Yarway Manual 

Special Tools 

None 

Description 

Vent Trap 

Yarway Corporation 
Blue Bell, Penn. 19422 

111 460 ASWR Trap 

DOE Dwg No. 40P70012I, CP 9 

( fo 11 owing) 

( fo 11 owing) 

( fo 11 owing) 

Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng ) 

Acceptance Test 

None 

4.10.12-1 



4.10.13 Vent Trap 

4.10.13.1 Identification Description 

T-VT-4-2 Vent Trap 

4.10.13.2 Description 

Manufacturer: Yarway Corporation 
Blue Be 11 , Penn 19422 

Part Number: 111 740 AH Trap 

Speci fi cation: DOE Dwg No. 40P70012I, CP 9 

Materials: 

Weight: 

4.10.13.3 Prescribed Service 

Steam 

4.10.13.4 Vendor 

Yarway - 4.10.13.5 Speci a 1 Cautions 

See Yarway Manual ( fo 11 owing) 

4.10.13.6 Periodic Service 

See Yarway Manual (fo 11 owing) 

4.10.13.7 Part List 

See Yarway Manual (following) 

4.10.13.8 Special Tools 

None 

4.10.13.9 Maintenance Instructions 

See Yarway Manual ( fo 11 owi ng) 

4.10.13.10 Acceptance Test 

None 

-
4.10.13-1 



-
installation, operation, 

and maintenance instructions for series 
730 and 7 40 steam traps 
(also series 60, 120, 290) 

INSTALLATION 

Before installing trap-blow out pIpmg thoroughly to 
remove loose scale and dirt. Use pipe dope'sparingly. Pip
ing, valves and fittings should be at least equal to or one 
size larger than trap connection. 

Location-Below equipment being drained, in horizontal 
line. Where freezing is encountered-install trap on side or 
in vertical line, discharging downward. -

RATINGS 

Series 730U740L 20-300 psi @ 450F threaded or socket 
welding ends. 
Series 730H/740H 300-600 psi @ 750F threaded or socket 
welding ends. 

PRESSURE SHELL: ANSI Class 600 

Operating Range-Series 730U740L: Set to operate 
without adjustment from 20 psi to 300 psi, against back 
pressures at trap outlet up to 40% of trap inlet pressure. 
Series 730H/740H: from 300 to 600 psi and back pressures 
up to 25%. For operation of either series on back 
pressures higher than specified above, consult Yarway 
before selecting or installing trap. See below for special 
adjustment for low pressure or high back pressure 
operation. 

Special Adjustment of 730U740L and 730H/740H for: 
Operation 10 to 50 psig; or back pressures up to 55% of 
inlet pressure. First cool trap. Remove cap nut, turn 
threaded stem and lock nut counterclockwise. Use pliers 
to remove split washer. Then turn stem and lock nut 
clockwise until lock nut (without washer) seats tightly, 
without jamming on top of bonnet. Lubricate thread. 
Replace gasket and cap nut. Trap is ready for operation. 

4.10.13-2 

Valves-Gate or ball valves for inlet and outlet stop valves, 
test valve, and strainer blow-off. See drawing. By-pass 
valves not required or recommended. 

FROM APPARATUS 
BEING DRAINED 

Strainer-Series 740 has integral strainer and blow-off 
valve. For Series 730, install Yarway Series 901 (iron) or 921 
(steel) fine screen strainer ahead of trap. Install blow-off 
valve on strainer cap. 

Discharge Line-If discharging to atmosphere use length 
of piping to conduct discharge to safe location, reduce 
noise and flash vapor. If discharge is to closed return 
system, install a test tee and valve at trap outlet for check
ing trap operation. -



-

-

MAINTENANCE 

If trap does not open-Make certain all steam valves are 
open. Control orifice may be clogged with scale or dirt. 
Disassemble and clean as described below. 

If trap does not shut off-Check for excessive return line 
pressure. Trap may be cleared under full steam pressure 
by removing cap nut and turning threaded stem of cylinder 
up and down several times with a screwdriver-without 
changing setting of lock nut. This should dislodge dirt. If 
this is not successful, remove bonnet and clean working 
parts as described. 

To clean trap-Caution-Trap should not be disassembled 
hot. Holding body with wrench remove only the trap bon
net. This removes all working parts. Remove seat adapter 
from bonnet. To remove seat adapter from bonnet, pull 
adapter firmly rotating it counter-clockwise. Do not try to 
pry assembly apart-this will damage sealing surfaces. 
After the seat adapter is removed from the bonnet, remove 
cap nut, lock pin and lock nut. Then thread the cylinder 
down to expose the valve piece long enough to grasp. Hold 
bonnet and cylinder firmly, roll valve edgewise as shown 
above. Replace same way. Clean valve, interior of control 
cylinder with a rag. If not adequate, soak all the parts in 
rust solvent. Do not use crocus cloth or similar material to 
clean parts. If valves or seats are worn from service, install 
a new repair kit. If dirt or foreign material builds up in con
trol orifice, it should be cleaned with a fine wire and the 
polished orifice throat cleaned of any deposits. Care 
should be taken not to damage orifice walls during this 
cleaning. 

Reassembling trap-Clean and inspect the sealing sur
faces of trap and seat adapter. Bonnet and seat adapter 
will not seal if surfaces are dirty or damaged. Lubricate 
threads*. 

RECOMMENDED TORQUE VALUES 

Trap Size Part lb-ft kg-meter 

½" Trap Bonnet 115-130 15, 9-18 

Strainer Bonnet 95-110 13, 1-15.2 

Seat (A internals) 16-18 2.18-2.47 

¾" Trap Bonnet 115-130 15, 9-18 

Strainer Bonnet 115-130 15, 9-18 

Seat (B internals) 24-26 3.28-3.57 

1 Trap Bonnet 115-130 15, 9-18 

Strainer Bonnet 115-130 15, 9-18 

Seat (C & E internals) 29-31 4.03-4.32 

½, ¾, 1 Lock Nut 7.9-8.3 1, 10-1, 15 

Cap Nut 25-30 3, 5-4, 2 

To clean strainer 
Series 740-Using wrench, operate blow-down valve while 
trap is under steam pressure. This will often restore trap 
operation. If not successful, close valve ahead of trap (and 
downstream if closed system), remove strainer bonnet and 
clean screen. 

Series 730-Y-strainer ahead of trap may be blown down. 
Clean by opening blow-down valve attached to screen cap. 
If not successful, close valve ahead of strainer, remove 
cap and clean screen. 

To clean screens-At least once a year remove strainer 
screen. Clean by blowing out with air or washing with rust 
solvent. If screen is damaged install a replacement screen. 
A new gasket should be used. 

PART NUMBER FOR SCREENS 
OF VARIOUS YARWAY TRAPS 

Trap Series No. Screen Trap Size 
and Type 

720 Disc Perforated .038" 3/8" and 1/2" 
740 Piston dia. holes; 304 
760 Thermo- stainless steel 

static 3/4" and 1" 

745 Orifice 50 x 60mesh; 1/2" 
780 Diaphragm 304 stainless steel, 

Dutch Weave; 
.010" oerforation. 3/4" 

Part No. 
of Screen 

952411-01 

952411-02 

956854-01 

956854-02 

Reassembling strainer-Clean and inspect the gasketing 
surfaces of the body and strainer lock nut. Gasket will not 
seal if gasket surfaces are damaged. Install screen in 
blow-down body. Replace strainer gasket. Apply small 
amount of thread lubricant to threads. Thread lock nut into 
body. Refer to tightening torques table. 

Install the seat adapter carefully into the bonnet, being 
careful that valve enters opening in valve seat. Apply small 
amount of thread lubricant* to bonnet threads and cap 
nut. Apply torque directly to bonnet. Make certain the 
bonnet gasket is in place; a bonnet gasket is not required 
for series 60, 120, or 290 traps. See table for tightening 
torques. *Molykote "G" or Molydee (paste or spray) 
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SERIES 740 

... 
FLOW 

0 .. 

© 

a-rn 1(~-# 
SOCKET WELD 

END CONNECTIONS 

PARTS/MATERIALS 
ITEM PART 

I BODY 

2 RETAINING RING 

3 SEAT ADAPTER 

,. 4 VALVE SEAT 

5 BONNET 

6 NAME PLATE 

,. 7 SPLIT WASHER 

8 CAP NUT 

,. 9 LOCK PIN 

,.,o LOCK NUT 

,.,1 CAP GASKET 

C 

D 

FMIN. TO 
DISASSEMBLE 

MATERIAL 

ASME SA-182 Gr. F11 

17/7 PH STAINLESS STEEL 

STAINLESS STEEL HT 

STAINLESS STEEL TYPE 414 HT 

ASTM A-582 TYPE 416 

STAINLESS STEEL 

BRASS 

STAINLESS STEEL, SERIES 400 

BRASS 

STAINLESS STEEL 

MONEL 

SERIES 730 

... 
FLOW 

ITEM PART 

,. 12 CONTROL CYLINDER 

,..13 VALVE 

,.. 14 SEAT GASKET 

,.15 BONNET GASKET 

16 ADAPTER GASKET 

17 SCREEN 

18 CAP GASKET (STRAINER) 

19 LOCK NUT (STRAINER) 

20 BLOW DOWN BODY 

21 VALVE (STFiAINER) 

C 

MATERIAL 

STAINLESS STEEL 

STAINLESS STEEL 

MONEL 

FMIN.TO 
DISASSEMBLE 

MONEL CLAD ASBESTOS 

MONEL 

STAINLESS STEEL 

MONEL 

ASME SA-193 Gr. B7 

ASTM A-582 TYPE 416 

ASTM A-276 TYPE 420 HT 

,-DENOTES REPAIR PARTS AVAILABLE AS FACTORY ASSEMBLED KIT ONLY. 

DIMENSIONS/WEIGHTS 
TRAP DIMENSIONS, IN. (mm) APPROX. 

SIZE, IN. WT. lb. (kg) 
(ON) A B C D E F G H J K 730 740 

½ 33/,, 1½ 4'l,, 31/,, 311/111 5'3/,, .860 ¾ 11/,. ½ ANPT 2¼ 2¾ 
(15) (80) (38) (113) (78) (94) (148) (21.8) (9.5) (27) (1.1) (1.3) 

3/, 3'%. 1'/2 5 33/, 4 63/, 1.070 ½ 13/,. 3/, ANPT 2¾ 31/, 
(20) (90) (38) (127) (86) (102) (162) (27.2) (12.7) (30) (1.3) (1.6) 

1 3"'1,, 1½ 5'/4 3'o/,, 43/,, 61/, 1.335 ½ 13/,, 1 ANPT 3 4 
(25) (100) (38) (130) (91) (104) (165) (33.9) (12.7) (30) (1.4) (1.8) 
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REPAIR KIT* 

Installing New Parts 

Caution: 
Repair Kit consists of a 
set of matched parts, 
tested together. For pro
per trap operation, do not 
use any of the old parts. 

1. Install cylinder-valve 
assembly* 

~-" 

VALVE SEAT -

0 BONNET GASKET 0 
GASKET 

Unscrew cap nut and bonnet and discard old inside parts: 
lock nut, pin, split washer, cylinder and valve. Screw new 
cylinder (with valve inside) into bonnet. Install new washer 
and run lock nut (beveled corners must be on top) down on 
cylinder stem until pinholes line up, then insert pin. Turn 
stem down until lock-nut and washer seat (but do not jam) 
on top face of bonnet. This is correct position for cylinder 
in bonnet. Torque the lock nut and cap nut to the valves 
shown in the torque table. For operating pressures from 
10 to 50 psi (Series 730L740L) and from 10 to 50 psi 
(Series 730H/740H) install lock nut without split washer. 

2. Install new seat• 

To avoid possibility of stripping seat thread remove old 
valve seat from the seat adapter as follows: Put 
penetrating oil around seat. Hold seat adapter firmly in a 
vise and remove seat with hex socket wrench. Clean seat 
gasket surface. Install new seat and seat gasket using a 
small amount of thread lubricant. Caution: Do not 
damage the seating surfaces of seat adapter. Clean 
gasketing surface on seat adapter before reassembling 
seat adapter with new seat. See torque table for torque 
values. 

3. Reassemble bonnet• 

Clean gasketing surfaces between body and bonnet, cap 
nut and bonnet before assembling these parts. Lubricate 
bonnet, cap nut and control cylinder threads before 
reassembly. Place bonnet gasket gapped face upward. 
See table for tightening torques. 

SERIES 60, 120, 290 IMPULSE STEAM TRAPS 

Series 730 and 740 supersede Series 60, 120, 290 traps, 
however Repair Kits for Series 730 and 740 traps can be 
used in Series 60, 120, 290 traps. See interchange for traps 
and Repair Kits table below. 

Old Series Equiv. New Series All Use 
Trap 730/740 Trap Repair Kit 

½" 60 ½" 730AL or½" 740AL 730AL/740AL 
½" 608 ½" 7308L or ½" 7408L 7308L/7408L 
¾"60 ¾" 730CL or¾" 740CL 730CL/740CL 
1" 60 1" 730EL or 1" 740EL 730EL/740EL 

½" 120 ½" 730AH or½" 740AH 730AH/740AH 
½" 1208 ½" 7308H or½" 7408H 7308H/7408H 
¾" 120 3/," 730CH or ¾" 740CH 730CH/740CH 
1" 120 1" 730EH or 1" 740EH 730EH/740EH 

½" 290 ½" 730AHSW or ½" 740AHSW Same as 
½" 2908 ½" 7308HSW or ½" 7408HSW Equivalent 
¾" 290 ¾" 730CHSW or 3/," 740CHSW Series 120 
1" 290 1" 730EHSW or 1" 740EHSW Above 

Note: Series 740 traps provide integral strainer and blow-off valve 
not previously available in Series 60,120,290. For installation, ser
vice of Series 60, 120, 290 traps, follow instructions in this pam
phlet as given for equivalent Series 730 and 740 traps. 

• For Series 60, 120 and 290 traps, use the appropriate 7301740 
repair kit. Seat and seat gasket mount directly in trap body; 
bonnet gasket (pt 15) for 7301740 is not required for Series 60, 120 
or 290 traps. 

Yarway Corporation, Blue Bell, Pennsylvania 19422 

Yarway Canada Ltd., Guelph, Ontario 
Yarway Europa B.V., Roosendaal; The Netherlands • Yarway Ltd., Salisbury, England, U.K. 

Societe lndustrielle des Charmilles, Villemomble, France 
Yarway, Duesseldorf, West Germany• Yarway do Brasil LTDA, Sao Paulo, Brazil• Gadelius Yarway K.K., Kobe, Japan 

SM 1/81 PN 306209 Rev. A-48B1 Printed In U.S.A. 

4.10.13-5 



how to install and service 
series C250, C260 and C500 integral 

strainer steam traps 

INSTALLATION 

Range and Back Pressure Limits 

Press./ Temp. Size-SW Trap 
Rating End Connection Series Internals 

Size 

600 psi 975F l", l¼", l½" C250 E or G (40 bars, 524C) (25, 32, 40 mm) 

1500 psi 975F l", l½", 2" C260 E (100 bars, 524C) (25, 40, 50 mm) 

2500 psi 1050F ½", ¾", l" C500 A or B (180 bars, 565CJ (15, 20, 25 mm) 

Maximum allowable back pressure is 25% of inlet pressure. 

Position-Locate steam trap below outlet from equip
ment (gravity flow). If the trap must be above the 
drain, provide a "U" or lift fitting at the bottom of the 
raiser before the trap (water seal). The trap may be 
installed in a horizontal or vertical line so long as the 
trap is positioned to discharge horizontal or..downward. 

Piping-Blow the system out before installing the 
trap. Pipe size to and from trap should be at least 
equal to trap size or one size larger. Discharge line 
for short runs can be equal to trap s·ize; should be 
larger for long runs. Avoid excessive back pressure. 

Valves-Use gate type for isolating, globe type for 
strainer blow down, or for test (see Fig. No. 1) by
passes are not recommended, except for critical in
stallations. If discharge is to overhead return, install 
a swing check valve in the discharge line. 

E
IOra,n . 

ofl Vllvo! [lev,led 
Rell.Ill 

I 
11
~

11~1 CheckValve 
I ~ I 
I r;,.;.'!n I I 
I I I 

r'-, \ 7 s,,.,.., , 7 Tes I v,1 .. 
L .J X Blow-do,,n X. (Opuon•I) Return lll•in 

i 1 (()plton•O L 1 

Fig. 1 Typical Installation 

MAINTENANCE 

Check trap and blow down strainer frequently during 
first month of operation. Thereafter system con
ditions will dictate frequency of blowdown (or clean
ing of screen if there is no blow down valve) during 
normal operation. 

Frequent Checks for proper trap operation can be 
quickly made by one of the following methods: 

1. Observe the discharge from the trap through the 
test valve. Close the downstream stop valve be
fore opening the test valve. If trap is functioning 
properly, periodic discharge of condensate should 
be visible from test valve. Note: that at all times 
a minute discharge of condensate and flash steam 
is visible at the trap discharge. 

2. Hold screwdriver or metal rod against the base of 
the trap bonnet. Listen for characteristic, slow 
clicking sound of valve piece as it opens and 
closes. Note: Low condensate loads are handled 
through valve piece control orifice, without open
ing and closing of the valve piece. 

3. Using a surface pyrometer, check temperatures 
up and downstream of the trap; measure on 
cleaned surface of pipe. 

A. The trap is operating normally if the inlet and 
outlet measured temperatures· are within 5 to 
10% below saturation temperature corre
sponding to pressures up and downstream. 

B. If measured inlet and discharge temperature 
are high and near one-another, then live steam 
is blowing through the trap. 

C. If measured upstream temperature is consid
erably lower than the saturation temperature 
corresponding to inlet steam pressure, then 
trap is continuously closed. 

4. If the trap remains open, not shutting off (blowing 
through)-cause may be scale, dirt or oxide de
posits in the trap. Disassemble and clean trap. 

5. If the trap remains closed and/ or provides inade
quate drainage-cause may be worn or damaged 
trap internals or clogged strainer. 

DISASSEMBLY-Steam Trap 

1. Remove hexagon nuts (6), take off bonnet (2) and 
bonnet gasket (11). Carefully lift out internals 
shown in blown up section above. 

2. Unthread seat (7) from adapter (6). 

3. Tilt the valve (8) out of the control cylinder (5). 
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ITEM NAME OF PART MATERIAL 

I BODY CR.MO $TL. A217-WC9 

2 BOf,tNET TRAP CR MO STL 

3 BONNET, STRAINER CR.MO STL 

4 LOCK NUT STAINLESS STEEL 

5 CONTROL CYLINDER STAINLESS STEEL 

6 CONTROL CYLINDER ADAPTER STAINLESS STEEL 

7 SEAT STAINLESS STEEL 

8 VALVE PIECE STAINLESS STEEL 
9 PIN,LOCK MONEL 

10 SCREEN STAINLESS STEEL 

II GASKET SPIRAL WOUND ST STL. B ASR«TOS 

12 GASKET SPIRAL WOUND ST. STL. B ASBESTOS 

13 GASKET SPIRAL WOUND ST STL. B ASBESTOS 

14 STUD TRAP BONNET STEEL 
15 NUT,HEX, TRAP BONNET STEEL 

16 STUD STRAINER BONNET STEEL 
17 NUT HEX STRAINER BONNET STEEL 

4. Inspect and clean all parts with a cloth and a non
corrosive solvent. Heavy deposits may be cleaned 
from valve piece orifice with a piece of fine wire. 
Be careful not to damage valve piece orifice, disc 
edge or control cylinder bore. Under no circum
stances should crocus cloth or tools be used to 
clean s•.irfoces. 

5. Inspect control cylinder bore, valve piece and seat 
for wear. Warn parts cause inefficient and im
proper operation and therefore should be re
placed with a factory-set repair capsule. 

A. REPAIR CAPSULE consists of the following 
parts: control cylinder (5), lock nut (4), con
trol cylinder adapter (6), seat (7), valve piece 
(8) and lock pin (9). (See bottom of page for 
ordering instructions.) Repair capsules are 
furnished as an assembled unit with matched 
parts not individually interchangeable. 

Note: Seat gaskets ( 12) and bonnet gaskets ( 11 & 13) 
are not furnished with the repair capsule and 
are available from Yarway as separate items. 
(Gaskets 11 & 13 are identical) 

DISASSEMBLY-Strainer 

1. Remove hexagon nuts (15), take off strainer bon
net (3), screen (10), and bonnet gasket (13). 

2. Clean screen with compressed air, or steam, or 
by washing in solvent. Replace screen if damaged. 

REASSEMBLY 

Before reassembly, clean both trap and strainer 
studs ( 14) and lubricate with high temperature lubri
cant such as "Molykote". 

Clean body recess and all gasketing surfaces for 
seat and bonnet gaskets. 

REASSEMBLY-Steam Trap 

1. Place seat gasket (12) into body. 

2. If repair capsule is being installed, simply place 
preassembled unit on seat gasket. 

3. If internals were taken apart and cleaned: 
A. Carefully slide valve piece into control cylinder. 
B. Thread seat into adapter, making sure that 

valve piece drops through seat orifice. 

Fig. 2 Sectional View and Parts List 

4. Make sure in both cases that seat is positioned 
properly on seat gasket. 

5. Place bonnet gasket on body sealing surface. 
Mount bonnet on studs and handtighten bonnet 
hexagon nuts. 

6. Torque diagonally opposite bonnet nuts to torque 
values shown in table below. 

TORQUE VAL ES lb f (k u - t ,g-m 
Series No. Trap Bonnet Strainer Bonnet 

C250 50-55 (74-82) 50-55 (74-82) 

C260 200-210 (296-310) 130-140 (193-207) 

C500 200-210 (296-310) 70-80 (104-118) 

REASSEMBLY-Strainer 

1. Press screen into recess on strainer bonnet. 

2. Place new gasket ( 13) on bonnet gasketing 
surface. 

3. Carefully raise bonnet over studs. Be sure that 
screen properly enters body recess and gasket 
lines up concentric with body gasket recess. 

4. Hand tighten hexagon nuts on studs and torque 
diagonally opposite nuts to values shown. 

INSTRUCTIONS on how to order replacement or 
spare parts: 

EXAMPLE: 
Quantity-Repair capsule for size, series num
ber* Yarway QCT integral strainer steam trap. 
*Be sure to indicate letter size of trap inter-
nals, shown on nameplate as the 5th digit of 
the series number. 

Quantity-Bonnet gasket, or seat gasket for 
size, series, Yarway QCT integral strainer 
steam trap. 

Yarway Corporation, Blue Bell, Pennsylvania 19422 • Yarway Canada Ltd., Guelph, Ontario 

Yarway Ltd., Salisbury, England • Yarway Europa B.V., Roosendaal, The Netherlands 

Part No. 042-305056 lM 9-76 CD 4.10.13-7 Printed in U.S.A. 



How to install and service series 515/516 
integral strainer impulse® steam traps to 1500 psig 

RATINGS 
OPERATING PRESSURE RANGES 
BACK PRESSURE LIMITS 

THE YARWAY SERIES 515 
INTEGRAL STRAINER TRAP 

Piston Valve Traps rated to 1500 psig (incl.) are factory set 
to operate from 150 psig to rnaxi111tm1 ratPd pressure. Maxi
mum allowable back pressure at trap outlet e(]nals 2.5% of 
p1~•.,.,11re at trap inlet, hast'd on ahsnlute pn•s.rnres. 

SERI ES NUMBERS. 
To ddt'rrni11e lhe sizP, series mm1ber, and press11re-tcm1wra
tme rating refer to the nameplate on the trap Lorly. 

SUFFIX LETTER IDENTIFICATION 
SW Socket weld end~ 
A, B Internal part size 
R Commercial ( Ranges per ASA Standard) 
E Navy ( flanges per MIL-T-960F,) 

SIZE FIGURE INTERNAL PARTS AVAILABLE 
END END RATING CONN. NUMBER PISTON CONNECTIONS 

½", 3/,', I" 515 
A or 8 

SW 1500 psi-97S°F 
516 SW 1500 psi-850'F 

NOTE: Series 515 socket weld end traps are chrome moly steel construction. Series 516 socket weld end traps are constructed from carbon steel. 

INSTALLATION 
PIPING to and from the trap should he equal to trap sizP. 6r 
on,· size larger. Discharge line for short runs equal· to trap 
siz,·; brger for long runs. Avoid co11figw·ations lhat. would 
cause excessive back pressure. 

LOCATE TRAP below outlet from equipment ( gravity Aow). 
Jf trap 11111st. lw ahow the drain prodde a "l)" or lift fitting 
at the bottom of the riser ))('fore the trap ( water seal). The 
trap may be installl'd in a horizontal or vc1iical line or at any 
angle so long as the <lischarge is downward or horizontal. 

VALVES-Use gate type for isolating, globe type for strainer 
blowdown, or for test (see Figure No. 1). By-passes not 
rc•comnwnded excPpt for critical installations. If discharge is 
to a multi-station or overhead return, put a ,wing check 
valve in disd1argc line to prevent backllooding on shutdown. 
St'll'ct a c-lwck ,·ah·C' suitabl,• for tlw application. 

BLOW THE $YSTEM OUT before installing the trap. Frequent 
strainer blowdown or cleaning is recommended on a new 
system. Conditions will dictate frequency of blowdown in 
normal operation. 

11
~

11~1 CheckValvt 
Steam lr•p 

I I I Dul leg I 
I {Opt 1ona1 I I 

r'7 I I 
L .J \ 7straine, \ 7 Test Valve D Return Mam 'I. Blow down )( tOPllonall 

L 1 COpl,onalJ L .l 

FIGURE NO. I NORMAL INSTALLATION - CLOSED RETURN 
INSTALLATION - OVERHEAD RETURN 

MAINTENANCE 
( 1) For best trap operation and maximum service life, 
strainer screen should be deaned frequently. This can best 
be done by using a blowdown valve connected to blow-off 
connection. 

( 2) Periodically remove the bonnet and clean and inspect 
the screen. This should be done at least once a year, and 
more frequently if the trap is not fitted with a strainer blow
down valve. 

( 3) When cleaning the strainer it is recommended that the 
trap be inspected and working parts cleaned if necessary. In 
the event of conde~sate drainage problems, check before 
opening the trap whether the trouble is due to a clogged •line, 
va\ve broken or in wrong position, or dirty strainer requiring 
bl.iiwdown. 

( 4) l\fore fre(juent checks for proper trap operation can be 
quickly made by one of the following methods: 

A. Observe the discharge from the trap through the test con
nection-first closing the downstream stop valve. 

B. I !old screwdriver or metal rod against base of cap. Listen 
for drnrndcristic; dicking sound of valve as it opens and closes. 
C. Cl1eck temperature of the deaned pipe surface up and 
downstream of trap. Use a touch pyrometer or temperature 
S<'nsitive crayon. 

If trap is remaining open mntinuously or not operating at all: 
-strainer screen may he damaged or dirty 
--p.irts may be worn from service 
-dirt and scale may be lodgc<l in internals 

Disassemble and inspect the trap. 

4.10.13-8 
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DISASSEMBLY 

1. Remove bonnet and unscrew seat. 
2. Inspect and clean all parts. If satisfactory, reassemble trap. 

It is recommended that new gaskets be used. 

IF INTERNALS REQUIRE REPLACING 

l. Remove cap nuts, cap, and using wrench and screwdriver 
simultaneously, loosen control cylinder. 

2. Pull lock pin, remove locknut, and unscrew control 
cylinder. 

3. Install new internals, and gaskets. Reassemble trap. 

I-Body 
2-Bonnet 
3-Cap 

• 4-Valve 
• 5-Control cyl. 
• 6-Seat 
• 7-Lock nut 
• 8-lock pin 

9-Seat gasket 
• 10-Cap gasket 

11-Bonnet 
gasket 

12-Screen 
13-Bonnet stud 
14-Bonnet nut 
15-Cap stud 
16-Cap nut 

•-Repair kit parts 

FIGURE NO, 2-PISTON VALVE TYPE 

FIGURE NO. 3 - Trap di1a1- FIGURE NO. 4 - Seat removed 
sembled exposing strainer and lo show valve and control cyl-

"coge" arrangement of all trap inder. 

working parts mounted In th• 

bonnet. 

SERVICING 
After disassembly clean internal parts with a cloth and a 
non-corrosive solvent. Heavy deposits may be cleaned from 
orifice in top of piston valve with a piece of fine wire or 
toothpick. 

BE CAREFUL not to damage valve orifice, diac edge, or 
control cylinder bore, Under no circu11111tances should 
crocus cloth or tools be used to clean any aur/ace, of trap 
parts. 

Inspect control cylinder bore, valve and seat for wear. Worn 
parts cause inefficient or improper operation. They should be 
replaced with a factory-set repair kit. 

CAUTION: The valve, seat and control cylinder of the 
repair kit are matched parts. They are not individually 
interchangeable with similar parts from other repair kit,. 
Do not re-use any of the old parts when installing a new 
repair kit. 

Clean the strainer screen with air or steam blast or wash in 
solvent. 

SPARE PARTS 
To cover a one year service period, it is recommended that 
spare parts be stocked as follows: 

A. One ( 1 ) repair kit for every four ( 4) integral strainer 
traps installed of same internals. ( Minimwn number of kits 1) 

B. One ( 1) spare set of gaskets ( one each bonnet gasket and 
scat gasket) for each trap installed. 

C. One ( 1 ) strainer screen for each trap installed. 

GASKETS 

9--Scat Gasket 
f 10-Cap Gasket 
11-Bonnet Gasket 

I Repnir Kit Part 

REASSEMBLY 

DIMENSIONS 
l'' 0.D. x ,.,, I.D. x .125" 
!¼" O.D. x Jf' I.D. x .125" 
3¼" O.D. x 2if' I.D. x .125" 

INSTALLING REPAIR KIT 

1. Clean sealing surfaces and all internal parts. 
2. Clean studs and lubricate with high tem-

perature lubricant. 

Y.W. PART 
NUMBERS 

938635-03 
938635-04 
938635-05 

3. Remove lock pin and nut from control cylinder stem. 
4. Screw control cylinder into bonnet. 
5. Insert valve in seat, holding valve in position, screw seat 

into bonnet-be sure valve enters control cylinder and 
that seat contacts the bottom of the counterbore in the 
bonnet. 

6. Replace locknut ( bevels up), and lockpin. 

7. Screw cylinder down; tighten locknut lightly. 

8. }Jush screen into body recess and with new bonnet and 
seat gaskets in place lower bonnet over studs. 

9. Run bonnet nuts on studs and tighten alternately; tighten 
cap nuts alternately. 0 

10. Replace cap gasket cap and nuts. 

0 Recommended tightening torques for the bonnet and cap are 70 ft.-lbs. 
and 25 ft.-lbs. respectively. The bonnet and cap are to be tightened 
down to make metal-to-metal contact so as to provide proper load on 
the spiral wound gaskets. 

0 -

FIG. NO. 5 - REPAIR KIT - PISTON VALVE INTERNALS 

Yarway Corporation, Blue Bell, Pennsylvania 19422 • Yarway Canada Ltd., Guelph, Ontario 

Yarway Ltd., Salisbury, England• '(~rw9YE1Jropa B.V., Roosendaal, The Netherlands 

Part No. 042-302684 (2M-579) 
4.10.13-9 Printed in U.S.A. 
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how to install and service series 400 
integral strainer 

impulse® steam traps to 600 psig 

RATINGS 

SERIES 400 
INTEGRAL STRAINER TRAP 

( End illustrated) 

OPERATING PRESSURE RANGES 

BACK PRESSURE LIMITS 

Piston Valve Traps rated to 400 psig (incl.) are factory 

set to operate from 20 psig to maximum rated pres

sure. Maximum allowable back pressure at trap outlet 

equals 40% of pressure at trap inlet. 

Piston Valve Traps rated to 600 psig (incl.) are fac

tory set to operate from 40 psig to 600 psig. Maximum 

allowable hack pressure at trap outlet equals 25% of 

pn·ss,m· at trap inlet. 

Note: The traps operate over the specified ranges 

without adjustment. Piston Valve Traps may 

be adjusted to operate between 10 psig and 

the minimums stated above by removing the 

split washer ( see disassembly section). Back 

pressures higher than the percentages stated 

above will cause the traps to blow open. 

Where normal system back pressures are 

high, removal of the split washer will also 

permit operation against back pressures up 

to 55% of pressure at trap inlet. 

Disc Valve Traps rated to 600 psig (incl.) operate 

from 4 psig to maximum rated pressure. Maximum 

allowable back pressure at trap outlet is 60% of pressure 

at trap inlet. 

SERIES NUMBERS 

To 1lclcrmi1w the size, series number, and pressurc
te111pcrat11re rating rckr to the nameplate on the trap 
body. 

SUFFIX LETTER IDENTIFICATION 
SW 
FL 

Socket w,·ld ends 

A, B, C, 
Flanged ends ( special option only) 

Internal part size 
E 
D 

SIZE 
END 

CONN. 

½" 

¾" 

l" 

FIGURE 
NUMBER 

440 
441 
460 
461 

440 
441 
460 
461 

440 
441 
460 
461 

Navy (flanges per MIL-T-960E) 

Navy (flanges per MIL-T-960D) 

INTERNAL PARTS AVAILABLE 
END RATING 

PISTON DISC CONNECTIONS 

SW, FL 400 psi-975 
SW 400 psi-850 

A or B SW, FL 600 psi-975 
SW 600 psi-850 

SW, FL 400 psi-975 

A, B, C SW 400 psi-850 
SW, FL 600 psi-975 

SW 600 psi-850 

SW, FL 400 psi-975 

A, B, C SW 400 psi-850 
SW, FL 600 psi-975 

SW 600 psi-850 

F 
F 
F 
F 

F 
F 
F 
F 

F 
F 
F 
F 

Notes: 

( 1) 400.# socket weld and thread end traps are 
furnished for 300 psi and 150 psi ratings. 

( 2) All flanged end traps are of chrome moly 
steel construction. Socket weld end traps 
in the Series 440 or 460 are chrome moly 
steel construction. Series 441 and 461 
socket weld end traps are constructed 
from carbon steel. 

INSTALLATION 

PIPING to and from the trap should be equal to trap 
size or one size larger. Discharge line for short runs 
equal to trap size; larger for long runs. Avoid con
figurations that would cause excessive back pressure. 

LOCATE TRAP below outlet from equipment (gravity 
flow). If trap must be above the drain provide a "U" 
or lift fitting at the bottom of the riser before the 
trap ( water seal). The trap may be installed in a 
horizontal or vertical line or at any angle so long as 
the discharge is downward or horizontal. 
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VALVES-Use gate type for isolating, globe type for 
strainer blowdown, or for test (see Figure No. 1). By
passes not recommended except for critical installations. 
If discharge is to a multi-station or overhead return, 
put a swing check valve in discharge line to prevent 
backffooding on shutdown. 

BLOW THE SYSTEM OUT before installing the trap. 
Frequent strainer blowdown or cleaning is recom
mended on a new system. Conditions will dictate fre
quency of blow<lown in normal operation. 

11¼ 11~1 Check Valve 
I I 

J D1r1 Leg I I 
I (Op!oonal) 

r1-, I I 
L ..J \ 7strainer \ 7 Tes! Valve • RI M X Blow OOY,n X, (Optional) e urn ain 

L l (Optional) L;;. 

FIGURE NO. I NORMAL INSTALLATION - CLOSED RETURN 
INSTALLATION - OVERHEAD RETURN 

MAINTENANCE 

( 1) For best trap operation and maximum service life, 
strainer screen should be cleaned frequently. This can 
best be done by using a blowdown valve connected 
to blow-off connection. 

(2) Periodically remove the bonnet and clean and 
inspect the screen. This should be done at least once 
a year, and more frequently if the trap is not fitted 
with a strainer blowdown valve. 

( 3) When cleaning the strainer it is recommended that 
the trap be inspected and working parts cleaned if 
necessary. In the event of condensate drainage prob
lems, check before opening the trap whether the trou
ble is due to a clogged line, valve broken or in wrong 
position, or dirty strainer requiring blowdown. 

( 4) More frequent checks for proper trap operation 
can be quickly made by one of the following methods: 

A. Observe the discharge from the trap through 
the test connection-first closing the down
stream stop valve. 

B. Hold screwdriver or metal rod against base of 
cap. Listen for characteristic clicking sound of 
valve as it opens and closes. 

C. Check temperature of the cleaned pipe sur
face up and downstream of trap. Use a touch 
pyrometer or temperature sensitive crayon. 

If trap is remaining open continuously or not 
operating at all: 

-strainer screen may be damaged or 
dirty 

-parts may be worn from service 
--dirt and scale may be lodged in inter-

nals 

Disassemble and inspect the trap. 

DISASSEMBLY 
PISTON VALVE TYPE 

! ' 

( 1) Remove bonnet and unscrew seat. 

( 2) The valve is larger in diameter than the open end of 
the cylinder. To remove the valve from the cylinder, 
push valve into back of cylinder, squeeze open end 
of cylinder lightly with pliers-then tilt the valve 
out of the cylinder. 

( :1) Inspect and ('lean all parts. If satisfadory, reas
semble trap. If internals require replacing, remove 
cap nut and lock pin. Then using wrench and screw
driver simultaneously loosen control cylinder and 
locknut. Remove split washer and unscrew con
trol cylinder. See page 4 for repair kit installation 
and assembly. 

Note: To reset trap for low pressure operation, 
omit split washer when reassembling. 
Tighten locknut lightly against bonnet. 

FIGURE NO. 2 
PISTON VALVE 

1-ody 
2--8onnet 
3--Cap nut 
4-Stud 14) 
5-Nut 141 

* 6-5-
* 7-Control Cylinder 
* 8--Valve 
* 9-Spllt washer 
*10--locknut 
*11-Lock pin 
*12-Cap 11a1ket 

13--lonnet Gasket 
,,'14-Seat Ga1ket 

15-Screen 

*--Repair kit part1 

DISC VALVE TYPE 

(I) Hemove bonnet and unscrew seat. 

( 2) Tnsped and clean all parts. If satisfaetory, re
assemble trap. If internals require replacing, re
move cap nut. Then using wrench an<l screw
driver simultaneously loosen adapter an<l locknut 
and unscrew adapter. See page 4 for repair kit 
installation and assembly. 

FIGURE NO. 3 
DISC VALVE TYPE 

1~dy 
2-onnet 
3--Cap nut 
4-Stud 141 
5-Nut 14) 

* 6-Seat 
7-Aclapter 

• ~i,c 
I 0-Locknut 

•12-Cap gasket 
1 3-Bonnet gasket 
14-Seat 9a1ket 
15-Screen 

*-llepalr Kit Pa,t1 
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SERVICING 

FIGURE NO. 4 

Trap disassembled exposing 
strainer and "cage" arrangement 
of all trap working parts 
mounted in the bonnet 

After disassembly clean internal parts with a cloth and 

a 11on-corrosive solvent. Heavy deposits may be cleaned 

from '" ifif'!: i11 lop of pisto11 valve with a piece of fine 

win, or toothpick. 

BE CAREFUL not to damage valve 

orifice, disc edge, or control cylinder 

bore ( piston valve trap). Under no cir

cumstances should crocus cloth or tools 

be used to clean any surfaces of trap 

parts. 

J11sp1:cl control cylinder bore, valve a11d seal for wear 
( disl' a11J seal in disc type lrap). Worn parts cause 
inefficil'nt or improper operation. They should be 
r<'plal·t•d \\ilh a factory-set rl'pair kil. Hepair kit docs 
1101 i1wl11d<' ho1111d and Sl'al gasket. Thl'sc should he 
m<h'r<'d sqiaralclv. 

CAU'l'ION: The uafoc, seat and control 
cylinder of the repair kit arc matched 
parts. They arc not indfoidually inter
changeable with similar parts from other 
repair kits. Do not re-use any of the 
old parts when installing a new repair 
kit. Always use new gaskets. 

FIGURE NO. 5 

Seat removed to show 
valve and control cylinder 

•••• 
Clean the strainer screen with air or steam blast or 

wash in solvent. 

SPARE PARTS, SPECIAL TOOLS 

SPARE PARTS 

To cover a one year service period, it is recommended 

that spare parts be stocked as follows: 

A. One (l) repair kit for every four ( 4) integral 

strainer traps installed of same internals. (Minimhm 

number of kits-I) 

B. 011C' ( 1) spare set of gaskets ( one bonnet gasket and 

011c seat gasket) for each trap installed. 

C. One ( 1) strainer screen for each trap installed. 

SPECIAL TOOLS 

For the disc valve type trap, the use of a spanner 

wrench (J. H. Williams #0-471A) is recommended 

for seat removal and tightening. 
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REPAIR KIT 

INSTALLING REPAIR KIT-RE ASSEMBLY 

PISTON VALVE TYPE DISC VALVE TYPE 

I. Clean sealing surfaces and all internal parts. 

2. Clean studs and nuts and lubricate ( stud and nut 
face) with high temperature lubricant. 

3. Remove lock pin and nut from control cylinder 
stem. 

4. Screw control cylinder into bonnet. 

. 5. With valve in cylinder, screw seat into bonnet
be sure valve enters seat 01ifice and that seat con
tacts the bottom of the counterbore in the bonnet. 

6. Replace split washer, locknut (bevels up), and 
lockpin. 

7. Screw cylinder down; tighten locknut lightly. 

8. Push screen into body recess and with body and 
seat gaskets in place lower bonnet over studs. 

9. Run bonnet nuts on studs, lubricate studs and nut 
faces with a high temperatnre lubricant such as 
Molykote "G" or Moly Dee, and tighten alternately.• 

10. Hcplacc cap nuf and gasket, tighten cap nut. 

l) 

I. Clean sealing surfaces and all internal parts. 

2. Clean studs and nuts and lubricate ( stud and nut 
face) with high temperature lubricant. 

3. Screw adapter into bonnet; tighten firmly and 
lock with locknut. 

4. Place disc in chamber (groove facing seat); screw 
seat into bonnet and tighten firmly . 

5. Push screen into body recess and with bonnet and 
seat gaskets in place lower bonnet over studs. 

6. Run bonnet nuts on studs and tighten alternately." 

7. Replace cap nut and gasket, tighten cap nut. 

"Recommended maximum tightening torque for the 
bonnet is 50 ft./lb. The bonnet is to be tightened 
down to make metal to metal contact so as to pro
vide proper load 011 the spiral wound gaskets. 
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