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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 
- Collec½or 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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4.1 MODULATING CONTROL AND RELATED 
SOLENOID VALVES 
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• 
Equipment 

Number 

CV-241 
FV-37 
FV-56 
FV-112 
FV-1006 
FV-1007 
LV-1 
LV-8 
LV-24A 
LV-24B 
LV-64 
LV-74A 
LV-74B 

LV-74C 
LV-74Dl 
LV-74D2 
LV-83A 
LV-83B 
LV-104 
LV-146A 
LV-146B 
LV-162 
LV-210 

• 
Description 

Circ. Water Blowdown to Evaporator Pond 
Receiver Feedwater Min. Recirc. to Deaerator 
TSS Feedwater Min. Recirc. to Deaerator 
Condensate Flow from Cond. Polisher to Condenser 
Steam Dump Atom Steam Control Valve 
Steam Dump Atom Steam Control Valve 
Aux. Boiler/Thermal Storage Pump Discharge to TSS 
1st Pt. Heater Drain to 2nd Pt. Heater 
2nd Pt. Heater Drain Flow to Deaerator Control 
2nd Pt. Heater Drain Flow to Condenser Control 
Receiver Pump Drain Trap to Condenser 
Cond. from Receiver Flash Tank to 2nd Pt. Heater 
Cond. from Thermal Storage Flash Tank to 2nd Pt. 

Heater 
Cond. from Receiver Flash Tank to Condenser 
Cond. from Therm. Storage Flash Tank to Condenser 
Cond. from TSS Flash Tank to Condenser-Max Flow 
Condensate Dump from Deaerator to Condenser 
Deaerator Inlet Level Control Valve 
L.P. 4th Pt. Heater Dump to Condenser 
Condenser Hotwell Condensate Makeup 
Condenser Hotwell Drawoff Valve 
Condensate Storage Tank Makeup Control 
Service Water Makeup to Circ. Water System 

Maintenance 
Section 

4.1.1 
4.1.2 
4.1.2 
4.1.3 
4.1.4 
4.1.4 
4.1. 5 
4.1.6 
4.1.7 
4.1.8 
4.1.9 
4.1.10 

4.1.11 

4.1.12 
4.1.13 
4 .1.14 
4.1.15 
4.1.16 
4.1.17 
4 .1.18 
4. 1.19 
4.1.20 
4.1.21 

• 
P&ID Dwg. 
Number 

5163154 
5163151 
5163151 
5163151 
5163149 
5163149 
5163151 
5163151 
5163151 
5163151 
5163151 
5163151 
5163151 

5163151 
5163151 
5163151 
5163151 
5163151 
5163151 
5163151 
5163151 
5163151 
5163154 



Equipment Maintenance P&ID Dwg. Number Description Section Number 

LV-307 Makeup from Cond. Pump to Surge Tank 4.1. 22 5163153 
LV-1010 Rec. Flash Tank Vent Drain Pot Control Valve 4 .1. 23 5163149 
LV-1011 Steam Dump Drain Pot Control Valve 4 .1. 24 5163149 
LV-1012 Steam Dump Drain Pot Control Valve 4 .1. 25 5163149 
LV-1013 TSS Ms. Drain Pot Control Valve 4 .1. 26 5163149 
LV-1015 Aux. Steam Drain Pot Control Valve 4 .1. 27 5163149 
LV-1016 Main Steam Drain Pot Control Valve 4.1. 28 5163149 
LV-1203 Demin. Tank Level Control Valve 4.1.29 5163160 
LV-1702 Raw Water Tank Level Valve 4.1.30 5163159 
LV-3505 Boiler Water Level Control Valve 4.1.31 5163146 

!'" LV-3605 Boiler Water Level Control Valve 4.1. 31 5163146 -,:,, PV-605 N2 Blanketing Supply to Heaters 4.1. 32 5163152 
PV-640 Thermal Storage Flash Tank to Condenser· 4.1.33 5163152 
PV-647A Feedwater Heaters N2/Aux. Steam Supply 4.1. 34 5163152 
PV-647B Steam from Receiver Flash Tank to Deaerator 4.1. 35 5163152 
PV-647C Steam from TSS Flash Tank to Deaerator 4.1. 36 5163152 
PV-939A Seal Steam Press Control Valve 4.1.37 5163152 
PV-939B Seal Steam Press Control Valve 4.1. 37 5163152 
PV-1000 RS Flash Tank Vent to Condenser 4.1.38 5163149 
PV-1001 Steam Dump Valve 4.1. 39 5163149 
PV-1003 Aux. Desuperheater Control Valve 4.1.40 5163149 
PV-1005 Aux. Steam Control Valve 4 .1. 41 5163149 
PV-1703 Raw Water Pump Recirc. Control Valve 4.1. 42 5163159 
PV-2002 Water Bypass Valve 4.1.43 5163140 

• • • 
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Equipment Maintenance P&ID Dwg. 

Number Description Section Number 

PV-2906 Flash Tank Steam Press Control Valve 4.1.44 5163140 
PV-3110 Steam Trap Water Press Control Valve 4.1. 45 5163144 
PV-3111 Steam Trap Water Press Control Valve 4.1.45 5163144 
PV-3702 Boiler Oil Control Valve 4.1.46 5163145 
PV-3802 Boiler Oil Control Valve 4. 1.46 5163145 
PV-3910 Aux. Pump Oil Control Valve 4.1.47 5163145 
TV-1002 Steam Dump Desuperheater Cond. Control Valve DS-901 4.1.48 5163149 
TV-1004 Steam Dump Desuperheater Cond. Control Valve DS-902 4.1.48 5163149 
TV-2301 Boiler Water Temp. Contro.l Valve 4.1.49 5163134 

thru 
TV-2303 

~ TV-2401 Boiler Water Temp. Control Valve 4.1.49 5163134 ... 
f.,J thru 

TV-2403 

TV-2501 Boiler Water Temp. Control Valve 4.1.49 5163134 
thru 

TV-2503 
TV-2601 Boiler Water Temp. Control Valve - 7 4.1.49 5163134 

thru 
TV-2603 
TV-2701 Boiler Water Temp. Control Valve - 8 4.1.49 5163134 

thru 
TV-2703 
TV-2801 Boiler Water Temp. Control Valve - 9 4.1.49 5163134 

thru 
TV-2803 

TV-3105 Desuperheater Water Control Valve 4.1.50 5163144 
TV-3410 Condenser Oil Temp. Control Valve 4.1.51 5163142 



Equipment Maintenance P&ID Dwg. 
Number Description Section Number 

TV-3411 Condenser Oil Temp. Control Valve 4.1.51 5163142 
TV-3710 Superheater Oil Control Valve 4.1.52 5163145 
TV-3810 Superheater Oil Control Valve 4 .1. 52 5163145 
UV-2905 Downcomer Manifold Steam Inlet Valve 4.1.53 5163140 
UV-3102 Desuperheater Inlet Steam Pressure Control Valve 4.1. 54 5163144 
None Copes Vulcan Instruction Manual 4.1.55 None 
None Copes Vulcan Instruction Manual 4 .1. 56 None 
None Copes Vulcan Instruction Manual 4.1.57 None 

~ .... 
~ 

• • • 
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4.1.2 FV-37 Modulating Control Valve 

4.1.2.1 Description 

Receiver Feedwater Min. Recirc to Deaerator 

4.1.2.2 Manufacturer: Leslie Co., Parsippany, N.J. 

4.1.2.3 Description & Information 

(See Section One, paragraph 1.2, Instruction Manual for Receiver 
Feedwater Pump) 

4.1.2,1 
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• 

4.1.4 Steam Dump Atomizing Steam Control Valve 

4.1.4.1 Identification 

Tag Number 

FV-1007 

4.1.4.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.4.3 Prescribed Service 

Steam 

4.1.4.4 Vendor 

Copes-Vulcan Inc. 

4.1.4.5 Special Cautions 

Description 

Steam Dump Atomizing 
steam control valve to DS-901 

Copes-Vulcan Inc., Lake City, Penn. 

D-100-40 

DOE Spec 40I700-13S 

Body: A217 GRWC9 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.4.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.4.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.4.8 Special Tools 

None 

4.1.4.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.4.10 Acceptance Test 

4.1,4-1 



• 4.1.5 Aux. Boiler/Thermal Storage Pump Discharge to TSS 

4.1.5.1 Identification 

Tag number 

LV-1 

4.1.5.1.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.5.1.3 Prescribed Service 

Water, 170 psig, 285"F 

Description 

Aux boiler/thermal storage pump discharge 
to TSS control valve with ASCO type 8302D26 
solenoid valve. 

Copes-Vulcan Inc., Lake City, Penn. 16423 

CV600-4R 

Doe spec 40M7006S, CP 9 

Body: ASTM grade WCB 

• 41.5.1.4 Vendor 

• 

Copes-Vulcan Inc. 

4.1.5.1.5 Special Cautions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.5.1.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.5.1.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.5.1.8 Special Tools 

None 

4.1.5.1.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.5.1.10 Acceptance Tests 

4.1.5-1 



• 4.1.10 Condensate from Receiver Flash Tank to 2nd Pt. Htr 

4.1.10.1 Identification Description 

Tag Number Receiver Flash Tank 

LV-74A drain to 2nd Pt. Heater 

4.1.10.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.10.3 Prescribed Service 

Condensate 

4.1.10.4 Vendor 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-6R 

D.O.E. Spec 40I700-13S 

Body A216-GRWCB 

118 lbs 

• Copes-Vulcan Inc. 

• 

4.1.10.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.10.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.10.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.10.8 Special Tools 

None 

4.1.10.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.10.10 Acceptance Test 

4.1.10-1 
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• 

4.1.11 Condensate from Thermal Storage Flash Tank to 2nd Pt Heater 

4.1.11.1 Identification 

Tag Number 

LV-74B 

4.1.11.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.11.3 Prescribed Service 

4.1.11.4 Vendor 

Copes-Vulcan Inc . 

4.1.11.5 Special Cautions 

Description 

TSS Flash Tank drain 

to 2nd Pt Heater 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-lOR 

D.0.E. Spec 40I700-13S 

Body A216 GR WCB 

290 lbs 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.11.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.11.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.11.8 Special Tools 

None 

4.1.11.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.11.10 Acceptance Test 

4.1.11-1 



• 4.1.12 Condensate from Receiver Flash Tank to Condenser 

4.1.12.1 Identification Description 

Tag Number Receiver Flash Tank 

LV-74C drain to condenser 

4.1.12.2 Description 

Manufacturer: 

Pa rt No. 

Spec No. 

Material: 

Weight: 

4.1.12.3 Prescribed Service 

Condensate 

4.1.12.4 Vendor 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-6R 

D.0.E. 40I700-13S 

Body A217 GR WC6 

120 lbs 

• Copes-Vulcan Inc. 

• 

4.1.12.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.12.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual} 

4.1.12.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.12.8 Special Tools 

None 

4.1.12.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual} 

4.1.12.10 Acceptance Test 

4.1.12-1 



• 4.1.13 Condensate from Thermal Storage Flash Tank to Condenser 

4.1.13.1 Identification Description 

Tag Number TSS Flash Tank drain 

LV74D-1 to condenser 

4.1.13.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.13.3 Prescribed Service 

Condensate 

4.1.13.4 Vendor 

Copes-Vulcan Inc .• Lake City, Penn. 

CV-600-l0R 

D.0.E. Spec 40I700-13S 

Body A216 GR WCB 

290 lbs 

• Copes-Vulcan Inc. 

• 

4.1.13.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.13.6 Periodic Service 

See Section 4.1.55 {C.V.I. Instruction Manual) 

4.1.13.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.13.8 Special Tools 

None 

4.1.13.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.13.10 Acceptance Test 

4.1.13-1 



• 

• 

• 

4.1.14 Condensate from TSS Flash Tank to Condenser-Max Flow 

4.1.14.1 Identification Description 

Tag Number TSS Flash Tank Drain 

LV74D-2 to Condenser 

4.1.14.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.14.3 Prescribed Service 

Condensate 

4.1.14.4 Vendor 

Copes-Vulcan Inc. 

4.1.14.5 Special Cautions 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-4R 

D.O.E. Spec 40l700-13S 

Body A-217 GR WC6 

132 1 bs 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.14.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.14.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.14.8 Special Tools 

None 

4.1.14.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.14.10 Acceptance Test 

4.1. 14-1 
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• 

• 

4.1.23 Receiver Flash Tank Vent Drain Pot Control Valve 

4.1.23.1 Identification 

4 .1. 23. 2 

4 .1. 23. 3 

Tag number 

LV-1010 

Description 

Manufacturer: 

Part No.: 

Spec No. 

Material: 

Weight: 

Prescribed Service 

Description 

Receiver flash tank vent drain pot control 
valve with micro type ICX43 limit switches 
and ASCO type 8300D 61 U solenoid valve 

Copes-Vulcan Inc., Lake City, Penn 16423 

Type DlOO 

DOE Spec. 40M7006S, CP 6 

CR-Moly we 9 

Condensate and steam, 585 psig, 1010°F 

4.1.23.4 Vendor 

Copes-Vulcan, Inc. 

4.1.23.5 Special Cautions 

See C.V.I. Instruction manual in maintenance section 4.1.56 

4.1.23.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.23.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.23.8 Special Tools 

None 

4.1.23.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.23.10 Acceptance Tests 

4. 1.2:J:1 



• 4.1.24 Steam Dump Drain Pot Control Valve 

4.1.24.1 Identification 

Tag Number 

LV-1011 

4.1.24.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.24.3 Prescribed Service 

Description 

Steam dump drain pot control valve with 
micro type ICS43 limit switches and ASCO 
type 8300D61U solenoid valve 

Copes-Vulcan Inc., Lake City, Penn 16423 

Type 0100 

DOE spec No. 40M7006S, CP 9 

CR-Moly WC9 

Condensate and steam, 1775 psig, 1010°F 

• 4.1.24.4 Vendor 

• 

Copes-Vulcan, Inc. 

4.1.24.5 Special Cautions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.24.6 Periodic Service 

See C~V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.24.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.24.8 Special Tools 

None 

4.1.24.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.24.10 Acceptance Tests 



• 4.1.25 Steam Dump Drain Pot Control Valve 

4.1.25.1 Identification 

Tag number 

LV-1012 

4.1.25.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.25.3 Prescribed Service 

Description 

Steam dump drain pot control valve with 
micro type ICS43 limit switches and ASCO 
type 8300061U solenoid valve 

Copes-Vulcan, Inc., Lake City, Penn. 16423 

Type 0100 

DOE Spec 40M7006S, CP 9 

Body: CR-MOLY WC9 

Condensate and steam, 110 psig, 1010°F 

• 4.1.25.4 Vendor 

Copes-Vulcan, Inc. 

4.1.25.5 Special Cautions 

See C. V. I. Instruction Manual in Maintenance Sec ti on 4.1.56 

4.1.25.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.25.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.25.8 Special Tools 

None 

4.1.25.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.25.10 Acceptance Tests 

4.1.2&:1 



• 4.1.26 TSS Mx. Dra1n Pot Control Valve 

4.1.26.1 Identification 

Tag number 

LV-1013 

4.1.26.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.26.3 Prescribed Service 

Description 

TSS ms. drain pot control valve with micro 
type ICS43 limit switches in ASCO 
type 8300061U solenoid valve 

Copes-Vulcan Inc., Lake City, Penn. 16423 

Type 0100 

DOE spec 40M7006S, CP 9 

Body: CR-MOLY WC9 

Condensate & Steam, 1451 psig, 960° 

• 4.1.26.4 Vendor 

• 

Copes-Vulcan, Inc. 

4.1.26.5 Special Cautions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.26.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.26.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.26.8 Special Tools 

None 

4.1.26.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.26.10 Acceptance Tests 

4.1.2&:1 



• 4.1.27 Aux. Steam Drain Pot Control Valve 

4.1.27.1 Identification 

Tag Number 

LV-1015 

4.1.27.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Materi a 1: 

Weight: 

4.1.27.3 Prescribed Service 

Description 

Aux. steam drain pot control valve with 
micro type ICX43 limit switches and ASCO 
type 8300D61U solenoid valve 

Copes-Vulcan Jnc., Lake City, Penn. 16423 

Type DIOO 

DOE spec 40M7006S, CP 9 

Body: CR-MOLY WC9 

Condensate & Steam, 1450 psig, 960° 

• 4.1.27.4 Vendor 

• 

Copes-Vulcan, Inc. 

4.1.27.5 Special Cautions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.27.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.27.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.27.8 Special Tools 

None 

4.1.27.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.27.10 Acceptance Tests 

4.1.21~1 



• 4.1.28 Main Steam Drain Pot Control Valve 

4.1.28.1 Identification 

Tag number 

LV-1016 

4.1.28.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.28.3 Prescribed Service 

Description 

Main steam drain pot control valve with 
micro type ICX43 limit switches and ASCO 
type 8300D61U solenoid valve 

Copes-Vulcan, Inc., Lake City, Penn 16423 

Type DlOO 

DOE spec 40M7006S, CP 9 

Body: CR-MOLY WC9 

Condensate & steam, 1451 psig, 960° 

• 4.1.28.4 Vendor 

• 

Copes-Vulcan, Inc. 

4.1.28.5 Special Cautions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.28.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.28.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.28.8 Special Tools 

None 

4.1.28.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.28.10 Acceptance Tests 

4.1.2~1 



• 

• 

• 

4.1.29 Demin. Tank Level Control Valve 

4.1.29.1 Identification 

Tag number 

LV-1203 

4.1.29.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.29.3 Prescribed Service 

Water, 60 psig, 100° 

4.1.29.4 Vendor 

Copes-Vulcan, Inc. 

4.1.29.5 Special Cautions 

Description 

Demin. tank level control valve with 
ASCO type 8302D26 solenoid valve 

Copes-Vulcan Inc., Lake City, Penn 16423 

CV600-4D 

DOE spec 40M7006S, CP 9 

Body: ASTM Grade WCB 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.29.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.29.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.29.8 Special Tools 

None 

4.1.29.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.29.10 Acceptance Tests 



• 

• 

• 

4.1.30 Raw Water Tank Level Control Valve 

4.1.30.1 Identification 

Tag number 

LV-1702 

4.1.30.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.30.3 Prescribed Service 

Water, 155 psig, 80° 

4.1.30.4 Vendor 

Copes-Vulcan, Inc. 

4.1.30.5 Special Cautions 

Description 

Raw water tank level control valve with 
ASCO type 8302D26 solenoid valve 

Copes-Vulcan Inc., Lake City, Penn. 16423 

CV600-10D 

Body: ASTM Grade WCB 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.30.6 Period Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.30.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.30.8 Special Tools 

None 

4.1.30.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.56 

4.1.30.10 Acceptance Tests 

4.1-30-1 



• 

•-

• 

4. 1 

4. 1. 31 

4.1.31.1 

Modulating Control Valves 

Boller Water Level Control Valves 

Identification 
Tag Number 

LV-3505 
LV-3605 

Description 

Boiler Water Level Control Valve 
Boiler Water Level Control Valve 

4.1.31.2 Description 

Manufacturer Valtek, Springville, Utah 

4.1.31.3 

Part Number 
Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water 

4.1.31.4 Vendor 

Mark one body, Mark one actuator 

SP42-066 (following) 

Body: Carbon Steel 

65 lb 

Valtek, Springville, Utah 

4.1.31,5 Special Cautions 

See mfg. maintenance bulletins (See paragraph4.1.31.11) 

4.1.31,6 Periodic Service 

none 

4.1.31,7 Parts List 

See mfg. maintenance bulletins (See paragraph 4.1.31.11) 

4.1.31,8 Special Tools 

none 

4.1.31,9 Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph.q .• 1.31.11) 

4.1.31.10 Acceptance Tests 

See mfg. maintenance btilletins (See paragraph 1,1.31.11) 

4.1.31-1 



VALTEK PARTS LIST REVISION NO. 

SERIAL NO. Vl9219•001 
SEP 2&, 1980, SLSGAIL 

TAG NO. LV-..3505 3506 • 

ITEM 

1.5• MARK I BODY SUB•ASSEMBLY 
300# 2.00• SPUD o.ae• STEM DIA. 
STD SEAL, FLOW OVER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------l BODY, 1•112•, 150/&00#••••••••••••••• 
10 END FLANGE, 2•1/2•, 300#••••••••••••• 
11 END FLANGE HALF•RING, 3.12 X 2.&2, O. 
20 SEAT RING, 1•1/2•, CV 28••••••••••••• 
30 SEAT RETAINER, 1•1/2• & 2•, &00#••••• 
40 BONNET, 1•1/2• & 2•, 2.00• SPUD•••••• 
50 PLUG, 1•1/2• & 2•, sz•••••••••••••••• 
55 SEAT GASKET, SPIRAL, 2.so X 2.12 ••••• 
58 SONNET GASKfT, SPIRAL, 3.25 X 2.es ••• 
70 BONNET FLANGE, 1-112• & 2•, &oo, ••••• 
7& HALF•CLAMP, YOKE, 2.00• SPUD••••••••• 
80 GLAND FLANGE, 0.88• STEM, 2.00• SPUD. 
82 GUIDE LINER, 0.8&• STEM, GRAFOIL ••••• 
83 GUIDE RETAINER, o.ee• STEM, GRAFOIL •• 
8& GUIOE LINER, o.ee• STEM, GRAFOIL ••••• 
87 GUIDE RETAINER, o.88• STEM, GRAFUlL •• 
88 PACKING SET, STD SQUARE, 0.88• STEM •• 
93 PKG S~R, 0.88" STEM, 2.00 L•••••••••• 
94 PKG SPR, 0.88• STEM, 0.25 L•••••••••• 

10~ SCREW, URIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 5/1&"•18, 1.so L •••••••••• 
108 BONNET FLANGE BOLT, 3/4••10, 2.00 L •• 
109 PACKING BOX BOLT, GLAND FLANGE, 2.00• 
117 PACKING bOX NUT, 3/8••t&••••••••••••• 
118 YOKE LOCKNUT, s11&•-1a ••••••••••••••• 
12& PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.31-2 

1 ••• 018883.001.041 
2 ••• 029&68.018.041 
4 ••• 00104&.029.002 
l ••• 001358.150.000 ** 
l ••• 001847.150.000 
1 ••• 002127.029.041 
l ••• 002042.150.000 ** 
l ••• 001027.832.000 ** 
1 ••• 001110.832.000 ** 
1 ••• 001os1.01a.041 
2 ••• 001tll.1so.ooo 
l ••• 008531.150.000 
l ••• 007&02.842.000 ** 
l ••• 007843.150.000 
1 ••• 007&02.842.000 ** 
1 ••• 007843.150.000 
l ••• 024242.932.000 ** 
l ••• 020908.150.000 
1 ••• 009730.150.000 
2 ••• 00751&.012.002 
2 ••• 00111&.010.0~2 
o ••• 001111.01s.002 
2 ••• 001119.009.002 
2 ••• 0011ss.011.002 
2 ••• 003833.013.002 
I ••• 002442.153.000 

88.12 

152.99 
5.3& 
s.3& 

• 

_/. 

~-



• 

• 

• 

VALTEK PARTS LIST REVISION NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl9219•001 TAG NO. L V-.3505"> 3506 
25 SQ. INCH CYLINDER ACTUATOR 
2.oo• SPUD .75• STROKE 
8• HO SPRlN&, AJR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------·-----------201 YOKE, 25 SQ. INCH, 2.00• SPUD•••••••• 
202 CYLINDER, 25 SQ. INCH, 8/12• HD SPWI 
210 ADJUSTING SCREW, 8• HD, 25 SQ• INCH. 
211 ACTUATOR STEM, 25 SQ. INCH, HD•••••• 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 227 SPRING BUTTON, 25 SQ. INCH, HD•••••• 
229 SPRING, 25 SQ. INCH, 8" H 0•••••••••• 
23~ TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 23& SPACER, TAKE•OFF ARM, 25 SW. INCH •••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 239 SELLOWS, RANGE SPRING, l•l/2• STROKE. 
240 TAKE•OFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLOWS, STEM, 25 SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SW. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 25& RETAINING RING, 25 SW. INCH, CYLINDER 
270 SPRING CAP O•RING., •••••••••••••••••• 
271 PISTON O•RING•••••••••••••••••••••••• 272 PISTON STEM O•~ING ••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•HING••••••••••••••••• 
280 POSJTIONER, 14SG1•••••••••••••••••••• 290 BRACKET, POSITIONER, 25 SQ. INCH ••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 25 SQ. INCH •• 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
303 SOLENOID, HT8320At73, 115 VAC•••••••• 
309 AIRSET, 0•120 PSI, 1/4• NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 322 L VDT, SOO HR•DCee••••••••••••••••• 325 SPRING CAP, 25 SQ. INCH, 8 8 HO SPAIN 
326 GUIDE, SPRING, 25 SU. INCH••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8••tb•••••••••• 
348 ACTUATOR STEM LOCKNUT, 5/8"•11 ••••••• 
400 PLATE, VALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN nEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 403 MOUNTING BRACKET BOLT, 511&••18, o.75 

** RECOMMENDED SPARE PART 

4.1.31·3 

l ••• 017&55.300.040 
l ••• 016&82.&09.008 
1 ••• 00s30&.029.002 
1 ••• 003b15.159.000 
1 ••• 00115&.&03.ooo 
1 ••• 001004.&0l.003 
1 ••• 003924.029.040 
1 ••• 003613.00&.040 
1 ••• 001214.029.002 
1 ••• 001215.029.002 
l ••• 007437.999.000 
l ••• 0072&7.652.000 
1 ••• 030004.029.002 
1 ••• 015498.&52.000 ** 
1 ••• 001so1.&55.ooo •• 
1 ••• 019979.029.040 
l ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 0176&5.431.000 
l ••• Otb680.029.014 
l ••• 005393.650.000 ** 
1 ••• 001114.650.000 ** 
1 ••• 001112.&50.ooo ** 
1 ••• 001114.&50.ooo ** 
1 ••• 001113.650.000 ** 
l ••• 018085.999.000 
1 ••• 001·1se.029.o40 
l ••• 001844.029.040 
l ••• 009531.029.040 
1 ••• 019985.029.040 
l ••• 001438.999.000 
1 ••• 002425.029.002 
l ••• 00933&.999.000 
l ••• 003090.999.ooo 
l ••• 029535.999.000 
l ••• 001294.999.000 
l •• ,022697.999.000 
1 ••• 0052as.300.040 
l •••003618.029.040 
l ••• 003834.013.002 
l ••• 001120.013.002 
2 ••• 001229.675.000 
2 ••• 00111&.012.002 
4 ••• 00151&.012.002 
2 ••• 001290.010.002 

t.91 
2.81 

.21 
2.«n 

.30 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V192l9•001 TAG NO. LV-.:t,o5J 3,5"0~ 

25 SQ. INCH CYLINDER ACTUATOR 
2.oo• SPUD .75• STROKE 
e• HD SPRING, AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

··········------------------------------------------------------------~----404 POSITIONER BOLT, 5/1&••18, o.75 L •••• 
405 POSITIONER NUT, 51t6•-1s ••••••••••••• 
410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 
411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VO'••••••••• 
426 COVER, POTENTIOMETER, 4• STROKE•••••• 
427 BRACKET, POTENTIOMETER, L VDT•••••• 
428 BOLT, 1/4••20, 0.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 431 MOUNTING CLIP, POTENTIOMETER ••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.00 L••••••••••••••• 

* AS REQUIRED ** RECOMMENDED SPARE PART 

4.1.31-4 

2 ••• 001290.010.002 
2 ••• 001151.013.002 * ••• 001244.402.002 
* ••• 001245.4&6.002 
1 ••• 0065&7.679.000 
1 ••• 019542.029.040 
l •• ,019544.029.040 
1 ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 006692.999.000 
2 ••• 0196&5.402.000 
4 ••• 004698.010.002 
1 ••• 030132.029.002 

• 
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PREPARED BY 

J. K. CHENG 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

PREHEATER WATER CONTROL 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 

SP42-066 
TYPE 

EQUIPMENT 
DATE 

6-2-7-80 

SUPERSEDES SPEC. 1 

5-s-e.o· 
REV. LTR. 

9 
PAGr 

I._.__ ___ _ 
FOr.r,,• R 13HM REV. 2-78 ( <J, - I ND I CATES CHANGE) 

. 4.1.31-5 . " 

;· 

1 
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NUMOER 

SP42-066 

TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET PRESSURE 
PRESSURE@ 
TEMPERATURE: 

AMBIENT TEMPERATURE: 

TRIM FLml CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKHIG & GASKET MATERIAL: 

ACCESSORIES: 

FOAM R 13HMS REV. 2·78 '. 

Rockwell lnternatic:-nal Corporation 
RockolJync Division 

FSCM NO. 02602 

TPl1CV- l AtlD -2 (COMPONENTS SHALL BE TAG IDENTI f if 

MODULATING VALVE 

GLOBE, IN-LINE 

2 1/2 INCH RF FLANGE 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

300 LB CLASS 

WATER 

580 PSIG@ 540 F 

16° TO 113° F 

EQUAL PERCENTAGE 

Cv = 28 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACIT'i' 

NONE VISIBLE 

PNEUMATIC Hirn TRAVE'L INDICATOR 

CLOSED (ELECTRICAL FAILURE) 
CLOSED (PNEUMATIC FAILURE) 

125 ± 25 PSIG 

COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

THE FOLLO~IING ACCESSORIES SHALL BE V/\L VE MOU!!Tfll 
PLUMBED ACCORDING TO FIGURE 1 ON PAGE 5: 

.. 

... ~. 

4.1.31~ 
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' Rockwell International Corporation 
fli,cketdym, [')ivision 

, · ,.r,oq,1 I 1aik,, · .. 1~1lorn11 

l'SC:M NO. o::c.02 

INUMBf:R L. RC:VISION LETTER 

L-__ s_P4_2-_o_GG ___ ...... L8..,__,A _T e ,-· · 1 I I I I PAGE 3 

~---------------- ------ -------------
ACCESSORIES: {CONT'D) 

FORM R 131-H-16 REV. 2•78 

• ELECTRO-PN[UMATIC TRANSDUCER 

PNEIIMATIC INPUT: 20 PSIG .:!.:. 2 PSI 

ELECTRICAL INPUT SIGNAL: 4-20 MA DC (corm-:r:1_ 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTL-.i' :· 

TIONAL TO INPUT SW"" 1 

CONTROL RANGE. 

ELECTRICAL ENCLOSURE: HEATHERPROOF (l~EM/\ r 1;•, 

ELECTRICAL CONNECTIONS: TERMINAL STRIP Arm 1 / 

THREADED CONDUIT cn:r., I ' . 

• LVDT 

TYPE: DC/DC 

VOLTAGE: 24 VDC EXCITATION, ~ l O voe OUTr'1JT ,. 1 

LINEARITY TO BE~ 2 PERCENT OR rr 1 1:. 

THROUGHOUT VALVE LIFT 

ENCLOSURE: ~/EATHERPROOF {NEMA TYPE 3) 

ELECTRICAL CONNECTION: TERMINJl.L STRIP AND 1/, 

THREADED CONDIJIT C()""'; 

• PO~ IT I ()NER - ---·-·--
INSTRUMENT SIGNAL: 3-15 PSIG 

PRESSURE GAUGES (3 REQD): INSTRUMENT SIGNM .• 

LOWER CYLINDER pp;:· 

• REGULATOR ----
TYPE: AIRSET WITH OUTLET PRESSURE G/\LIGE 

INLET PRESSURE: 125 ~ 25 PSIG 

OUTLET PRESSURE: 20 PSIG ± 2 PSI 

• FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 fl 1 · 

ABSOLUTE OP. BETTER WITH REPLACEABLE H EMtr:T . 
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Rockwell lnlern:itional Corporation 
Rc,c:kchly11•! Uivision 

FSCM NO. 0.!602 

INUMDER L . .. Bt:VISION LETTER 

SP42-066 L~ Ii.I.-_ I I I I '----------~ 
I P/\GE 4 

ACCESSORIES: (CONT'D) 

-·- -- . ----------

• SOLENOIO_VALVE 

3-HAY, 120 VAC 60 HZ FOR OVERRIDE OF THE f1'' ! 1 

TO CLOSE THE VALVE WHEN THE SOLENOID IS O[-r:11 

MAXIMUM ENVELOPE DIMENSIONS: REFER TO FIGURE 2 ON PAGE 6 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

VALVE SHALL OE FREE OF All CONTAMINANTS (INCl1Jr11::· 

AND MILL SCALE) AND PACKAGED WITH COVERED PORT; l '· 

PREVEtlT CONTAMINATION OR DAMAGE DURING SflIPMGl1 (,;, 

STORAGE. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIG!IT r: 
(NEMA TYPE 3). ENCLOSURES SHALL BE EQUIPPED \·!I":- 1: 

l / 2 INCH TIIREI\DED CON DU IT CONNECT! ON. 

• ALL Tiff ACCESSORY COMPONENTS SHALL BE MOUNTED nri 

PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1 • 

SHALL BE READILY REMOVABLE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED A:ir! r 

FOR OPERATION WHEN CONNECTED TO AO TO 20 MA nc 
CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SlJf1r·1.·, . 

• VALVE SHALL OE DESIGNED TO PERMIT 2 INCH THICK Tr! ' : . 

WITH ALL TIIE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FP. · 

THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOtl" 

0 TO 100 PERCENT OF VALVE OPERATING LIFT RESrEc i' 

L-----,-,-..-··· __ ; __ .; ___________ _ 
FOAM R 131-H-15 REV. 2-78 4.1.31-8 
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I 
I 

I , • f 1l•lt••1111 

I SL' I •m ll7(;{17 

l.~•rr.,n,;,~~:,~;-··--~-----~1_J--s_J~i1··r~_i~r·11 '' '-'1 ---·:·--~, l'A1;1 5 

·····- ----·-•·- ·-------

(
'.' 0-20 Ma 

-.'.'J COtlTROL SIGNAL >:..-, 
-~, 125 PSlG 

I '.-1 msrnur-,un AIR 
SUPPLY 

>-8---.--------..1 
FILTER REGULATOR 

(1") 120 voe. >-----v OVERR/l1E 

OP£N PoR -

"4". 24 VDC, POSIT IO~ _____ _ 
i__:,J IIIPUT / I.VDT 

I 
I 
I 

I 
I 

ls1 ! 10 voe, rosn1ot-1 <l--------.J 
✓ SIGtlAL (£Jr~. 

EL E ( mo- f'i; t. 1_1; • 

TRAtlSDUC[f! 

POSIT JOrirn 

IIITERF/\CE IDEllfIFICATIOll: THE FOLLOWING INTERFACES ARE TO BE _PERMArlUITU 

0 
(?) 
0 
0 
© 
© 

/\IR 

CONTROL 

OVERRTl•E 

POSIT JOII 

SIGNAL 

FLmi 

IDEl:T!FIED /\S NOTED. ' 

. FIGURE 1 

I. •.... -----·-----t ..,, '., : 131 11-15 IIEV. :l-18 
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4. 1.31. 11 SUPPLEMENTARY SUPPLIER MAINTENANCE INSTRUCTIONS 

Procedures and instructions in this paragraph apply also 

to components in other paragraphs under 4. 1. 

ASCO Bulletin 8320 Installation and Maintenance lnstructions-
3-Way Solenoid Valves 

ASCO Bulletin 8321 Installation and Maintenance lnstructions-
3-Way Piston Valve 

Bellofram Types 40-50-60-65 Instructions, Pressure Regulators 

Micro Switch PK 8800 4 Installation Instructions 

Moore DS-305 Auxiliary Instructions Model 74 

Moore SD74 Service Instructions Model 74 

Robertshaw No. 1406 Instruction Manual 

Speedaire Model 22435 Installation Instructions and Parts List 

Valtek Maintenance Bulletin No. 1 Valtek Mark One and Mark Two 
Control Valve 

Valtek Maintenance Bulletin No. 2 Cylinder Actuator 

Valtek Maintenance Bulletin No. 11 limit Switches 

Valtek Maintenance Bulletin NQ. 14 Bonnet Extensions 

4.1.31-11 
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INSTALLATION AND 
MAINTENANCE INSTRUCTIONS I 

BULLETIN 

8320 

-3-WAY SOLENOID VALVES - NORMALLY OPEN 
NORMALLY CLOSED AND UNIVERSAL OPERATION 

1/4 N.P.T. - BRASS CONSTRUCTION Form No. V-5688 

DESCRIPTION 
Bulletin 8320 is a small 3-way solenoid valve with all three coMections 
located in the body. Valve bodies are of brass construction. Standard valves 
have a General Purp<>lle, NEM:A Type 1 Solenoid Enclosure. Valves may be 
equipped with a solenoid enclosure which Is designed to meet NEMA Type 4 -
Water!Wit, NEMA Type 7 (C OJ" D) Hazardous Locations - Class I, Group C or 
D and NEMA Type 9 (E, F OJ" G) Hazardous Locations - Class II, Groups E, 
For G. 
MANUAL OPERATORS (Optlonel) 
Valves with suffix "MO" or "MS" in catalog numbers are provided with a 
manual operator which allows manual operation when desired or during an 
interruption of electrical power. 
OPERATION 
Normally Closed: Applies pressure when solenoid is energized; exhausts 
pressure when solenoid is de-energized. When solenoid is energized, flow is 
from two to one. When solenoid is de-energized, flow is from one to three. 
Normally Open: Applies pressure when solenoid is de-energized; exhausts 
pressure when solenoid is energized. When solenoid is energized, flow is from 
one to two. When solenoid is de-energized, flow is from three to one. 
Univenal: For normally cl<>lled, normally open operation, selection or diversion 
of pressure can be applied to one, two or three. 

--,&LLY OPEN 
PIIESS.AT 3 

INSTALLATION 

FLOW 

Check nameplate for correct catalog number, pressure, voltage and service. 
TEMPERATURE LIMITATIONS 
Maximum valve ambient and fluid temperatures for standard valves are listed 
below. Check catalog number for prefix and wattage to determine ambient and 
fluid temperature limitations. The temperature limitations are for UL applica
tions. For non UL applications, higher ambient and fluid temperature limita
tions are available. Consult factory. 

CATALOG NO. COIL AMBIENT FLUID 
WATTAGE PREFIX CLASS TEMP.°F. TEMP.OF. 

10.5 None or DA A 77 200 
10.5 DF or FT F 122 200 
10.5 HT H 140 200 
11.2 None, FT or HT A, For H 11 150 
16.7* None or DP F 77 200 

*Catalog Nos. 8320Al70, 8320Al80 and 8320Al90 are limited to l40°F 
fluid temperature. 
POSITIONING 
Valve may be mounted in any position. 
PIPING 
~ piping to valve according to markings on valve body. Refer to flow 
diagrams provided. Apply pipe compound sparingly to male pipe threads only; 
if applied to valve threads, it may enter valve ana cause operational difficulty. 
Pipe strain should be avoided by proper support and alignment of piping. When 
tightening pipe, do not use valve as a lever. Wrenches applied to valve body or 
pipin_g are to be located as close as possible to connection poinL 
IMPORT ANT: For protection of the solenoid valve, install a s1rainer or mter 
suitable for the service involved in the inlet side as clO&e to the valve IS Pollible. 
Periodic cleaning is required, depending on the service conditions, See flulletina 
111\00, 8601 and 8602 for s1rainers, 

'NG WtRfN~ 
, .. ring must comply wt Local and National Electrical Codes. Housings for all 
solenoids are provided with a 7 /8 diameter hole to accommodate 1/2 inch con
duiL The general purpose solenoid enclosure may be rotated to facilitate wiring 
by removing the retaining cap. For explosion-proof, watertight cons1ruction, 
loosen cover. Rotate to desired position. Replace retaining cap or tighten cover 
before operating. 

Form No. V-6688 PRINTED IN U.S.A. 1973 

NOTE: Alternating Current (A-C) and Direct Current (D-C) Solenoids are built 
differently. To convert from one to the other, it is necessary to change the 
complete solenoid including the core assembly. 
SOLENOID TEMPERATURE 
Standard catalog valves are supplied with coils designed for continuous duty 
service. When the solenoid is energized for a long period, the solenoid enclosure 
becomes hot and can be touched with the bare hand only for an instant. This 
is a safe operating temperature. Any excessive heating will be indicated by the 
smoke and odor of burning coil insulation. 
MAINTENANCE 
WARNING: Tum off electrical power supply and line pressure to valve before 
making repain. It ia not necessuy to remO¥e valve from pipe line ror repaia. 
CLEANING 
A periodic cleaning of all solenoid valves is desirable. l'he time between clean
ings will vary, depending on the media and service conditions. In general, if the 
voltage to the coil is correct, sluggish valve operation, excessive leakage or noise 
will indicate that cleaning is required. 
PREVENTIVE MAINTENANCE 

I. Keep medium flowing through valve as free from dirt and foreign material 
as possible. 

2. While in service, operate valve at least once a month to insure proper 
opening and closing. 

3. Periodic inspection (depending on media and service conditions) of 
internal valve parts for damage or excessive wear is recommended. Thorough
ly clean all parts. Replace parts that are worn or damaged. 

IMPROPER OPERATION 
1. Faulty Control Circuit: Check electrical system by energizing solenoid. A 

metallic click signifies that solenoid is operating. Absence of the click 
indicates loss of power supply. Check for loose or blown-out fuses, open
circuited or grounded coil, broken lead wires or splices. 

2. Burned-Out Coil: Check for open-circuited coil. Replace coil if necessary. 
3. Low Voltage: Check voltage across coil leads. Voltage must be at least 

85% of nameplate rating. 
4. Incorrect Presaure: Check valve pressure. Pressure to valve must be within 

range specified on nameplate. 
5. Exces&1Ve Leakage: Disassemble valve and clean all parts. Replace parts that 

are worn or damaged w:ith a complete Spare Parts Kit for best results. 
COIL REPLACEMENT (Refer to Figura 1 or 21 
Tum off electrical power supply and diaconnect coil lead wires. Proceed in the 
following manner: 
GENERAL PURPOSE ENCLOSURE (Rater to Figura 11 
I. Remove retaining cap, nameplate and housing. Remove spring washer, in

sulatinll washer and coil off solenoid base sub-assembly. Insulating washers 
are omllted when a molded coil is used. 

2. Reassemble in reverse order of disassembly. 
EXPLOSION.PROOF WATERTIGHT (Rater to Figure 2) 
1. Unscrew cover with nameplate and retaining ring attached. Two wrenching 

flats are provided to hold housing securely in place while cover is being 
removed or replaced. 

2. Remove spring, fluxwasher, insulating washer and coil off solenoid base sub-
assembly. Insulating washers are omitted when a molded coil is used. 

3. Reassemble in reverse order of disassembly. 
CAUTION: Solenoid must be fully-mbled IS thehouaing and internal para 
are part of and complete the magnetic circuit. Place inaulatlng waaher at each 
end of coil If required. 
NOTE: Installation and maintenance of explosion-proof equipment requires 
more than ordinary care to Insure safe performance. All finished surfaces of the 
solenoid are constructed to provide a flameproof seal. Be sure that the surfaces 
are wiped clean before replacing. If watertight, as well as explosion-proof is a 
requirement, grease the joints of the exploalon-proof, watertight solenoid.with 
Exxon Company, U.S.A. Nebula EP2 grease or_ equivalent. A high grade 
silicone grease similar to Dow Corning's Valve Seal may also be used. 
VALVE DISASSEMBLY AND REASSEMBLY (Refer to Figure 1) 
Depressurize valve and turn off eleetric:al power supply. Proceed in the follow
ing manner: 
I. Remove retaining cap or clip and slip entire solenoid enclosure off solenoid 

base sub-assembly. For explosion-groof/watertight construction, disassemble 
solenoid. See ''Coil Replacement . . 

2. Unscrew solenoid base sub-assembly. For explosion-proof/watertight sole
noid enclosure a special wrench (Order No. 168-146) is required to remove 
solenoid base sub-assembly. 

----------------------AUtomatlc swnc:Co~ ,~H~ ••• ~:~.:.~:, -
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3. Remove cme usembly, core spring and body psket. Unscrew end cap. 
Remove body gasket, cHlc spring and disc/holder aub-slsembly. 

6PARE PARTS KITS 
Spare Parts Kits and Coils are available for ASCO valves. 

4. All parts are now accessible for cleaning or replacement. Replace worn or 
damqed parts with a complete Spare Parts Kit for best results. 

Parts marked with an uterisk (•) are supplied in Spare Parts Kits. 

S. When reassembling, lubricate body gasket with Dow Corning'• Valve Seal 
or an equivalent silicone grease. 

6. Reassemble in reverse order of disassembly, paying careful attention to 
exploded views provided for identification and placement of puts. 

PARTS INCLUDED IN 
SPARE PARTS KITS* 

NAMEPLATE 

( .. -~HOUSING 

! ~-1<11 
SPRING WASHER 

(OMITTED WHEN MOLDED 

_ C:~~L IS USED) 

~ 
INSULATING WASHER 

~ (OMITTED WHEN MOLDED 

7/8 DIA. HOLE FOR :-r~~ {1 COIL IS USED 

]/2 DIA. CONQUIJ "d, (z )L' 
~- . ,I :_I BASEPLATE 

MOUNTING BRACKET 
OPTIONAL 

FOUR POSITIONS 
INCREMENTS OF 900 a 

Fiawel, 

.:_-
SOLENOID BASE 
SUB· ASSEMBLY 

CORE ASSEMBLY* 

CORE SPRING* 

BODY GASKET* 

VALVE BODY 

Bulletin 8320 
Genenl PulJIOIIII Solenoid Enclollun, 

-.OPERAroA 
PUSH TYPE 

ORDERING INFORMATION 
FOR SPARE PARTS KITS 

When Ordering Spare Parta Kita or Coils 
Specify V1lve Cltllog Number, 

Seri1I Numblr ind Voltag•, 

SPECIAL WRENCH 
REQUIRED 
ORDER NO. 

168-146 FOR 
MILLED FLATS 

AT BASE 

TORQUE COVER 
75 INCH POUNDS 

NAMEPLATE 

IF WATERTIGHT. AS WELL AS EXPLOSION. 
PROOF IS A REQUIREMENT, GREASE THE 
JOINTS OF THE EXPLOSION-PROOF/WATER. 
TIGHT SOLENOID WITH EXXON COMPANY. 
U.S.A. NEBULA EP2 GREASE OR EQUIVA
LENT. A HIGH GRADE SILICONE GREASE 
SIMILAR TO DOWCORNING'S VALVE SEAL 
MAY ALSO BE USED. GREASE JOINTS 
THOROUGHLY COVERING ALL SURFACES. 

Ftaure 2. Exploaion-Proof/Watertight Solenoid Enclosure 

-

ASCO Valves 
,\utomatlc Switch Co. ..o.H...., •A••· NEw Jusrv 01n2 ~Form.;;;.;.;.;..;.;N ... o_. _v_11 ... ______ PR_1N_TE.....;D.....;IN.....;u .... s;.._A_. ____ ,_e7_3_ 

4.1.31-14 

• 

• 



• 

• 

•-

INSTALLATION AND 
MAINTENANCE INSTRUCTIONS I 

BULLETIN 

8321 -3-WAY PISTON VALVE 

DESCRIPTION 

Bulletin 8321 Is an Internal pilot operated 3-way solenoid valve. Stand
ard valves have e General Purpose Nema Type 1 Solenoid Enclosure. 
Valves may also be equipped with an enclosure which Is designed to 
meet Nema Type 4-Watertight, Nema Type 7 (C or D) Hazardous 
Locations - aau 1, Group •c· or 'D' end Neme Type 9 ('E', 'F' or 
'G'I Hazardous Location - aau II, Group 'E', 'F' or 'G'. 

MANUAL OPERATOR (Optlonall 
Valves with suffix "MO" or "'MS" alter catalog number are provided 
with a manual operator which allows manual operation when desired or 
during an interruption of electrical power. 

OPERATION 
NORMALLY CLOSED (Refer to Figura 1) 

Solenoid De-energized: Flow is from Cylinder 'A" to Exhaust. Pressure 
connection is closed. 
Solenoid Energized: Flow is from Pressure to Cylinder 'A'. Exhaust 
connection is closed. 

NORMALLY OPEN (Refer to Figure 1) 

Solenoid De-energized: Flow is from Pressure to Cylinder • A'. Exhaust
connection is closed. 
Solenoid Energized: Flow is from Cylinder 'A' to Exhaust. Pressure 
connection is closed. 

NOTE: To change from normally closed construction to norf1'18IIY open 
construction, the plastic pilot insert and lower disc spring have to be 
replaced. (Consult factory). 

NOflMALLY CLOSED FLOW DIAGRAMS 
DE - ENERGIZED ENERGIZED 
CYLINDER CYLINDER 

,~-~~- "~~-"' 'E' 'P' 'E' 'P' 

NORMALLY OPEN FLOW DIAGRAMS 

DE-ENERGIZED ENERGIZED 
CYLINDER CYLINDER 

JJ~ J~-'E' ·p· 'E' 'P' 

FIGURE 1 

INSTALLATION 
Check nameplate for correct catalog number, pressure, voltage and 
service. 

POSITIONING 

valve may be mounted in any position. 

PIPING 

Connect piping to the Pressure (Pl. Exhaust (E), and Cylinder (A) Ports 
according to flow diagram. If a speed/flow control valve is used, it must 
be located in the. piping between the solenoid valve and the cylinder. 

Form No. V -5417 R1 

For precision control of cylinder positions, there should be no leaks In 
piping between cylinder and valve. Apply pipe compound sparingly to 
male pipe threads only; if applied to valve threads, It may enter valve 
and cause operational difficulty. Pipe strain should be avoided by 
proper support and alignment of piping. When tightening pipe, do not 
use valve as a lever. 

CAUTION: To Insure operation of the valve, the pressure end exhaust 
lines must be full area without restriction, and a minimum differential 
preasure as •tamped on the nameplate mu1t be maintained between the 
pre•sure and exhaust. Do not Install any restrictive devices In either the 
pressure (inlet) connection or the exhaust (outlet) connection of the 
valve. Re•tricting either of these lines may cause valve malfunction. 
Should metering or restrictive devices be required they must be in
stalled in cylinder connection (between solenoid valve and cylinder). 
IMPORTANT: For protection of the solenoid valve, install a strainer or 
filter suitable for the service involved in the inlet side es close to the 
valve as possible. Periodic cleaning is required, depending on the service 
conditions. See Bulletins 8600, 8601 end 8602 for strainers. 

WIRING 

Wiring must comply with Local and National Electrical Codes. For 
valves equipped with an explosion-proof, watertight enclosure ( Nema 4, 
7 & 91, the electrical fittings must be approved for use in the approved 
hazardous locations. Housings for all solenoids are made with connect
ions for 1 /2 inch conduit. 'fhe general purpose enclosure may be 
rotated to facilitate wiring by removing the retaining cap. After rotating 
to desired position, be certain to replace cap before operating. 

NOTE: Alternating Current (A-Cl and Direct Current (D-C) Solenoids 
are built differently. To convert from one to the other, it is necessary 
to change the complete solenoid, not just the coil. 

SOLENOID TEMPERATURE 
Standard catalog valves are supplied with coils designed for continuous 
duty service. When the solenoid 11 energized for a long period, the 
solenoid enclosure becomes hot and can be touched by hand for only 
an instant. This is a safe operating temperature. Any excessive heating 
will be indicated by the smoke and odor of burning coil Insulation. 

MAINTENANCE 
WARNING: Turn off electrical power and line preuure to valve before 
making repairs. It is not necessary to remove valve from pipe line for 
repairs. 

CLEANING 

A periodic cleaning of all solenoid valves Is desirable. The time between 
cleanings will vary, depending on the media and service conditions. In 
general, if the voltage to the coil is correct, sluggish valve operation or 
excessive leakage will indicate that cleaning is required. 

PREVENTIVE MAINTENANCE 
1. Keep the medium flowing through the valve as free from dirt and 

foreign material as possible. 
2. Operate the valve periodically to Insure proper opening and closing. 
3. Periodic inspection (depending on media and service conditions) of 

internal valve parts for damage or excessive waar is recommended. 
Thoroughly clean all parts. Replaca any paru that are worn or 
damaged. 

IMPROPER OPERATION 
1. Faulty Control Circuit: Check the electrical system by energizing 

the solenoid. A metallic click signifies the solenoid is operating. 
Absence of the click indicates loss of power supply. Check for loose 
or blown-out fuses, open-circuited or grounded coll, broken lead 
wires or splice connections. 

AS CO Valves 11fP.11!1 
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2. Burned-Out Coil: O,eck for open-circuited coil. Replace coil if 
necessary. 

3. Low Voltage: Check voltage across the coil leads. Voltage must be 
at least 85% of nameplate rating. 

4. Incorrect Pressure: Check valve pressure. Pressure to valve must be 
within the range specified on nameplate. 

5. Exc-ive Leakage ( Improper Opening and Closing of Ports): Dis
assemble valve (See Valve Disassembly Instructions) and clean all 
parts and passageways. Replace worn or damaged parts with a com
plete "Spere Parts Kit" for best results. 

COIL REPLACEMENT (Refer to Figure 21 

Turn off electrical power, disconnect coil lead wires. 

CAUTION: The solenoid must be fully reassembled as the housing Is 
part of, and completes the magnetic circuit. Be careful to place In
sulating washers at each end of the coil If required. 

1. Remove retaining cap, nameplate and solenoid cover. 
2. Slip yoke containing coil, sleeves and insulating washers off the 

solenoid base sub-assembly. NOTE: Insulating washers are omitted 
when molded coil is used. In some D-C Constructions, a single flux 
plate over the coil replaces yoke, sleeves and insulating washers. 

3. Reassemble in reverse order of disassembly. 

VALVE DISASSEMBLY AND REASSEMBLY (Refer to Fll,are 21 
Depressurize valve and turn off electrical power. 

1. Solenoid may be removed intact by loosening and removing solenold 
base sub-assembly from body. 

2. Remove core spring, core assembly and body gasket respectively. 
3. A 4-36 Machine Screw (provided in "Spare Perts Kits") serves as a 

· sell-tapping screw to remove insert from body. Thread screw a few 
turns in thru hole located in the flat surface of insert. CAUTION: 
Do not damage center hole (Pilot Orifice) in raised surface of ln1art. 
Remove insert by using a pair of pliers on the head of the screw. 

4. Remove three gaskets from insert. Tag each as they are removed so 
that they can be reassembled in the seme locations. NOTE: Middle 
and lower gaskets have the same physical dimensions, however, the 
lower gasket is made of a softer material. 

5. Remove lower disc holder assembly and lower disc spring: This com-
pletes pilot disassembly. 

6. Remove end cap, end cap gasket and outer piston gasket. 
7. Slide out piston assembly and inner piston gasket. 
8. All parts and passageways are now accessible for cleaning or replace

ment. Replace worn or damaged parts with a complete "Spare Parts 
Kit" for best results. 

9. Reassemble valve in reverse order of disassembly. NOTE: Lubricate 
all rubber parts with Dow Corning's Valve Seal or equivalent silicone 
grease. 

MANUAL OPERATOR DISASSEMBLY AND REASSEMBLY 

(Refer to Figure 3) 

Depressurize valve and turn off electrical Power. 

1. Remove two retaining screws. 
2. Slide out manual operator stem/knob/retainer sub-assembly. 
3. Remove stem 0-ring. 
4. Remov.e guide and gasket. 
5. Manual operator parts are now aocessible for cleaning or replace

ment. Replace worn or damaged parts with a complete "Spare Parts 
Kit" for best results. 

6. Reassemble manual operator in reverse order of disassembly. NOTE: 
Lubricate all rubber parts with Dow Corning's Valve Saal or 
equivalent silicone grease. 

SPARE PARTS KITS 
Spare Parts Kits and Coils are available for ASCO valves. 

Parts marked with an asterisk ( "I are supplied in Spare Parts Kits. 

ORDERING INFORMATION 
FOR SPARE PARTS KITS 

When Ordering Spare Parts Kits or Coils 
Specify Valve Catalog Number, 

Serial Number and Voltage. 

ASCO Valves 

~RUAINING CAP* 

$-NAIIEPLATE 

....--J·<;SOLENIOI~ COVER 

* DENOTES PARTS INCLUDED 
IN SPARE PARTS KIT 

~--.-~r '-----_ -
IOKE =..r------SLEEVE 

---J ~-INSULATING WASHER ,1 ~-1-0M_I_TT_~~-'~_,_:"_u::~DED 

F~~~ r·.;-· --INSULATING WASHER 
OUSING, (OMITTED WHEN A MOLDED l COIL IS USED! 

1 
:c~~ . SLEEVE 

(1J~ SOLENOID BASE !SERVES AS A SELF· TAPPING 

1 
' '------.....,; u·36 MACHINE SCREW * 
~ tSUB ASSEMBLY) SCRE:W TO REt.OVE INSERT 

CORE SPRING I CLOSED END FROM SOOY. REMOVE SCREW 
PROTRUDES FROM TOP OF CORE) FROM INSERT BEFORE 

CORE ASSEMBLY * REASSEMBLING.) 

./ I"°' 
BODY GASKET * 

/ 10 RING) -

%/UPP[R INSERT GASKll * . I HOU IOR 

~ I t 'O' RI~ .... ,=· -.-· MACHINE SCREW 
~ ___I; PILOT ORIFICE 

00 NOT DAMAGE 

* THESE TWO INSERT '0' RING 
CC>----'"-MIDDLE INSERT GASKET r GASKETS HAVE THE SAME • * !'0' RING) PHVSJCAL DIMENSIONS HOW• c:t,---~ LOWER INSERT GASKET EVER THE LOWER GASKET IS 

' ro· RINGI A SOFTER MATERIAL. 

@-LOWER DISC HOLDER ASSEMILY * 
, LOWER DISC SPRING * 

VALVE BODY 

0. PISTON GUIDE GASKET * 
~ PISTON/PISTON GUIDE * 
~/'l (ASSEMRLYI * PISTON GUIDE GASKET ----V-/'"I * END CAP GASKET :.__....J.;1-.~ 

ENDCAP~ 

FIGURE 2 

GUIDE 

BULLETIN 8321 

STEM GASKET 
('O' RING) 

STEM!KNOBIRET AINER 
(SUB ASSEMBLY) 

FIGURE 3 

MANUAL OPERA TOR 
(PUSH TYPE 'MO') 
(SCREW TYPE 'MS') 

SCREW 

- Auto-mutk: Swttch co. HOIIHAM ••••· NEW Ji•sn 01.,2 _F_o_R_M_N_o_._v_.5_,_1_1_a_1 __ P_R_INT __ E_n_1N_u_._s_.A. ____ 1_B_1_1_ 
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!II Bellofram. 
.f- I. 3/. JI 

I nstructlons 

• CORPORATION 
--- a Rexnord Company--

Blanchard Road, Burllnglon, Massachusetts U.S.A. 01903 

Pressure Regulators 
Types 40-50-60-65 

These regulators are designed for air service only and maximum pressures are described 
on the individual labels. Operating temperatures are Oto 160°F. 

INSTALLATION: 
Install the regulator as close as possible to the instrument or tool it is to service. 
The words "IN" and "OUT" are cast into the body to indicate the direction of 
flow. (NOTE: If a lubricator is to be used in the system, install it downstream of 
the regulator.) 

OPERATION: 
Types 40 & 50: Before turning on the supply air, screw out the adjusting screw 

until there is no compression on the regulating spring. Turn on 
the air supply and turn the adjusting screw until the desired 
secondary pressure is reached. 

Types 60 & 65: These are preset at the factory and no further adjustment can 
be made. ·• 

e- ..... 

MAINTENANCE: 
Periodic cleaning of the filter and bowl is recommended on Type 50 and Type 
60 regulators. · ~ ,. ,:'(.. 

A. -To remove condensate, slowly open drain valve and bl~;d accumulated 
liquid. 

B. To clean filter element 
1 I Shut off air supply 
2) Drain condensate 

,' 

3) Remove lar9!!, bolt fra,r; bottom of unit 

41 Remove bowl, f~ter and gasket _ 
5) Clean all parts thoroughly and reassemble in reverse order. 

C. To install replacement parts 
1) Order repair kit for Type 40, 50, 60 or 65 regulator. See exploded 

views on back of this sheet. 
2) Shut off air supply. On Types 40 & 50, screw out adjusting screw. 
3) Remove 4 screws and bottom plug and remove all parts 
4) Replace parts that show excessive wear with items in kit 
5) Clean all parts and replace in reverse order 

Direct any specific questions to n6Brest Bellofram Sales Engineer or to the 
factory. 

NOTE: On Type 50 and Type 60 the Pintle Spring Screw Item No. 13 should be 
installed finger tight with a screw driver. Item No. 16 Hex Head Screw 
should be torqued to 22-25 ft. lbs. 

FORM R-215-1 7/80 

~ --- . ------- ---
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Adjustable - without Dripwell 
TYPE40 

1 Sq. Hd. Adjusting Screw 
2 Nut, Lock 
3 Build Screw 
4 Bonnet 
5 Guide, Spring 
6 Spring, Range 
7 "Diaphragm Assembly 
8 Body 
9 °Pintle, Valw 

10 •Spring, Pintle 
11 •screen 
12 °Gmket, Plug 
13 Plug, Bottom 

Repair Kit: Part No. 211-971-019 

[ -0 _P_:ESSURE REGULATORS 

©-e'. ~ I~ ~ [C>-<D nu~ I ff-® I g 'Ir 
~ I lt-{D I~ 

®-<D ~ ~ I 

~ I-® I-® ~ a--@ I I-® 

& 
9--@ 

~ ~ e 
~~} I ~ 

~

,~1 &..'ii' ~I @ ~-::J 11 ~-j Jl~~i 
Adjuslable - with Dripwell 

TYPE 50 

1 Sq. Hd. Adjusting Screw 
2 Nut, Lock 
3 Build Screw 
4 Bonnet 
5 Guide, Spring 
6 Spring, Range 
7 •Diaphragm Assembly 
8 Body 
9 °Gmket, Dripwell 

10 "Filter 
11 °Pintle, Valw 
12 •Spring, Pintle 
13 Screw, Pintle Spring 
14 Housing, dripwell 
15 Petcock 
16 Screw, Hex. Head 
17 •Wmher 

Pr- - with Dripwell 
TYPE 60 

1 Plug,Cowr 
2 Build Screw 
3 Bonnet 
4 Screw, Adjusting 
5 Guide, Spring 
6 Spring, Range 
7 "Diaphragm Assembly 
8 BOdy 
9 °Gmket, Dripwell 

10 "Filter 
11 °Pintla, Valve 
12 •Spring, Pintle 
13 Screw, Pintle Spring 
14 Housing, Dripwell 
15 Petcock 
16 Scraw,Hex.Haad 
17 -Washer 

©-a ...-{i) 

~! 

11--0 
~ 

~ 
~ 

~ 
1-@ 
I-® 

a 
Pr- - without Drlpwell 

TYPE66 
1 Plug, Cowr 
2 Build Screw 
3 Bonnet 
4 Scn!w, Adjusting 
5 Guida, Spring 
6 Spring, Range 
7 "Diaphragm Assambly 
8 Body 
9 °Pintla, Valw 

10 -Spring, Pintle 
11 -Screen 
12 °Gmket, Plug 
13 Plug, Bottom 

Repair Kit: Part No. 211-971-018 Repair Kit: Part No, 211-971-018 Repair Kit: Pert No. 211-971-019 
All items mwked with an asterisk l"l will be induded in the ,-ir kit. 
Other parts may be ordered separately by specifying the item number, part name, end the part number of the regulator for which the parts are intended. 

IMPORTANT: Orden for th- parts cannot be property filled unless you specify the regulator part number end pressure_nmge 
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MICRO SWITCH PK 8800 4 

Installation Instructions 

EXPLOSION-PROOF and SPLASH-PROOF SWITCHES 
"EX" EXPLOSION-PROOF 
Flame- paths within the housings of these switches 
cool· exploding gases below the kindling temperature 
before they reach explosive gases surrounding the 
housing. 

The enclosed replaceable basic switch is accessible 
when the cover plate ii removed. Explosion-proof 
switches ore not sealed and therefore are not recom• 
mendeo for use in areas where they wi II be subjected 
to liquid splash. 

MICRO SWITCH "EX" switches are listed by Under
writers' Laboratories and CSA for use in hazardous 
locations Class I, Groups C & D, and Closs II, 
Groups E, F and G. This includes vapors of ethyl 
ether, gasoline, petroleum, alcohol, acetone, lacquer 
solvent, natural gos and atmospheres charged with 
groin dust, metal dust, carbon block, cool or coke 
dust. In addition, Catalog Listing EX-ARB00, 
EXA·ARB00, EXD-AR, EXD-Q, EXH-AR3, EXCrB00, 
EXMN·AR, EXMN·AR30, and EXMN•Q are listed for 
Closs I, Group B (hydrogen) atmospheres. 

"OP" SPLASH-PROOF 
These switchH are for use in appl icotions where the 
splash of oil, water or other liquids might hamper the 
operation of less adequately protected switches. A 
gasket between the cover and housing plus an O-ring 
shaft 1eol provides the seal for "OP" switches. 
MICRO SWITCH "OP" switches are NOTexplosion
proof. 

Rotary "OP" switches meet the following NEMA 
enclosure requirements: Type 1, general purpose; 
Type 2, drip-tight; Type 3, weather resistant; Type 
4, water tight; Type 5, dust tight. Since "Q" plunger 
actuators ore not sealed, it is recommended that the 
switch be mounted so that J:qu ids wi II not fall 
directly on the plunger. 

ELECTRICAL RATINGS 
Electrical ratings of "EX" and "OP" switches 
depend on the type of basic switch enclosed in the 
housing. The ratings ore shown on the bottom of 
page 2 along with the letter keys (A, B, C, D, E, and 
F) shown in the table of listings on pages 2 and 3. 

INSTALLING SWITCH 
A mounting bracket (MICRO SWITCH Port Number 
15PAB5-EX) is furnished at no extra cost with each 
type "OP" and "EX" switch. This permits all roller 
lever switches to be mounted from top, bottom, bock 
or right end. Plunger switches may be mounted on 
bock, bottom or right end with this standard bracket. 
For top mounting of plunger switches, bracket 
15PA86-EX must be purchased separately. If desired, 
"OP" and "EX" switches may be directly mounted, 
omitting the mounting bracket and attaching the 
switch with 10-32 NF screws of suitable length. 
"OP" and "EX" switches are interchangeable in 
mounting. 

MOUNTING DIMENSIONS 

The double conduit switch. also hos included on 
auxiliary bracket which permits two-hole mounting 
from top, bock or bottom. Direct mounting i1 by means 

'of two 10-32 NF topped holes on the top, bock, or 
bottom. 

--•·-·- .. ··- ........ .. . -·-··--........ . ~-·z. fi j 
I ~•noto10---. 

-: l--•tPt1 OIO Ml OJCl-

\- ••• -· MO 1•11• •O• t•II 0 .. tc• • 

'\-••oa-c,,o•.•••f•On•••••• 

I'"' ·- I UOs':110 -"""'4 
\ 

\- 1 011 0•1 "OL( 

€~-0~~--,, 
i' I I 
I .,____-,.o,.o,~-

- __ , ... o,c ·•••rr•:--
...J. --. 

lSPABS-EX Fa• ten brorke, to 
the awitch with screw• furnished. 
Brackf!'t maybe • ec"red to mount• 
lng aurface with .25011 machine 
screws. 

1SPA86-EX Fut•n llrocket to 
top of switch wiTh acrew1 fu,. 
nh~ed. Br::,cket may be •ec.,red 
to rrouMlng 1urface with .250 .. 
machine 1c,ew1. 

4.1.3.1-19 

W- l 060 FOA 'Of' a ... C;? (1:5, rQN "I•· 

Roller Arm • Single Conduit 

1:,70 

I 
• 10-YLNTH!lt{,I() 

. 1,tDffru,1 
' 112•14 Nl'T THAl:A0 1., I -

Roller Arm • Double Conduit 

. -;::-- J)OC, 

,_... 
I!~'- '. -• ,,,,, -
.JP 

l'!,C,~ll !•lWIIFcul..Lffo 

:-:~~~., I '>O • 

~:.~--~ 
Straight Plunger One-woy Roller Arm 

I ' 

-;;:.- ,,.~ C' 

i~~~:;3 ~ \CIJC 

Jn---::-;--r:_-....b 
Low Force Rod Siclo Plunger, Double Conduit 



ADJUSTIMG ROLLER ARMS 

The roller lever assembly is adjustable through 
360 degrees at any of 1980 positive lock positions 
ot intervals of opproximotel y 0. 2 degree. 

To od1ust the roller leve1 to the desired position, 
hold the hexagon washer with o wrench and loosen 
the Ioele nut sufficiently to disengage the serrations. 

Hold shalt in position by means of the hexagon 
washer so that no torque wi 11 be oppl ied to the inter· 
nol porh of the unit when the lock nut is tightened 
or loosened. Failure to do so moy result in damage 
to the enclosed switching mechanism. Excessive 
tightening will also deform the hexagon !".erroted 
wo sher and cou se the lever arm os sembl y to bind. 

Moving the lever one serration forward or backward 
with re!".pect to the !".errotions on the fluted washer 
change~ the position of the lever approximately 
6. 2 degrees. (Note sketch below). 

Moving the lever and the /luted washer, as a unit, 
one serrotion forward or bock word with respect to 
the serrations on the hexogon wosher change!". the 
position of the lever 8 degrees. Moving the lever 
one serrotion in one direction, and the lever and 
fluted washer, as a unit, one serration in the other 
direction, changes the position of the arm approx· 
imotely 0. 2 degree. 

After positioning lever arm, tighten lock nut suffi
ciently to prevent slippage of arm, but ovoid over 
tightening. 

.,,.~:~-:;~ ...... '"' NON•.,.._1t11G 

,• •••• ~- s-•EX.IGON . ~ATU1AL ,• \ I \WASM[. 

: ,;-"-!. ,utrro 

'>-. ,;• .. -- .. t"~ ... ,-,. :: :: :It:- ,, . . , 
rl ,, ... , , r., . fJ Ll'llf:• 
'·.'·, • •;.._ • '} ,~ ' LOCIIC 

., ' ~ ~-u• '' . 
• • I / .... ,' .... ___ 
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ELECTRICAL RATINGS 

MICRO SWITCH PK 8800 4 

STRAIGHT PLUNGER ACTUATIOM 

DO NOT ACTUATE BY CAMS OR SLIDES or by any 
other device which will import side thrust to the 
plunger. Use straight "push" action in the direction 
of the plunger motion. DO NOT OIL this plunger 
mechanism. Sufficient grease of the proper type- is 
assembled in the plunger during manufacture to lost 
the lifetime of the switch. Additional gre:ise, oil, 

water or fine abrasive may cciuse 1omming or electri
cal failure. J_ .... , 

:;, 
,-r--

1 _, ',, -

REPLACIMG BASIC SWITCH 

1. IMPORTANT Disconnect the power supply 

circuit before opening switch. 
2. Remove the cover of the housing, disconnect the 

lead-in wires, loosen the screws holding the basic 
switch, and then remove the basic !".witch. 

3. Place the replacement switch in the insulator, 
insert the screws, and place basic switch in the 

housing. Switches with "MN" basics hove no 
separate insulator. 

4. Tighten the screws and connect the lead-in wires. 

5. Be sure the small compression spring is returned 
to its position between the top of the basic switch 
and the internal lever (or above the internal lever 
in the can of the CCW actuated switches). 

A ground screw 
is provided for 
convenient 
grounding, See 
drawing. 

BASIC SWITCHES 
A C E 

UL L;oted; UL L;11.d: 10 amps ir.d. and 25 omps ,.,., 28 wdc; 

15 amps, 125, 250 01 480 voe; 10 omp1, 125 or 250 voe; 1 amp, 125 YOC. 

, 1/8 hp, 125 voe; \/4 hp, 250 voe; 0.3 amp, 125 vde; 0.1S omp, 2SO vdc. UL Li11ed lo, I omp, 12S voe only. 

1 /2 omp, 125 vdc; 1/4 omp, 250 vdc. 

B 0 F 

UL l•tt•d: UL Listed: UL L;u,d: 

:,O amps~ 125, 250 or 480 vat"; 10 amps, 125, 250 or 480 voe. 10 Or.".j"$., ; 2~. )SO or .:a~ o,10C; 

lC ompi, 125 •DC "L"; ! /2 omp, 125 vde; 1/4 omp, 250 vdc. 1/1 hp, 12'~ -..o.:, ~ 1--p, 1)0 ... ac; 

1 hp, 125 voe, 2 hp, 250 voe; 0.8 omp, 125 voe; 0.4 omp, 250 ,de. 

1 /2 omp, 125 "vde; 1 /4 omp, 250 vdc, 

REPLACEMENT PARTS 
Poclcets illYst,oted on page 4, lnlfollotion inu,vctions (PK 8801 1) ore included with each pocket. 

2 3 4 5 6 7 8 

I Elec. I Basic 
Cotolog Switdt Extemal Internal Mounting 

Listing Description Rating Unit Actuator Lever Springs Sro,!-et 

EX-.AR 1 Roller Arffl, CW Ac,uotion A BZ-2R-P1 6PAS-EX • 33PA 1-EX 33PA7°E X 15PAS5-E X 
SPOT, 15 Amp Copoeily 

EX-.ARBOO Roll.r Arm. CW Aetyotion. SPOT. 15 AmpCapocity A BZ 0 2R 0 Pl 6PA5-EX' 33PA 1-EX 33PA7-E X 15PA85-EX 
UL Closs 1, Group B (hydrogen) Atmospheres. 

EX.A-.AR Roller ~!!!': CW Actuation. SPOT. 20 Amp C~poci1y B BA-2R-PI 6PA5-EX • 33PA1-EX 33P.A.6-EX 15PAB5-EX 

EXD-AR Roller Arm. CW Actuation. DPOT. 10 Amp Capacity C OT-2R4-86 6PAS0 EX • JJPA 1-~ X 31PA6-E X 

• 

• 

I 

I 
I 
i 

--, 

! 

I 15PA85-EX 
UL Closs 1,GroYp B (hydrogen) Atmo1phere1, 

4.1.31-20 continued on next page :, ._j,. 
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REPLACEMENT PARTS lcon'tl MICRO SWITCH PK 8800 4 

' Packet, illustrated an page 4, How to install instructions (PK-88011) came with each pocket. 

2 3 

EXMN-AR flolie, A,m. Cl• Acr~ahon, 2-CKT DB 10 amp. cop. 
1------~------ -- ---------------------+----

Roller Arm. CW Actuotion. SPOT. Hermetically 
EXH-AR3 

EX-AR20 

5ealed Basic Switch. UL Clan 1, Group B 
1251nr~ lead wire1. 

E 

A 

4 

2MN22•L 

4HS202 

BZ,2R,P1 

5 6 7 8 

33PAB•EX 33PA7•EX lSPABS-EX 
·-

6PAS-EX 
. 

33PA1-EX 33PA6,E X 15PA85-EX 

Noto 1 33PA1,EX 33PA7°EX lSPABS-EX No external och,otor furnished. CW Actuation 
15 Amp Copoc ity. S PDl 
Roi Irr Arm. CCW Ach,otion -~POT 
15 Amp Copocity 

r---- --• -------1----------1-----1-----------
EX-ARJO A BZ-2R-P1 6PAS,EX' 33PAS,E X 1 SPAIJS,E X 

--· •- -------+-------+------+-----~-----
EXMN-A~JO Roll•• A,m. CCW Acruorion 2-CKl DB 10 amp. car F 2MN22•L 6PA5·E X' JJPA~EX 15PA8S-EX 

--t~R,..a-·"'11-.-,-A-r-n-,.-C-C_W_A_c_t-ua_t_i_o_n_.'""S""P"D"'l'".-H,..o-r1n_e_ti_c_a.,.ll,-y-•l----+---------+--------1r------t------+-----------

EXH-AR33 5eolcd Basic s .. itch. UL Clan 1,Group B [ 4•t~203 6PAS-EX 33PAS-E X 15PA85-CX 
1 "'J6 1n<. h l.~od \lr1re, 

1-------f-R-o_l,l_e_r_A_r_m_. _C_W_o_r_C_C_W __ A_c_tu_o_t_i_an-.-L-o-.,-F-or-•-•---+ ----·- ----- ------+-------t-----+-----+---------· 

EX,AR16 

EX-CR 

EX-A R128 

EX-AR1613 

E X-0 

S PDT. 15 Amp Capacity. No Lover Return Spring 
No Mounting Brocket. 

Cro,s-,oller Arm. CW Actuotipn SPOT. 
15 Amp Copoc 1ty. 

Or:tt•way Roller Arm. CW Actuotion. SPOT 
15 Ami, Capacity. 

Low Force Rod. CW Actuation, SPDl 
1 S Amt1 Capoc ity, No Mounting Sroclcet, 

Over1,avel Plvnger. SPOT. 15 Amp Capacity. 

A 

A 

A 

A 

A 

BZ-2RWBB-P2 6PAS 0 EX' 

BZ 0 2R-P1 6PA 131-E X 33PA1,EX 33PA7°EX 15PA85°EX 

BZ-2R,P1 6PA130-EX' 33PA1-EX 33PA7°E X 15PA85-EX 

BZ-2RW88-P2 6PA136-EX 

BZ-2R-P1 8PA15°EX Nate 2 

EX QBOO Overt•o•el Plunger. SPOT. 15 Amp Capociry A BZ.2R.Pl BPA15,EX Nore 2 

>-- -_.:.._ __ - U_L __ C_lo_,_•_1 c.' G_,_o_u~r_B.,(-=H,-;y,.,d=-r_og~•.,,n_)_A_tm_o--:•,..P~h_e_•_o_• ___ -+---,Be---t-B::---:-A--2"'R"'""'•P...-l ---r.:s·~P-A~l--:5-,·=~x--+-----+------t-....-No-to-,2,-----
E XA-Q 0•0<1,o•el Plunger. SPOT. 20 Amp Capacity ·~ 

-EXO:-Q O••"'a•el Plunger. DPDl. 10 Amo Capacity C oT-iR-t16 Nate 2 
UL C.loss 1, (,.oup B (Hydrogen) Atmo•phere& 

EXMN-Q O•e•hovel Plunge,. 2-CKl DB 10 amp. cop, F 2MN1-L Noto 2 

-·-E-X--N-1_5 __ ·o•ertrovel Piunger. SPOT. 10 Amp. Copocily D BZ,2R15-P1 8PA12-EX Noto 2 
l-------t-----,E,~lo __ ,_tome, P.:_;lu~n:'.Jo~•~•-B~o;:-.o•:...,...,.,,,.....-------·---1f---+------+-~---+-----t-:::--=-:-::-~-1--:--::-:~-=---1 

EX-AR50 MonooTAci~uro; Paddio. SPOT. A BZ-2R-P1 6PA134-0P 33PA7•EX 15PA85-EX 
! 15 Amp Copocit)•· 

-, E X_l ___ l RO 11 .. Mm. Cw Ac_l_u_o_l_i o-n-.-5"p=-o=---=7,.._""'1--:s,---,A_m_p~C,-a_po_c-it-+,-A--i--B-Z-.-2-P---p-.-9-1---6-P_A_S ___ E_X • 3 3 PA 1-E X 33 PA 7-E X 
1
,:; inch cond..111 ooening1 in both •nds. 

2EX1 \ Roll"' Arm, CW Actvotion. SPDT. 20 Amp Capacity 
·',inch conduit openings in bo1h end,. 

B BA-2R-P4 6PAS-EX • 33PA1°EX 33PA6°EX 

4EX1 ~, Arrr., CW Ac11.1ation. DPDT. lOAmpCopacity 
[ l,,. ,nc h condL•ir openings '" both ends 

C DT-2R4-B6 6PAS-EX • 33PA1°EX 33PA6°EX 

-------i--
4EX5 J AJ1w•toblc length Roller Le•••· DPDT 

~--------j.~'!__t.~p Copoc ily. 
C Dl -2R4-B6 6PA126-EX 3JPA1°EX 33PA6°EX 

6EX2 
: i:.:0:1,,, Arn• .... i,h Nylon Rollrr . CW Actuation 
1 ~Fl)l. 10 /.,.~p Copocity ~4 inch conduit opening• 
! in bo1t, ends., 

E 1HS102 6PA127-EX' 33PA1-EX 33PA6°EX 

22EX22 1
1 Side Pl1,,1n9cr. Two SPNC Circ1.1ih. 20 Amp 

I Copoc:i1y. 1:, inch conduit openings in both ends. 
Brod.et No1 Furni:i.hed, 

B- 6A557 

OP.AR 7 Rolle; A,m. CW Ac•uolion. 5PDl. 1 S Amp Capocit1 A BZ-2R-P4 6PA6°0P' 33PA2•0P 
1--0~P--A,-."'A"'R::---;I-R_o_l_l•-,-A-,-m-. _C_W_A_c_r_v_o_r_i o_n ___ S_P_D_T_. _2_0_A_m"',o_C_a-,DO.:....•c-i-ty-'I---B--+-B-A-."'"2"R-, p=-4--+-6 PA6°0P ' 

OPD-AR--1 Rvllu A,,, .. CW Actuorion.Df'Dl. 10 AmpCapociry C DT:2R4•A' -+.::6_P.:.A.;.;6;..-~D-P-.---jf----

0PMN·AR l ~cllr, A,m. CW A<1uo1,on 2-(Kl DB 10 amp. cap. --F- , ·;MN2;-~-- 6PA6-0P• , 3JPA9-0P 
' ---- -~ ---------- ----· -----·-

OP..AR20 ~o fxternof Actuator Furni~hed. CW Acr..,orlon A 
15 An,p Capocity. SPDl. 

-------
BZ-2R-PI Note 3 

----
33PA2°0P 

_ Q~P..A~! Rodu J..rm. CCVI' Actuot.ion S?DT.15 Amp Copocit A 

OPD-AR30 Rolle, Mm. (CW A'_'vai,on. DPDT.10 Amp C 
..-- Cc~ocity. Ba~,c Swatch Plunger He-Id Oeprc11ed. 

BZ-2R-N 6PA6°DP• 

DT-2R711-A7 6PA6-0P • 

6PA6·0P' IOPMN·AR3C i R""" .:.,m. c::~ A.:tuoi,oo. ;.(l(T DB ·1 F \ :iMN:12-L 
I I l.:i ..JT,;.. COF,, I 1 ~ c.l le,. A, m. Ct: Df CC ~-... -_-,-u-o-,-i-o_n ___ S_P_D_l ___ l_S_A_m_p-+----+-1·--------+-------+------t 

OP-AR16 , LoP..>c11y. N1.1 Le,.,er ~"'"'',, ~prrn;. fl-lo Mounting A ! BZ-1KW88-P5 6PA6-OP 
j P.r.:Cl.t."I, 1 I 

3JPA7°E X 
JJPA6°EX 
3JPA6•E X 

33PA7•E X 

33PA7•f X 

3JPA5-EX 

33PAS-EX 

3~PA.S-EX 

-----

1SPA85-EX 
1 S PA8S 0 E X 
15PA85,E X 

15PAB~•EX 

J5PA85-EX 

lSPA8S 0 EX 

1SPA85-EX 

1SPA85-EX 

-•-- -------

- OP-CR ~l C;cis-i<ell,•r J.,m. Cv. A<1.,a1ion. SPOT. A j BZ-21<-P4 I 6?Al31•EX 
l li J...,.,D C ot...::._c _;,-'-\"-· --------------1---~------+-----....-----.....,------1----

QP.Q C~.-c'."":<: r:.,nJ~': 5Pf,-::.C_l~An,p Cop•~ A I iJZ-:i~ iPA7-0P 

33PA2-0P 33PA7-E X 15PA&~-EX 

_ ()_PA-Q ___ ~~""·"•' Plu••~"- ~PDT. 70 Am2 Capacity. -rn~~~_P_4_ ---t-----,--+-----·t-------+-'=,.,.__ 
!-- g~~:O . - ! t'd1!1,J,,,CI F --;e-r. D?i:,1 1.:,_ .. _m__,__,_c_ • ..;poC-c_,_,y'---"1"1 _c_ .. _D_T_._7_R_,_A_7_---+-------i------;------ir-'="'--
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[M],ORE] 

GENERAL 
This instruction covers the installation and calibration 
of the range spring assembly kits used in conjunction 
with the Moore Model 74 Valve Positioner and the cus
tomer's rotary valve actua)or. For complete information 
on the Model 74 Valve Positioner, refer to Service 
Instruction SD74. Thlil table below lists the ranges, 
rotation, and kit numbers that are available. 

INSTALLATION 
1. Refer to Figure 1 to identify the parts and installa

tion methods. 

2. If a kit without a mounting plate was ordered, the 
customer can fabricate a plate by using the dimen
sions shown in Figure 2 . 

3. The valve actuator shaft must have a diameter of 
0.3125" ( ± 0.001). The shaft must pass through the 
appropriate hole in the mounting plate and into 
the socket of the range spring assembly which 
is 5/8" deep. 

4. Align the range spring link with the hook on the in
put diaphragm assembly of the Model 74 Valve 
Positioner. 

5. Align the split clamp so that its slot is 90° 
from the slot in the range spring socket. 

6. Clamp the range spring assembly to the actuator 
shaft by tightening the split clamp screw. Torque 
the screw to 15-20 in. lb. 

7. The travelling washer rides the span adjustment 
screw; as a starting point, it should be at the ap
proximate center of the screw. 

AUXILIARY INSTRUCTIONS 
ROTARY RANGE SPRING ASSEMBLIES 
FOR MODEL 74 VALVE POSITIONERS 

CALIBRATION 

DS-305 
Issue: 3 
Date: 2/80 

The following procedure replaces the sub-heading 
"Zero and Span" in the "Calibration" section of SD74. 

Zero and Span Adjustments 
1. Apply the full actuator operating pressure to the 

positioner supply. 

2. Set the instrument input signal to 3 psig. 

3. Loosen the split clamp screw slightly; use a 3/8" 
wrench to turn the zero adjustment until the valve 
actuator is at its starting point. 

Check the zero by adjusting the input signal below 
3 psig; increase the input signal slowly; the actua
tor should start to move when the input signal 
crosses 3 psig. 

4. Set the input signal to its maximum span pressure 
(9 or 15 psig). 

5. Set the range adjustment screw so that the actuator 
shaft assumes its maximum rotation. 

Check the span by adjusting the input signal above 
maximum span pressure; decrease the input signal 
slowly; the actuator should start to move when the 
input signal crosses maximum span pressure. 

6. Check and reset the zero adjustment if necessary. 

7. Repeat steps 2 to 5 as necessary to obtain the 
desired zero and span settings. 

Rotation of actuator Clockwise Counterclockwise 

Range 3-9psi g' 3-15 psig 3-9 psig' 

Kit supplied with 14923-1 51 14923-153 14923-101 
mounting plate 

Kit supplied without 14923-1 52 14923-154 14923-102 
mounting plate 

• NOTE: These can also be used for 9-15 psig range; a Suppression Spring (PIN 12517-202) is required . 

MOORE PRODUCTS CO., Spring House, Pa. 19477 
4.1.31-23 

3-15 psig 

14923-103 

14923-104 



FIGURE 1 

Note 
1/2 dio. clearance holes for 
5.116 dia. actuator 
shaft extension 

(2) 11/32 dia. holes for mounting 
Model 74 valve positioner 

FIGURE 2. MOUNTING PLATE 

Model 74 
14923-49 

14923-51 
14480-221 
Screw 
14923-

-70 
-71 
-72 
-73 

3a. 14923-
-61 
-60 
-63 
-62 

3b. 14923-57 
3c. 14923-55 
3d. 12351-3 
3e. 14923-56 
4. 9202-2 
5. Screw 
6. 14923-52 

A. 

Varve Positioner 
Enclosure Ass·y. 
(Inc. Items 2a. 2b, 2c) 
Enclosure 
Washer 
#8-32 x 1/2 Lg. Pan Hd. 
Spring and Screw Ass·y. 
(Incl. Items 3a, 3b, 3c, 3d and 3e) 
Clockwise rotation 3-15 psig 
Counterclockwise rotation 3-15 psig 
Clockwise rotation 3-9 psig 
Counterclockwise 3-9 psig 
Range Spring Ass·y. 
CW 3-15 psig 
CCW 3-15 psig 
CW 3-9 psig 
ccw·3.9 psig 
Travel I ing Washer 
Span Adjustment Screw 
Retaining Ring 
Link 
Split Clamp (Incl. Item 5) 
#6-32 x 3/8 Lg. Socket Hd. 
Mounting Plate (When specified) 

Mounting Hardware 
(Customer supplied) 

clockwise rotation 

4.1.31-24 

(2) #8-32 tapped 
holes for mounting 
cover 
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MOORE PRODUCTS CO . 

SPRING HOUSE. PA. 19477 

Printed 1n·u.s.A. 3IIO Superaedea 9/77 

PARTS LIST 
MODEL SERIES 74 

H/FR VALVE POSITIONERS 

MODELS 
740 
74N 
7450 
74SN 
7450-1 

HI- { 74G(M2) 
TEMP 74N(M2) 

• 74SG(M8) 
MODELS 74SN(MI) 

Drawing 

No.12372-335 

BIM 
12372-740S8 
12372•74NS8 
14811-74SOS10 
14811-74SNS10 
14811-3054 
14121•74GN8 
14121-74NN8 
14811·20SGN8 
14811·21SNN8 

Item 
No. 

*l 
•2 
•3a 
•Jb 
4 
5 
6a 
6b 

6c 

•1a 
•7b 
•aa 
*8b 
9 
10 
11 
12 
13 

*14a 
*14b 

15 
16a 
16b 
17a 
17b 
18 
19a 
19b 

•20a 
*20b 
•20c 
"20d 
•21 

Part No. 

6751-3 
6750-49 
12372-107 
12372-351 
12372-342 
12372-338 
3240 
12444-1 

12444-2 

2938-3 
2938-143 
2938-1 
2938-140 
12372-152 
12372-123 
4951-16 
12372-108 
12372-112 
12372-116 
14121-15 
12372-97 
12372-138 
14811-22 
12372-51 
14811-22 
12372-126 
12372-87 
14811-8 
12372-364 
14811-18 
14811-19 
14121-8 
12372-378 

Descriplim ~'d. 

Sealing Screw l 
Plunger Spring l 
Plunger l 
Plunger (''S'' Models except 74SG-l) l 
Nameplate i l 
Exhaust Baffle • l 
Pipe Plug ("N" Models ooly) 3 
0-30 PSI Gauge (Not Shown "G" Models 

ooly) : l 
0-160 PSI Gauge (Not Shown "G" Models 

ooly) 2 
"0" Ring 2 
"0'' Ring (Hi-Temp. Models only) · 2 
"O" Ring . 4 
"0" Ring (Hi-Temp. Models only) 4 
Housing · l 
Nut 2 
Grommet l 
Baffle l 
Housing l 
Diaphragm Ass'y l 
Diaphragm Ass'y (HI-Temp. Models only) 1 
Diaphra11m Ring 1 
Spacer 2 
Spacer (''S1' Models ooly) 2 
Spacer 2 
Spaca ("S" Models ooly) 2 
Beam l 
Diaphragm Ring . l 
Diaphragm Ring ("S" Models only) 1 
Diaphragm Ass'y 1 
Diaphragm Ass'y (''S" Model) , l 
Diaphragm Ass'y (Hi-Temp. "S" Model) 1 
Diaphragm Ass'y (Hi-Temp.) 1 
Cap 1 

Item 
No. 

22 
0 23 
0 24 
•25 
*26a 
*26b 

27 
*28 
•29 
•30 
*31a 
*31b 

32a 
32b 
33a 
3311 
33c 
33d 
33e 
33f 
34 
35 
37 
38 

CODE 

BOC 
BHG 
BTL 
CTG 
CTL 
WDA 
WTA 

Part No. 

12372-379 
12372-HB 
12372-1:ll 
12372-111 
12372-107 
12372-351 
12372-117 
10320-25 
12372-155 
10320-10 
2938-16 
2938-144 
12372-159 
14811-9 
12372-273 
12372-274 
12372-292 
12372-296 
12372-303 
12372-308 
12372-384 

12372-254 

Descriptioo 

Adjusting Screw 
Sealing Screw 

Req'd. 

Spring 1 
Plunger Spring l 
Plunger 1 
Plunger ("S" Models except 74SG-1) 1 
Pilot Seal 1 
Screw 1 
Cleaning Plunger 1 
Plunger Spring 1 
"O" Ring 1 
"O" Ring (Hi-Temp. Models only) 1 
Housing 1 
Housing ("S" Models only) l 

Zero Screw - 2 3/4 lg. } 1 
Zero Screw - 1 7 /8 lg. . 1 
Zero Screw - 3 3/4 lg. Accordmg to l 

Zero Screw - 12 13/16 lg. Stroke & Span 1 
Zero Screw - 5 lg. 1 
Zero Screw - 8 lg. 1 
Range Spring Seat 2 
Range Spring (As Specified on Order) l 
Spring Seat (When Req'd.) 1 
Suppression Spring (When Req'd.-as Spe
cified on Older) 

112-56 x 1/4 Lg. Rd. Hd. Screw 
116-32 x 1/2 Lg. Rd. Hd. Screw 
1110-32 x 7 /8 Lg. Rd. Hd. Screw 
1t 10-32 x 1/2 lg. Fi II. Hd. Screw 
1110-32 x 7/8 Lg. Hd. Screw 

2 
l 
6 
4 
2 
2 

12 
112 Lockwa• 
1110 Lockwasher 

• Reconvnended On. Hand Spare Parts, Alweye Specify Range, Serla_l No .. or Other Nemeplate Information When Ordering $pare Parts • 
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SERVICE INSTRUCTIONS 
MODEL 74 ui»oRE] H/FR (high frequency-response) 

VALVE POSITIONER AND MOTION TRANSMITTER 

TABLE OF CONTENTS 

DESCRIPTION CALIBRATION 
General Information 2 Valve Positioner 

Model Designation 2 Zero and Span 
Output Pressure Level 

PRINCIPLE OF OPERATION Motion Transmitter 

Valve Positioner 2 Zero and Span 

Motion Transmitter 3 
MAINTENANCE 

INSTALLATION General 
Valve Positioner 4 Disassembly 
Motion Transmitter 5 Assembly 
Range and Suppression Springs 5 

Range Spring Selection Chart 6 PARTS LIST 

MOORE PRODUCTS CO., Sprint House, Pa. 19477 
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DESCRIPTION 
GENERAL INFORMATION 

The Model 74 is a two stage, high frequency response 
valve positioner. It responds to instrument signal 
changes as small as 0.1% of full range. The dual-out
put boosters incorporated in the positioner make it 
ideally suited for double-acting cylinder operators. 
When one output is supplying air, the other is 
simultaneously exhausting air. This "push-pull" 
action provides large differential forces across an 
actuator to drive the va Ive to the desired position. 
When necessary, the positioner is capable of applying 
a full differential (supply pressure to atmosphere) 
across the actuator. 

The Model 74 is also used as a single-action posi
tioner for spring-type and cushion-load operators. 
In this case, only one of the positioner outputs is 
used. 

A Model 745 low gain positioner is used on small 
bore cylinders of limited volume (generally 4" I.D. 
and smaller). This positioner ensures stabilized 
control while maintaining a high frequency response. 

The Model 745 may also be used as a motion trans
mitter. It delivers a 3-15 psig output for input 
motion spans ranging from 1/4" to 48". For this 
application, a stabilizing restriction is added to the 
positioner piping. In cases where the stroke is 
greater than 12" and the transmission line is less 
than 50 feet, a volume chamber is added to the line 
to provide proper volume. 

The ambient temperature limits for the Model 74 are 
-40° to +180° F. Special units may be ordered for 
temperatures up to 400°F. 

FIGURE 1 Valve Pasitianer Schematic 

INSTRUMENT 
SIGNAL ~ 

RANGE SPRING 

RANGE 
ADJUSTMENT 

ZERO 
ADJUSTMENT 
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MODEL DESIGNATION 

74 S N 

Basic Model Number ________ T T 
S - Low Gain Positioner (Transmitter) _j 
Blank - Standard Positioner (Transmitter) 

N -Without Gauges ___________ ___, 

G - With (3) Gauges 

PRINCIPLE OF OPERATION 
VALVE POSITIONER 

The positioner operates on a force-balance principle. 
The forces are: Range spring tension and the 
pressure level of the instrument signal. The two 
forces oppose each other at the input diaphragm 
assembly. The positioner will move the valve until 
the tension of the range spring equals the force of 
the control instrument signal at the input diaphragm 
assembly. 

Figure 1 shows the positioner connected to a double
acting piston operator. Here a balanced condition 
exists with the valve at mid-position. When the in
strument s igna I pressure is increased, the resultant 
force on the input diaphragm assembly exceeds the 
tens ion on the range spring and the assembly moves 
up. The upward movement increases the clearance 
between the beam and detector nozzle, causing a 
decrease of pressure in the nozzle circuit. The de
creasing pressure unbalances the forces across the 
lower diaphragm of the pilot valve actuator rod 
assembly and causes the assembly to move down. The 
downward movement pushes the lower pilot plunger 

UPPER PILOT 
PLUNGER 

DETECTOR 
NOZZLE 

PILOT VALVE 
ACTUATOR ROD 
ASSEMBLY 

RESTRICTION 
(PUSHBUTTON) 

LOWER PILOT 
PLUNGER 

VALVE 2 
PRESSURE 



off its supply seat increasing the "Valve 2" pressure. 
At the some time the upper pilot plunger's exhaust 
seot, which is port of the pilot valve octu.otor rod 
assembly, moves away from the plunger. The "Valve 1" 
pressure thus decreases as the air is exhausted to 
atmosphere. 

The resultant pressure d ifferentio I ocros s the vo Ive 
actuator piston moves the piston downward and there
by increases the range spring tens ion. As a force
balance condition is approached, "Vo Ive 1" and " 
"Valve 2" pressures begin to equalize. At balance, 
the pilot valve actuator rod assembly hos moved 
bock to the neutral position where the pilot plungers 

FIGURE 2 Model 74 Motion Transmitter 

VALVE I PRESSURE: 
DIRECT ACTING 
OUTPUT 

EXHAUST 

INPUT 
DIAPHRAGM 
ASS'Y. 

RANGE SPRING 

FEEDBACK 
SIGNAL 

RANGE 

ADJUSTMENT-------------~~; 

SD74 

ore neither supplying air to, nor exhausting air from, 
the piston operator. 

A decrease of the instrument signal pressure reverses 
all of the foregoing actions and results in on upward 
movement of the actuator piston and valve stem. 

On spring-loaded and cushion-loaded operators, only 
one of the positioner outputs is used; the other is 
plugged, The Model 74 is then a single-acting 
positioner, working against the operator spring force 
or cushion load. The previous principle of operation 
describing the double-acting positioner applies also 
to the single-acting positioner. 

DETECTOR 
NOZZLE 

! 3-15 PSIG 
OUTPUT 
PRESSURE 

UPPER 
PILOT 
PLUNGER 

PILOT VALVE 
ACTUATOR ROD 
ASSEMBLY 

RESTRICTION 
(PUSHBUTTON) 

LOWER 
PILOT 
PLUNGER 

ZERO ADJUSTMENT 

MOTION TRANSMITTER (See Figure 2) 

The positioner when used as a motion transmitter 
works on the force-balance principle. The forces ore 
comprised of range spring tension and the feedback 
s igno I pressure opposing each other at the input 
diaphragm assembly. The transmitter will vary the 
output, which feeds bock through a restriction to 
the input diaphragm assembly. The resultant force 
balances the force exerted by the range spring 
tension at the input diaphragm assembly. 

Figure 2 shows the motion transmitter connected to 
an input motion I inkage arm. A downward movement 
of the linkage arm increases tension on the range 
spring. The resultant downward force exceeds the 
opposing force of the feedback signal on the input 
diaphragm assembly, causing the assembly to move 
down. This movement decreases the clearance be
tween the beam and detector nozzle and causes an 
increase of pressure in the nozzle circuit. The in• 
crease of pressure unbalances the forces across the 
lower diaphragm of the pilot valve actuator rod 
assembly and causes the assembly to move upward. 
This movement pushes the upper pilot plunger off 
its supply seat, increasing the output pressure. 

The output pressure is fed back through the stabiliz
ing restriction into the ·input diaphragm assembly. 
This pressure increases until it exerts a force on 
the input diaphragm assembly equal to that applied 
by the range spring tension. When in balance, the 
input diaphragm assembly has moved to a neutral 
position. The actuator rod assembly has closed the 
pi lot supply, thus maintaining the feedback pressure 
at the balance level. 

When the motion arm moves upward, spring tension 
decreases and the foregoing actions ore reversed. 
The actuator rod assembly wi II exhaust the output 
pressure until it reaches the balance level. 

For strokes greater than 12" where the transmitter 
output tubing is run only a short distance (generally 
less than 50' for 1 /4" O.D. tubing), a volume 
chamber should be installed in the line to provide 
stable operation. 

The "Valve 1" port is the only one used in the trans
mitter. The "Valve 2" port is plugged; therefore, the 
lower pi lot plunger hos no effect an the transmitter 
operation. 

4.1.31-28 
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SD7-4 

INSTALLATION 

VALVE POSITIONER 

Refer to Figure 7 for mounting 
dimensions and connections. On double-acting 
positioners, the "Valve 2" pressure must be applied 
to the actuator so as to extend the range spring and 
restore rebalance. On single-acting positioners, only 
one va Ive connection is used; the other must be 
plugged. When "Va Ive 2" connection is used, the 
pressure from the port must increase range spring 
tension, When "Valve 1" is used, the pressure must 
decrease range spring tens ion. 

The two basic mounting positions of the Model 74 
position are "normal", where the nameplate is on 
the bottom, and "inverted", where the nameplate is 
on the top. Valve design and the desired valve 
position when the instrument signal is maximum de
termine whether the Model 7 4 shou Id be mounted 
"norma I" or "inverted". 

The valve positioner must be rigidly mounted to 
the actuator. The motion take-off arm must be 
securely mounted. 

A regulated supply pressure to the positioner is 
not normally required. However, clean, oil and 
moisture free air should be used. An instrument 
air filter located in the supply line will reduce 
difficulties which might result from dirty air, 

High supply pressures wi II result in greater forces 
avai loble to stroke the actuator. The maximum 
supply pressure is 150 psig. Maximum overload pro
tection is 150 psig at any connection. 

In the following tables, Table #1 shows the various 
pos itioner-actuator combinations when using a double
acting cylinder operator. Table #2 shows the various 
positioner-actuator combinations when using single
acting spring-loaded or cushion-loaded actuators. 
In both the single-acting and double-acting combina• 
tions, a fai I-safe action is provided. 

TABLE #1 
Double - Acting Cylinder Operators 

Valve Design 

Valve Action 

Maximum Controller 
Output, Valve 

For Controller Air 
Failure, Valve 

Positioner 
Mounting 

Actuator 

Valve Action 

Maximum Controller Output,. 
Valve 

For Controller Air Failure, 
Valve 

For Positioner Supply Air 
Failure Valvo 

Mounting Position 

Port to be Connected to 
Actuator 

Port lo be Plugged 

+ ' + + w ~ 
Down Up 

to to 

Close Close 

Closes Opens 

Opens Closes 

Inverted Inverted 

TABLE #2 
Single-Acting Operotors 

t t + + 

L -=r-
Top Top 

Air Closes Air Opens 

Desired Valve Action 

Closes Opens Opens Closes 

Opens Closes Closes Opens 

Opens Opens Closes Closes 

Inverted Normal Inverted Normal 

Va Ive 2 Valve I Valve 2 Valve 1 

Valve 1 Valve 2 Valve 1 Valve 2 

4,1.31-29 

+ + + ' w ~ 
Down Up 

to to 

Close Close 

Opens Closes 

Closes Opens 

Normal Normal 

_t % 
Botiom Bottom 

Air Opens Air Closes 

Opens Closes Closes Opens 

Closes Opens Opens Closes 

Closes Closes Opens Opens 

Normal Inverted Normal Inverted 

Valve 2 Valve 1 Valve 2 Valve 1 

Valve 1 Valve 2 Valve 1 Valve 2 



MOTION TRANSMITTER 

The Model 74S, when used as a motion transmitter, 
should be securely mounted so that the input motion 
will extend the range spring. The range spring should 
be mounted directly in line with the input diaphragm 
assembly stem. 

The transmitter is not position sensitive and, therefore, 
may be mounted in any position that is suitable for 
proper connection to the input motion mechanism. 

The "Va Ive 1" port serves as the transmitter's out-
put and is teed back through a restriction (Part No. 
14411-7) into the ''Instrument" port to provide the 
feedback. The "Valve 2" port is plugged with a 1/4" 
NPT pipe plug. For input motions greater than 12", 
where the transmission line is less than 50', a volume 
chamber (Part No. 4615) is placed in the output line 

, to provide stable operation. 

The input motion mechanism must have the power to 
develop a tensile force on the range spring for 
proper operation. A force of approximately 13 lbs. 
is necessary to reach 15 psig output from the 
transmitter. 

A clean, oil and moisture free air supply should be 
used. The transmitter supply should be regulated 
at 20 psig. 

RANGE AND SUPPRESSION SPRINGS 

Figure 3 shows a correctly assembled range spring 
assembly. 

The range spring assembly consists of a range spring, 

TAKE-OFF ARM 

zero adjusting screw and two range spring seats. To 
assemble, set one spring seat knurled edge down, on 
the range spring. Start the spring through the hole in 
the spring seat and turn three revolutions counterclock
wise. Set the second seat, knurled edge up, on the 
spring and turn two revolutions counterclockwise unti I 
the cuts on the spring seats align. There should now 
be one coi I between the spring seats. 

Attach the range spring hook to the input diaphragm 
assembly stem. The zero adjusting screw can now be 
installed through the take-off arm and turned into the 
range spring seats. After zero and span adjustments 
are made, turn the upper spring seat clockwise to lock 
the zero screw (see CALIBRATION, ZERO and SPAN). 
The cut on the upper spring seat will be approximately 
3/4" away from the cut on the lower spring seat when 
locked. 

IMPORTANT 

If the positioner is mounted where severe 
vibration may be encountered, a customer 
provided 1/4,:..20 locknut should be installed 
on the zero screw and tightened down to the 
upper spring seat (see Figure 3). 

For split ranging and for ranges that start at a 
pressure greater than 3 psig, a suppression spring 
and seat may be required to suppress the range of 
the valve positioner. These parts are installed be
fore the range spring is attached to the positioner 
(see Figure 4). 

Stock range and suppression springs are available 
for valve strokes up to 48". Refer to the selection 
chart for springs and mounting accessories. For 
strokes not listed on the chart, consult the factory 
for parts. 

SUPPRESSION 
SPRING 
SEAT 

RANGE SPRING 

UPPER SPRING 
SEAT 

CUTS 

FIGURE 3 
Range Spring Assembly 

LOWER SPRING 
SEAT 

RANGE SPRING 
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Suppress ion Spring 

INPUT 
DIAPHRAGM 
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Range Spring Selection Chart 

NUMBERS (#14995- } ARE FOR RANGE SPRING 
ASSEMBLIES. 

Assemblies contain Range Spring, Seat and 
Zero Screw. 

Range of Nominal Instrument Pressure Range PSIG 
Strokes 
(Inches) 3-15 3-9 

Part No. 14995-101 14995-114 
1/4-1-1/2 

Color Code Black Black-Red 

Part No. -102 -115 
1-1/2-2-3/4 

Color Code White White-Red 

Part No. -103 -116 
2-3/4-4 

Color Code Blue Blue-Red. 

Part No. -119 
4-6 

Color Code Brown 

Part No. -117 -128 
6-9 

Color Code Green Brown-Red 

Part No. -120 -129 
9-12 

Color Code Red Yellow-Red 

Part No. -118 
12-19 

Color Code Orange 

Part No. -121 
48 

Color Code --

To obtain suppressed ranges such as 9-15 PSIG, 7-11 PSIG, 
a suppression spring assembly (spring a,,d seat) must be 
added. The suppression spring only affects the zero level 
by the fixed amount shown and has no effect on stroke or 
span. 

Suppression: on PSIG 
Spring Color 

Part II 

2.5 
Black 

12517-201 

6 
Orange 

12517-202 

4.1.31-31 

3-27 

14995-104 

Black-Yellow 

-105 

White-Yellow 

-106 

Blue-Yellow 

-126 

Green-Yellow 

-127 

Green-Red 

11 
Red 

12517-204 

0-30 

14995-107 

Black-Orange 

-108 

White-Orange 

-109 

Blue-Orange 

12 
Green 

12517-205 

0-15 

14995-110 

Black-Green 

-111 

White-Green 

-112 

Blue-Green 

14 
White 

12517-206 



CALIBRATION 

VALVE POSITIONER (See Figures 1 and 3) 

The Model 74 Valve Positioner has three calibration 
adjustments: zero, span and output pressure level. 

All adjustments should be made with the positioner 

properly mounted on the control valve for which it 
is intended. 

Zero and Span 

1. Apply the full actuator operating pressure to the 
pos itioner supply. 

2. Set the instrument input signal at its minimum 
span pressure (3 psig for a 3 to 15 psig range). 

3. Loosen the range spring seats and turn the zero 
adjusting screw until the valve stem just bdgins 
to move. 

4. Set the instrument input signal at its maximum 
span pressure (15 psig for a 3 to 15 psig range,), 

5. The valve should be at its maximum stroke position. 
If not, turn both seats at the same time to reduce 
or increase the number of active coi Is of the 
spring. The seats should be turned until the valve 
just begins to move from its maximum stroke 
position. Then continue turning an additional one

half as many revolutions as originally turned. 

6. Recheck and adjust the zero. 
7. Repeat steps 2 through 6 unti I the desired stroke 

is attained. 
8. Lock the zero screw by holding the bottom seat 

and turning the top seat clockwise approximately 

3/4". 
NOTE: 

Stroke range is continuously adjustable 
within limits. See the selection chart 
for additional stroke ranges and their 
mounting accessories. 

Output Pressure Level 

The output pressure level adjustment (balance adjust
ment) permits the pressure in the actuator chambers 
to be varied as desired. The optimum actuator pressure 
level setting for equal speed of operation in both 
directions is approximately 75% of supply pressure. 
This setting is accomplished as follows. 

1. Make certain there is no process force on the 
valve .. (The valve should be removed or isolated 
from the process.) 

2. On positioners without gauges, connect gauges in 
the "Valve 1" and "Valve 2" lines. 

3. Apply the fu 11 actuator operating pressure to the 

pos itioner supply. 
4. Set the instrument input signal to midscale (9 psi 

for 3 to 15 psig range). Allow the actuator pressures 

to stabilize. 
5. Observing the pressures on the gauges, turn the 

output level adjustment screw lo obtain a reading 

approximately 75% of supply pressure. 

S074 

of the gauge readings should not be expected since 
the area on one side of the piston may be less, due 
to the piston stem, thus requiring a slightly higher 
pressure to balance the opposing force. 

On single acting circuits where one of the valve ports 

is to be plugged, the output pressure level adjustment 
screw should be turned in two turns clockwise from 

any balanced operating position in which the output 

pressures are equal to each other. This places the 
unused pi lot plunger out of operation. 

MOTION TRANSMITTER (See Figure 2) 

The Model 74S Motion Transmitter has two calibration 
adjustments, zero and .span. The output pressure 
level adjustment is not used and is turned in to its 
limit. 

Zero and Span 

1. With the transmitter mounted in its intended 
operating position, connect the output ("Valve 1" 
port) to an accurate test gauge or a mercury 
column. The "Valve 2" port is plugged. 

2. Apply a 20 psig regulated pressure to the supply 
port. 

3. Set the input motion linkage arm to the position 
where minimum tension is exerted on the range 
spring. 

4. Loosen the spring seats and turn the zero adjust
ing screw until the output is 3 psig. 

5. Set the input motion linkage arm to its maximum 
tension position. 

6. The output should be 15 psig. If not, turn both 
spring seats at the same time to reduce or in
crease the number of active coi Is of the spring. 
The seats should be turned until the output 
pressure is 15 ps ig. Then continue turning an 
add itiona I one-half as many revolutions as 
original.ly turned. 

7. Re-zero the unit. 
8. Repeat steps 3 through 7 unti I the transmitter 

is calibrated. 
9. Lock the zero screw by holding the bottom seat 

and turning the top seat clockwise approximately 
3/4". 

MAINTENANCE 

GENERAL 

As with all pneumatic instruments, a clean, oil and 

moisture free air supply will minimize the maintenance 
problems. An air filter, such as the Moore Model 2306, 
should be installed in the supply air line. This filter 
should be blown down frequently, and the filter 
element inspected and replaced when necessary. 

A spring return pushbutton restriction cleaner has 

been built into the body of the valve positioner, 
Pushing this button periodically clears the restriction 
and will eliminate problems caused by build-up on 

When making this adjustment, sufficient time should be the restriction. Pushing the button will not interrupt 

allowed for the pressure to stabilize. Exoct matching operation of the volve. 
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A bui Id-up of dirt on the pi lot plungers or their seats 
may cause erratic operation. To clean these, turn off 
the supply and, rempve the sealing screws and drop the 
plungers out. A pipe cleaner and solvent can be used to 
clean the plunger seats. 

There are several parts that differ between the Models 
74 and 74S. These parts cannot readily be marked, and 
pose identification problems. Figure 8 shows a side by 
side comparison of the variable parts. 

DISASSEMBLY 

If it is necessary to disassemble the positioner, refer 
to the ports list and proceed as follows: 

1. Remove the pi lot plunger sea ling screws, plunger 
springs and plungers. · 

2. Remove the six body screws and separate the upper 
and lower housings. 

3. Pu II the baffle and grommet off of the input 
diaphragm assembly stem. 

4. Remove the two small screws holding the beam to 
the output diaphragm assembly. Be careful not to 
lose the spacers and washers. 

5. Remove the nut holding the beam on the input 
diaphragm assembly and remove the beam. 

6. Remove the two screws holding the input 
diaphragm assembly housing to the upper housing. 

7. Separate the diaphragms of the input diaphragm 
assembly from the input and upper housings. 

8. Remove the input housing and s I ide the input 
diaphragm assembly out of the upper housing. 

9. Remove the four screws holding the output 

diaphragm assembly to the upper housing. 

10. 

11. 

12. 

Caution 

There is a blind capillary restric
tion that cannot be seen unti I the 
output diaphragm assembly is re
moved from the upper housing. 
This small restriction tube is easily 
damaged if undue prying or force 
is used to separate the output 
diaphragm assembly from the upper 
housing. See Figure 5 and Step 10 
for removal instructions 

Insert a screwdriver between the upper housing 
and the output diaphragm assembly at the locations 
shown by the arrows in Figure 5. Twist the screw
driver in the direction indicated by the arrows. 
Twist only enough to just move the output diaph
ragm assembly. Do not pry! 
Once the output diaphragm assembly is loosened 
from the upper housing, pull it straight out of the 
upper housing. A slight wiggling motion may be 
required. 
Sometimes the clamping plate wi II separate from 
output diaphragm assembly before this assembly 

not, separate the clamping plate after the output 
diaphragm assembly has been removed from the 
upper housing. 

13. Clean and inspect a II parts for wear or damage and 
replace if necessary. 

Capillary Lacation 

r---- ----i 
I ,') ' 

Jo '----' o · 

~~6 ~·~~ 
[~~~~®I@)! i 

~--_2_~~-- ~£ 
FIGURE S Upper Housing & Output Diaphragm 

ASSEMBLY 
To assemble, reverse the disassembly procedure and 
take into account the following: 

1. Care must be exercised when installing the output 
diaphragm assembly. The tiny capillary tube must 
be carfully guided into the small hole in the upper 
housing. Be sure the capillary is engaged in the 
hole before installing and tightening the clamping 
plate. 

2. When assembling the diaphragm spacer to the input 
diaphragm assembly, align the small hole in the 
lower diaphragm (beam side of the assembly). The 
small hole in the upper diaphragm (range spring side 
of the assembly) does not line up with a hole. 

3. Slide the input diaphragm assembly into the upper 
housing so that the sma II hole in the lower diaph
ragm and spacer line up with the small hole in the 
upper housing. 

4. Install the beam after the input and output diaph-

5. 

ragm assemblies have been installed and securely 
tightened. Thick and thin spacers for Models 74N 
and 74G must be installed as noted in Figure 6. 
Spacers for Models 74SN and 74SG are of equal 
thickness. Torque the two screws that hold the beam to 
the Output Diaphragm Assembly to 2.0 - 2.5 in. lbs. 
Set the height of the beam, per Figure 6, before locking 
the small jam nuts on the input diaphragm assembly. 

A complete calibration is required after assembly. 
This includes zero, span and output pressure level 
adjustments. 

3/32" 

[_ ___ ~===, 
r= 

FIGURE 6 
Output Diaphragm Ass'y 

Diaphragm & Beam Ass'y 74SN & 74SG 

is separated from the upper housing. If it does ... 
4.1.31-33 



6 P.S.I. INSTR. 12 P.S.I. INSTR. 
PRESS.SPAN PRESS.SPAN 

STROKE "C"DIM. STROKE "C"DIM. 

1/4 - 1-1/2 1-1/2 1/4 - 1-1/2 1-5/16 

1-5/8 · 2-3/4 2-9/32 1-5/8 - 2-3/4 2-7/32 

2-7/8 - 4 3-9/32 2-7/8 · 4 3-7/32 

4-1/8 • 6-1/2 4-1/8 · 6-1/2 4-1/2 

6-1/8 • 9 5-31/32 6-5/8 · 9 5-3/4 

9-1/8 · 12 7-23/32 9-1/8 - 12-3/4 8-9/16 

12-1/8 • 19 12-1/32 

"C" DIMENSION FOR SPECIAL STROKES 
(19" OR LONGER) WITH 3 TO 15 P.S.I. 
INSTRUMENT PRESSURE RANGE = .68 X STROKE 

EXAMPLE: 19" STROKE, C = .68 x 19 = 12.92" 

NOTES: 
ALL CONNECTIONS 114 NPT WITH EXCEPTION 
OF 118 NPT GAUGE CONNECTIONS. INCREASE IN 
INSTRUMENT AIR CAUSES INCREASE IN 
PRESSURE AT "VALVE 2" CONNECTION. 
'"VALVE 2'" PRESSURE MUST BE APPLIED TO 
ACTUATOR SO "-S TO EXTEND R"-NGE SPRING 
AND RESTORE BALANCE. 

EXHAUST VENT 
(MUST BE OPEN TO 
ATMOSPHERE AT 
"-LL TIMES.) 

FIGURE 7 Installation Dimensions 

15 P.S.I. INSTR. 
PRESS.SPAN 

STROKE 

1-1/4 • 1-1/2 

1-5/8 · 2-3/4 

2-7/8 - 4 

"C"DIM. 

1-9/32 

2-7/32 

3-5/32 

TAKE-OFF "-RM 

C + 118 
-0 

J 

SUPPRESSION SPRING 
(WHEN FURNISHED) 

4.1.31-34 
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24 P.S.I. INSTR. 30 P.S.I. INSTR. 
PRESS. SPAN PRESS. SPAN 

STROKE "C"DIM. STROKE 

1/4 ·1-1/2 1-17/32 1/4 · 1-1/2 

1-5/8 · 2-3/4 2-9/32 1-5/8 · 2-3/4 

2-7/8 • 4 3-1/4 2-7/8 • 4 

6-1/8 · 9 7-1/2 

9-1/8 · 12 9-5/8 

12-1/8 · 19 

1-11116 

25132 

2-1116 

REAR VIEW 

VALVE STEM MOTION 
TAKE-OFF ARM 

ZERO ADJUSTMENT (17/64 DIA. 
HOLE REO'D IN TAKE OFF ARM) 

STROKE "-DJUSTMENT 

"C"DIM. 

1-19/32 

2-9/32 

3-5/32 

718 

• 



• 

., 

• 

• 

S074 

MODEL.74S 

DIAPHRAGM 
ASSEMBLY..____ 

HOUSING 14811-,-9 ,,,,.--

PLUNGER 12372-351-

PLUNGERS 

SPACERS 

- The plungers differ in shape as can be seen in the illustration. 

- There are four spacers in each positioner. 

MODEL 74 

ra-PLUNGER 12372-107 

" 

SPACER 
12372-138 

DIAPHRAGM 
- ASSEMBLY 

HOUSING 12372-159 

- PLUNGER 12372-107 

Model 74 - The two lower spacers have a th;ckness of .072". The two upper spacers have a thickness 
--- of .031 ". 

Model 74S - Al I four spacers have a thickness of .067". 

DIAPHRAGM 
RING - The diaphragm rings can be identified by the presence or absence of the positioner nozzle. Model 74S has 

the diaphragm ring with the nozzle; Model 74 does not. 

DIAPHRAGM 
ASSEMBLY - The diaphragm assemblies are more difficult to identify. The only visual recognition is the presence or ab-

HOUSING 

sence of a small hole drilled throug, the metal, diaphragm spacer. The cutaway view for Model 745 locates 
this hole. Model 745 has the diaphragm spacer with the hole; Modal 74 does not. 

- The housings can be identified by the presence or absence of the positioner nozzle. Model 74 has the 
housing with the nozzle; Model 74S does not. · 

FIGURE 8 Parts Comparison Models 74 & 74S 
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The Series 400 Electro-Pneumatic Relays are devices which convert a d-c 
current signal into a proportional air prt: · oq' ire signal. 

The 443 is designed to be used where load volume is small, as m gauges, 
bellows, receivers, etc. 

The 445 unit (443 with pneumatic booster) is used where load volume re-
quirements are high. 

Both instruments are designed for use in explosive atmospheres and may be 
calibrated for either direct or reverse operation. 
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SPECIFICATIONS 

Input Ranges 

Input Current 
1-5 ma de 
4-20 ma de 
10-50 ma de 
0-10 vdc 

0-8 vdc 

Output Range 
3 to 15 psig standard 
3 to 2.7 psig available 
6 to 30 psig available 

Calibration Accuracy 

Input Resistance 
2,100 ohms 
135 ohms 
26 ohms 
1000 ohms (10 ma span) 
800 ohms (10 ma span) 

± 1/27o of span (limited by linearity) for a 3 to 15 psig range. 
±l-l/2.7o for a 3-27 or 6-30 psig range. 
±0, 25% for 3-15 psig range {Special order accuracy} 

Repeatability 
0 .1 % for 443. 
0 .1 % for 445. 

Maximum Overload 

100 psig causes no damage to instrument. 

Pressure Supply 

20 psig for 3 to 15 psig instruments. 
35 psig for 6-30 psig instruments. 
32 psig for 3-27 psig instruments. 

Air Consumption 
6 scfh (average) for 443. 
20 scfh (steady state) for 445. 

Ambient Temperature Range 

-40°F to 160°F. Ambient temperature variations of 75°F cause a 
change in output of less than 1 7o of span and l 7o of zero. 

Sensitivity 
0. 1%. 

4.1.31-38 
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Supply Variation 
1% for 20% supply pressure change (18-22 psi). 

Minimum load Volume 

1. 5 cubic-inches for (443). 

Maximum Air Flow 
10 scfh for exhaust, 8 scfh for s.upply (443). 

8 scfm for supply and exhaust (445). 

Transient Response 

l. 8 seconds for a 445 .:iriving a 144 square-inch valve top@ 1-1 /2 

inch stroke for 981o completion of stroke. 

Frequency Response Data 

Available on request. 

FM and CSA Approvals 

Factory Mutual approved for Class I, Div. 1, Group C & D and 

Class II, Div. 1, Groups E, F, & G Hazardous Locations. 

CSA and Factory Mutual approved(Models 443/445-B(l, 2, 3) and 

443/ 445-Bl -A only) as intrinsically safe for Class I, Div. 1, 

Groups B, C and D if connected to Taylor Instrument Company 

Model 124S1134 Mulitple Barrier and installed per Robertshaw 

interconnection drawing 907 -600-543. 

MODEL NUMBER COOING 

MODEL NUMBER 

MODEL NO. 

443 
445 

443 - B -A 
T TABLE 3 · OPTIONAL SELECTIONS 

TABLE 2 - OUTPUT PRESSURE 

TABLE 1 - INPUT CURRENT 

E-P RELAY MODEL NUMBER & PRICING 
TABLE A 
DESCRIPTION 

E-P Relay, delivers 0.135 SCFM air 
E-P Relay, delivers 8.0 SCFM air 

NOTE: Place dash(.) between Table A and Table 1 

4.1.31-39 



TABLE 1 - INPUT CURRENT OR VOLTAGE 
DESIG NA TIDN DESCRIPTION 

A Current Input 1-5 ma de input resistance, 2100 ohms 
B Current Input 4-20 ma de input resistance, 135 ohms 
C Current Input 10-50 ma de input resistance, 26 ohms 
E Voltage Input 8 vdc span, temperature compensated ( R=800 ohms, 1=10 ma) 

(See Product Specifications for suppression limits) 
F Voltate Input 10 vdc span, temperature compensated (R=l, 000 ohms, !=10 ma) 

(See Product Specifications for suppression limits) 

TABLE 2 - OUTPUT PRESSURE 
DESIGNATION DESCRIPTION 

1 3 to 15 psig output (20 psi air supply) 

2 3 to 27 psig output (35 psi air supply) 

3 6 to 30 psig output (35 psi air supply) 

TABLE J - OPTIONAL SELECTIONS 
DESIGNATION DESCRIPTION 

A High Accuracy, ±0.25% linearity available on designations A, Band C Table 1 and limitud 
1Jnly to Designation 1 of Table 2. With certified 5 point calibration data sheet. 

NEW PART NO. 

435-950-097 

Model 443 For Smaller 
Load Requirements 

Figure 1 

ACCESSORY ITEMS 
DESCRIPTION 

U-bolt for mounting on 2" pipe 

4.1.31-40 

Model 445 With Integral 
Pneumatic Booster For High 

Load Requirements 

Figure 2 
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PRINCIPLE OF OPERATION 

Electro Pneumatic Relay (443) 

Direct Action (Increasing input current increases output air pressure). 
For direct action, the input wires are connected so that the beam will move 
towards the nozzle on increasing input current. As the beam approaches the 
nozzle, it closes off the nozzle and allows less air to "bleed" through. As a 
result, the output pressure increases. The beam will move until the force 
produced by input current is equalized or rebalanced by the force produced by 
air pressure acting through the nozzle area, against the beam. 

Reverse Action (Increasing input current decreases output air pressure). 
For reverse action the input wires are connected so that the beam will move 
away from the nozzle on increasing input current. As the beam moves away 
from the nozzle it allows more air to 11bleed11 through the nozzle. As a result the 
the output air pressure decreases. The beam will continue to move until 
forces are balanced as described above. 

Pneumatic Booster (on 445) 

The output from the nozzle circuit (of the 443) is fed directly into the input 
chamber of the l : 1 (pressure ratio) force balance volume booster (see Figure 
3). On increasing pressure the stack moves downward, pushing the poppet 
valve off the supply seat, allowing air to flow until the output pressure matches 
the input pressure. When the output pressure matches the input pressure the 
poppet valve is seated, the supply pressure is blocked off and the output 
pressure remains at its new value. When the input pressure decreases, the 
stack moves upward, opening the exhaust seat and allowing air to flow out 
until the output pressure matches the input pressure. When the output pres -
sure again matches the input pressure the poppet valve is seated, thus the 
exhaust port is blocked off and the output pressure remains at its new value. 

MAINETIC SHUNT 
Sl'AN ADIUITMENT 

INPUT SIINAL ._ _____ .J 

NOZZLE---, 
SUl'PLY All -- • ,1 OUTPUT AIR 

If /MODEL 443 

r- ---------7 

Z£RO 

COIL 

IUM 

I MV"C:::::~~~ I I I DIAPHUIM 
I ~~.1....-1 '-=""'--U I AIIIMILY 

~otuME I . . :% I 
aoosn1 ----i I OUTPUT All 
(USED ONLY ON ·, - I MODEL 441 
MODEL 441) LLLt.l..l.r.LL<~~-1/ • 

I l/h'"1'17'.'7Tl"TTl-rr1'7TI' //I. POl'PET VALVE 
I . I 
L ____________ _j 

Figure 3 - Principle of Operation 
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Wrench Lu11 

2: Mta. Hcdu - ",/16 Dia. 

--+--+--'-- I I l/ J 6 
13/lt, 

NOTE - AVAILABLE WITH 
''U" BOLT SET 

43ti-980-097 

443 GENERAL DIMENSIONS 
Figure 4 

~•ad.-oom 
+z to Remove 

_J~•r 
0/1 

4i Dia.-

I 

2: M11. Holu • S/16 Dia. 

NOTE · AVAILABLE WITH 
"U'' BOLT SET 

4315-lillJ0-097 

445 GENERAL DIMENSIONS 
Figure 5 
4: 1.31,-42 
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INSTALLATION 

The Series 400 Electro Pnewnatic Relay is designed to be mounted on any 
vertical surface in any convenient position. Figures 4 and 5 show general 
dimensions for the 443 and 445. 

NOTE: A wire busbar (Part Number 498-601-022) is installed between the 
+ and - terminals for shipping purposes, and must be removed prior 

to relay installation. 

Outdoor Installation 
For outdoor installations, consideration must be given to protecting the 
interior of the housing from contamination by moisture. It is therefore 
recommended that the instrument be mounted with the air breather (Item 19, 
Figure 9) in the underneath position. This affords maximwn weather pro

tection. 

Indoor Installation 
For indoor installations the unit can be mounted in any position. If it is 
mounted in any posit ion other than that prescribed for outdoor installations, 
it will be necessary to make a slight adjustment to the Zero in order to bring 
the unit into calibration. 

Mounting 
Flat Surface. The instrument is provided with two 5 / 16 inch holes in the 
mounting pad on 3-1/2 inch centers. 

Pipe or Angle Iron. A special U clamping bolt (Part No. 435-950-097) may be 
ordered to facilitate mounting the instrument to a 2 inch pipE' or angle iron 
member when a suitable flat surface is not available. 

Electrical Connections (see Figure 6) 

NOTE 

Capacitor Cl is used on Models 443/445-A()-() only. 

The electrical terminal strip is made accessible when the instrument cover 
has been removed. A 1 /2 inch NPT female port is supplied for conduit 
connection. 
Connect input lines as follows: 

Direct actio"l - Connect (+) input to (+) (red wire) terminal. 
Connect(-) input to(-) (black wire) terminal. 
Connect Capacitor Cl as shown in Figure 6 for Direct Action. 

Reverse action - Connect (+) input to (-) (black wire) terminal. 
Connect (-) input to (+) (red wire) terminal. 
Connect Capacitor Cl as shown in Figure 6 for Reverse Action. 

NOTE: This instrument is a series connected instrument. It will not 
function correctly if any current device is connected in parallel 
with the input connections . 
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Air Connections 

Two 1 /4 inch NPT female ports are supplied for Output air and Supply air. 

The In port is for the supply air connection; the Out port is for the output 

air connection. 

Note C 1 Connection Polarity Note Cl Connection Polarity 

To Black 
Coil Lead 

Cl To Red 
Coil Lead 

+ 

To Black 
Coil Lead 

Cl To Red 

Coil Lead. 

+ 

INPUT 

DIRECT ACTION 

INPUT 

REVERSE ACTION 

NOTES: 1. Red dot on capacitor Cl identifies (+) lead, Capacitor is 
used on 1-5 made units only. 

2, Combined resistance of wires from Controller not to exceed 
400 ohms (~ -5 MADC)_ or 500 ohms (~ -20 MADC)_. 

Figure 6 - External Wiring 

CALIBRATION 

A low pressure air supply (20 psig ) is required for instrument supply pres

sure. A manometer or accurate (±1 /27/o) pressure gauge should be used to 

check the output air pressure. 

A typical current supply is shown below: 

500.o.. 

.:15 V -

3000.n. 

0-20 
or 

0-5 made+ 1 /2"/o Accuracy 
+ 

To Input 
Terminals 

NOTE: Before attempting to calibrate the instrument, Nozzle and Flapper 

Alignment should be checked by pressing the beam against the 
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n_ozzle to see that the output pressure will rise to within 2 psig of 
supply pressure. If the pressure does not rise to within 2 psig of 
supply pressure consult the section - Ball Flapper and Nozzle Align
ment - outlined under "Maintenance". 

DI rect Action 

1. Connect positive ( +) input to input terminal marked +. Connect negative 
(-) input to input terminal marked -. On 1-5 made units, connect capacitor 
C 1 as shown in Figure 6 for Direct Action. 

2. Apply 1. 0 or 4. 0 milliamperes input current as applicable. 
3. Adjust the Fine Zero Adjust Screw (Figure 7) unitl output air pressure is 

3. 0 psig. Clockwise rotation causes output pressure to decrease. If the 
Fine Zero Adjust Screw does not provide sufficient adjustment, loosen the 
Coarse Zero Adjust Screw (Figure 7) and increase the tension of the spring 
and retighten screw. Rezero with the Fine Zero Adjust Screw. 

4. Apply 5. 0 or 20. 0 milliamperes input current as applicable. 

5. Output air should increase to 15. 0 psig. If it does not, adjust range as follows: 
Loosen locking screw (Figure 8) and turn adjusting screw (Figure 8) 
until 15. 0 psig is obtained. Retighten locking screws. 

NOTE: The output span increases as the magnetic shunt ring is moved 
away from the magnet. 

6. If the range was adjusted in step 5, it will be necessary to repeat 
steps 1 through 5 until the calibration is within limits, as the adjust
ment of range has a slight effect on the minimum output pressure. 

Rewerse Action 

1. Connect positive ( +) input to input terminal marked -. Connect negative 
( -) input to input terminal marked +. Connect capacitor Cl per Fig. 6. 

2. Apply 1. 0 or 4. 0 milliamperes input current as applicable. 
3. Adjust Zero (Figure 7) until output air pressure is l 5. 0 psig. Clock

wise rotation causes output pressure to decrease. If the Zero Adjust 
Screw does not provide sufficient adjustment, loosen the Coari!le Zero 
Adjust Screw (Figure 7) and increase the tension of the spring
Retighten screw. Rezero with the Zero Adjust Screw. 

4. Apply 5. 0 or 20. 0 milliamperes input current as applicable. 
5. Output air should decrease to 3. 0 psig. If it does not, adjust range as follows: 

Loosen locking screws(Figure 8) and turn adjusting screw (Figure 8) 
until 3. 0 psig is obtained. Retighten locking screws. 

NOTE: The output span increases as the magnetic shunt ring is moved 
away from the magnet. 

6. If the range was adjusted in step 5, it will 1::e necessary to repeat 
steps 1 through 5 until calibration is wit!-iin limits, as the adjustment 
of range has a slight effect on the maximum output pressure . 
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MAINTENANCE 

Nozzle, Restrictor, and Flame Arreston (see Figure 9) 

In applications where the instrument air supply is dirty and a high moisture 
content exists, an occasional cleaning in alcohol, gasoline, or boiling 

caustic soda will insure superior instrument performance. After cleaning, 
it is recommended that the filter element (item 53) is changed. 

Ball Flapper (see Figure 9) 

If the ban flapper on the beam assembly (Item 33) should accumulate any 
foreign matter, it can be removed with a light brushing of alcohol or gasoline. 

BALL FLAPPER AND NOZZLE ALIGNMENT 

Loosen four screws (Item 57) which hold the magnet assembly (Item 46) to 
the case {Item 18). 

Reposition the magnet and beam assenbly on the case so that the flat on the 
ball flapper is directly over the nozzle (Item 26). 

Manually depress beam against nozzle to align the flat area on the ball 
flapper with the flat edge on tne nozzle. 

COARSE ZERO ADJUST SCREW 

Figure 7 - Zero Adjustment 
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Figure 8 - Fine Span Adjustment 
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Index 
No. 

Figure 9 

Part 
Number 

Code: 

Qty Used 
Description Regd. On 

ELECTRO-PNEUMATIC RELAY ASSEMBLY 

When a part is common to all models, no code 

letter is entered in the Usage Code column. 
When a part does not apply to all models, the 
appropriate code letter as indicated below 
opposite the main assembly and model number 
of each ELECTRO-PNEUMATIC RELAY 
ASSEMBLY is placed opposite the item in 
the Parts List. 

ELECTRO-PNEUMATIC RELAY 1 A 
ASSEMBLY, Model 443-Al or 
Model 443-Al -A 
ELECTRO-PNEUMATIC RELAY 1 B 
ASSEMBLY, Model 445-Al or 
Model 445-Al-A 
ELECTRO-PNEUMATIC RELAY 1 C 
ASSEMBLY, Model 443-Cl or 
Model 443-Cl -A 
ELECTRO-PNEUMATIC RELAY 1 D 
ASSEMBLY, Model 445-Cl or 
Model 445 -C 1 -A 
ELECTRO-PNEUMATIC RELAY 1 E 
ASSEMBLY, Model 443-Bl or 
Model 443 -Bl -A 
ELECTRO-PNEUMATIC RELAY 1 F 
ASSEMBLY Model 445-Bl or 
Model 445 -Bl -A 
ELECTRO-PNEUMATIC RELAY 1 G 
ASSEMBLY, Model 443 -AZ or 
Model 443 -AZ -A 
ELECTRO-PNEUMATIC RELAY 1 H 
ASSEMBLY, Model 443-BZ or 
Model 443 -BZ-A 
ELECTRO-PNEUMATIC RELAY 1 J 

ASSEMBLY, Model 443 -CZ or 
Model 443 -CZ -A 
ELECTRO-PNEUMATIC RELAY 1 K 
ASSEMBLY, Model 445-AZ or 
Model 445 -AZ -A 
ELECTRO-PNEUMATIC RELAY 1 L 
ASSEMBLY, Model 445-BZ or 
Model 445 - BZ -A 
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Index Part Qty. Used 
No. Number D~scriEtion Regd. On • ELECTRO-PNEUMATIC RELAY 1 M , __ _,, 

ASSEMBLY, Model 445 -C2 or 
Model 445-C2 -A 
ELECTRO-PNEUMATIC RELAY 1 N 
ASSEMBLY, Model 443-A3 or 
Model 443-A3-A 
ELECTRO-PNEUMATIC RELAY 1 0 
ASSEMBLY, Model 443-B3 or 
Model 443-B3-A 
ELECTRO-PNEUMATIC RELAY 1 p 

ASSEMBLY, Model 443-C3 or 
Model 443-C3-A 
ELECTRO-PNEUMATIC RELAY 1 Q 
ASSEMBLY, Model 445 -A3 or 
Model 445-A3-A 
ELECTRO-PNEUMATIC RELAY 1 R 
ASSEMBLY, Model 445-B3 or 
Model 445-B3-A 
ELECTRO-PNEUMATIC RELAY 1 s 
ASSEMBLY, Model 445-C3 or 
Model 445-C3-A 
ELECTRO-PNEUMATIC RELAY 1 T 
ASSEMBLY, Model 443-El or 
Model 443 -El -A 
ELECTRO-PNEUMATIC RELAY 1 u ._/. 
ASSEMBLY, Model 445 -El or 
Model 445-El -A 
ELECTRO-PNEUMATIC RELAY 1 V 
ASSEMBLY, Model 443-E2 or 
Model 443-E2-A 
ELECTRO-PNEUMATIC RELAY 1 w 
ASSEMBLY, Model 445-E2 or 
Model 445-E2-A 
ELECTRO-PNEUMATIC RELAY 1 X 
ASSEMBLY, Model 443-E3 or 
Model 443-E3-A 
ELECTRO-PNEUMATIC RELAY 1 y 

ASSEMBLY, Model 445-E3 or 
Model 445 -E3-A 
ELECTRO-PNEUMATIC RELAY 1 z 
ASSEMBLY, Model 443-Fl or 
Model 443-Fl -A 
ELECTRO-PNEUMATIC RELAY 1 AA 
ASSEMBLY, Model 445-Fl or 
Model 445-Fl -A 
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Index Part Qty. Used 

No. Number Descri:etion Regd. On 

ELECTRO-PNEUMATIC RELAY 1 BB 
ASSEMBLY, Model 443-F2 or 
443-F2-A 
ELECTRO-PNEUMATIC RELAY 1 cc 
ASSEMBLY, Model 445-F2 or 
Model 445 -F2 -A 
ELECTRO-PNEUMATIC RELAY 1 DD 
ASSEMBLY, Model 443-F3 or 
Model 443-F3-A 
ELECTRO-PNEUMATIC RELAY 1 EE 
ASSEMBLY, Model 445-F3 or 
Model 445-F3-A 

-1 525-950-018 . CAP 1 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-2 295-950-077 . SPRING I B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 

• EE 
-3 904-600 -760 . DISC POPPET 1 B, D, F, K, L, 

M, Q, R, S 
W, Y, AA, ,_ ..,, 
EE 

-4 435-950-067-06 . SCREW 4 B, D, _F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-5 447-603-008 . LOCK WASHER, #8 4 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-6 0 30 -9 50 -042 . SUPPLY SEAT I B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-7 904-600-783 . BODY l B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-8 517 -950-006 . DIAPHRAGM l B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 
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Index Part Qty. Used • No. Number Descri12ti2n Regd. On 

-9 425-950-010-0l RING, Retaining 1 B, D, F, K, L, _ _,; 

M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-10 295-950-076 SPRING 1 B, D, F, K, L, 
M, Q, R, S, u, 
W, Y, AA, CC, 
EE 

-11 030-950-043 . BUSHING, Seat 1 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-12 447-950-046 . WASHER, Disc 1 B, D, F, K, L, 
M, Q, R, S, U, 
w, Y, AA, cc, 
EE 

-13 517-950-004 . DIAPHRAGM 1 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, CC, 
EE 

-14 440-950-053 . SPACER, (Ring) 1 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, cc, 
EE -J. -15 440 -950-054 . SPACER 1 B, D, F, K, L, 
M, Q, R, S, U, 
W, Y, AA, cc, 
EE 

-16 517-950-005 . DIAPHRAGM 1 B, D, F, K, L, 
M, Q, R, S, U, 
w, Y, AA, CC, 
EE 

-17 295-950-079-01 . DISC 1 B, K, Q 
295-950-079-03 DISC 1 D, F, L, M, R, 

S, U, ·w, Y, AA, 
cc, EE 

-18 040-950-197 . CASE 1 B, D, F, K, L, 
M, Q, R, S, u, 
W, Y, AA, cc., 
EE 

040-950-196 CASE 1 A, C, E, G, H, 
J, N, 0, P, T, 
V, X, Z, BB, 
DD 

-18A 159-950-100 . NAMEPLATE 1 
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• Index Part Qty. Used 

No! Number Descri2tion Regd. On 

-18B 435-616-013 . SCREW, Drive Ox 3/16 2 
-19 525-950-060 . PLUG ASSEMBLY 1 
-20 159-950-093 . COVER (Zero adjust) 1 
-21 447-604-005 . LOCKWASHER (#5) 1 
-21A 447-950-039 . WASHER, Spring 1 
-22 435-616-044 . SCREW, Drive (#4 x 1/4 lg) 1 
-23 435-950-087-0l . SETSCREW 1 
-24 904-600-514 . COVER PLATE 1 
-25 435-616-024 . SCREW, Drive (#2 x 1/4 lg) 2 
-26 555-950-008 . NOZZLE 1 A, B, C, D, E, 

F, T, U, Z, AA 
555-950-009 . NOZZLE 1 G, H, J, K, L, 

M, N, 0, P, Q, 

R, S, V, W, X, 
Y, BB, CC, DD, 
EE 

-27 520-950-007 . FILTER ASSEMBLY 1 
-28 560 -602-018 . O-RING 1 
-29 435-950-103-14 SCREW (#6-32 x 1 / 4 lg) 2 
-30 020-950-549 . CLAMP 1 

• -31 020-950-193-0l • CLAMP 2 
-32 Deleted 
-33 904-600-857-05 BEAM ASSEMBLY 1 A, B, G, K, 

Q 

904-600-857-07 . BEAM ASSEMBLY 1 C, D, J, M, P, 
s 

904-600-857 -08 . BEAM ASSEMBLY 1 E, F, H, L, 0, 
R 

904-600-857-09 . BEAM ASSEMBLY 1 T, u, v, W, X, 
Y, Z, AA, BB, 
CC, DD, EE 

-34 325-950-035 TERMINAL 1 
-35 435-601-309 SCREW (#6-32 x 9/16 lg) 2 
-36 447-604-006 LOCKWASHER (#6) 2 
-37 Deleted 
-38 Deleted 
-39 Deleted 
-40 020-950-009 . CLAMP, Spring 1 
-41 435-602-304 . SCREW (#6-32 x 1/4 lg) 1 
-42 447-604-006 . LOCKWASHER (#6) 1 
-43 435-950-005 . SCREW 1 
-44 295-950-002 SPRING 1 
-45 295-950-001 . SPRING BRACKET ASSEMBLY 1 
-46 904-600-720 . MAGNET ASSEMBLY 1 
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• Index Part Qty Used __ / 
No. Number Description Regd. on 

-47 904-600-831 SHUNT ASSEMBLY 1 
-47A 020-950-727 SHUNT BRACKET 1 Newer units 
-48 435-601-406 , SCREW (#8-32 x 3/8 lg) 2 

2 
-49 435-601-404 , SCREW (#8-32 x 1 / 4 lg) 2 
-50 447-603-008 LOCKWASHER (#8) 2 
-51 435-950-237-02 SCREW (#6-32 x 5/8 lg) 1 
-SIA 435-950-272-01 . SCREW (#6 -32 x 1 lg) 1 Newer units 
-SIB 295-950-154 SPRING 1 Newer units 
-52 040-950-070-01 COVER 1 
-53 520-950-003 FILTER 1 
-54 435-950-215 RESTRICTOR (. 020 dia) 1 
-55 560-602-006 O-RING 1 
-56 150-950-007 POST I 
-57 435-950-103-43 SCREW (#10-32 x 3/4 lg) 4 
-58 447-601-010 WASHER, FLAT (#10) 4 
-59 447-950-056-22 LOCK WASHER 4 
-60 525-950-028 PLUG 1 
-61 560-602-010 O-RING 1 
-62 035-950-147-04 CAPACITOR, Solid Tantalum, 1 

10 uf, 35 VDC 
-63 326-950-030 LUG 2 ~I• 

OPTIONAL EQUIPMENT 

-64 435-950-097 U BOLT (2" Pipe Mounting) 1 
(not shown) 
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REMOVAL AND REPLACEMENT OF PARTS 

Refer to Figure 9 for item numbers listed below. 

Removal 

Cover 

Counterclockwise rotation of the cover (Item 52) loosens it. Lift straight 
up and away from instrument. 

Magnet Assembly 

Disconnect input leads from terminal st1·ip. Remove four 10-32 screws 
(Item 57), loosen Zero spring (Item 44), and lift magnet assembly (Item 46) 
away from case. 

Nozzle 

JCAUTIONJ 

Under no circumstances should the magnet 
be disassembled, nor should iron parts be 
brought in contact with the magnet. 

Counterclockwise rotation of the nozzle (Item 26) loosens it . 

Filter 

(Vent) Clockwise (looking from outside of case) rotation of the filter 
(Item 19) loosens it. 

Res tri ctor Orifice and Supply Air Filter 

Remove plug (Item 60, 61) and pull out filter (Item 53). The restrictor 
(Item 54) can now be removed by inserting a screwdriver and rotating 
counterclockwise. 

Beam 

Disconnect electrical leads from terminal strip. Remove two 6-32 Allen 
head screws (Item 29). Gently lift beam (Item 33) up and away from the 
magnet assembly. 

Filter (Output Air) 

Counterclockwise rotation loosens filter (Item 27). 

Zero Adjustment Assembly 

Disconnect Zero spring (Item 44). 

Poppet 

Remove cap screw (Item l), spring (Item 2), and poppet (Item 3) . 
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Booster Assembly 

Remove four screws (Item 4). Remove diaphragm (Item 17) and body 
spacer (Item 15). 

Spacer, Diaphragm and Exhaust Seat 

(Items 11-14) Tilt and pull out of seal diaphragm (Item 8). Unscrew ex
haust seat (Item 11) from spacer (Item 14), by turning counterclockwise. 

Seal Diaphragm 

Pry out spring retainer (Item 9) and remove diaphragm (Item 8). 

Supply Seat 

Turn counterclockwise to remove (Item 6). 

Replacement 

Follow reverse order of procedures above, paying particular attention to 
the following: 

Restrictor Orifice· 

Poor seating of the orifice will cause air leakage around it and make proper 
calibration impossible. Screw the restrictor in against the aluminum base. 
Be sure that threads are clean. 

Beam 

Replace moving coil in magnet gap so it is free to move. Be sure coil is 
concentric with the gap. 

Leads from Moving Coil 

Be sure that leads are in no way interfering with motion of beam. The 
leads should be securely fastened beneath the anchoring strip provided, and 
in such a manner as to relieve all tension on them. 

Alignment of Beam and Nozzle 

Position the magnet and beam assembly on the case so that the flat on the 
ball flapper is directly over the nozzle. Manually depress beam against 
nozzle to align ball flapper to flat on nozzle. 

Cleanliness of Filters 

Inspect and clean prior to inserting in instrument. 

Beam Overtravel Stop 

Set stop with output pressure at 3 psig. Turn screw (Item 23) clockwise until 
a slight increase in output pressure occurs. Back off 1/4 turn. 

I WARNING. 
If screw is adjusted improperly (that is, too 
close to beam) output air pressure will remain 
near supply pressure regardless of input cur
rent or Zero spring setting . 
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Exhaust Seat 

Fit diaphragm into groove on exhaust seat and install the spring, washer, 
and diaphragm before screwing spacer onto exhaust seat. Check feed back 
hole for obstruction. 

Diaphragms 

Be sure holes are lined up with holes in parts and convolution is pointed 
away from the pressure side. 

TROUBLE SHOOTING 

Any trouble shooting procedure should start with a visual inspection of the 
equipment involved. Improper supply pressure and mechanical defects in 
air connections, electrical conn~ctions, etc., are readily observed. Refer 
to "Removal and Replacement of Parts" to be sure unit is assembled prop
erly. Below are some troubles which may occur and appropriate remedies 
for each trouble. 

1. Errors in calibration: 

a • Changes in calibration will occur if supply air is not proper value; 
supply air filter or air vent filter may become clogged or leaks 
may occur in output pressure line. 

b. Beam flexures may be bent. 
c. Ferrous material may be near magnet assembly. 

2. Excessive non-linearity: 

a. Check for proper seating of ball flapper and nozzle. 
b. Check supply filter for dirt. 
c. Check for improperly seated supply orifice. 
d. Check for diaphragms poorly centered (445). 

3. Excessive hysteresis: 

a. Check for input coil rubbing in gap. 
b. Check for lead wires not being clamped properly to beam. 
c. Check for dirt around nozzle. 

4. Large air consumption and low (or no) output pressure (445). 

a. Check for proper seating of poppet. 
b. Check for punctured diaphragm. 
c. Check for loose screws fastening booster. 
d. Check spring under poppet. 

5. Poor flow regulation: 

a. Check for plugging of feedback hole. 
b. Check for punctured seal diaphragm . 
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6. Cannot achieve maximum output pressure: 

a. Check for shorted input coil. Resistance of input coil should be 
correct for particular input range (see 5pecific~.tions). 

b. Check for ferrous material near magnet assembly. 
c. Check ball flapper and nozzle alignment. Verify that output will 

rise to within 2 psig of supply pressure when flapper is manually 
depressed. 

d. Check for input coil rubbing in gap. 

7. No current indication on supply source: 

a. Check continuity of input coil. Resistance of input coil should be 
correct for particular input range (see Specifications). 
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I INSTALLATION INSTRUCTIONS & PARTS LIST 

_€.§PEEDAIHE/ AIR LINE FILTER 
&:, 

MODEL 22435 

ATTENTION: READ CAREFULLY BEFORE ATTEMPTING TO INSTALL, OPERATE OR SERVICE THE 
SPEEDAIRE AIR LINE FILTER. FAILURE TO COMPLY WITH INSTRUCTIONS COULD RESULT IN PERSONAL 
INJURY ANO/OR PROPERTY DAMAGE! RETAIN FOR FUTURE REFERENCE. 

Description 9. Electric motors must be securely and ade-
The Speedaire air line filter is designed to remove quately grounded. This can be accomplished by 
entrainments in the form of oil, water, and dirt parti- wiring with a grounded, metal-clad racewaysys-
cles from compressed air. A preformed filter ele- tem, by using a separate ground wire connected 
ment gives maximum filtration with minimal to the bare metal of the motor frame, or other 
pressure drop. Filtration provided by the unit is suitable means. 
recommended for spray painting, air tools and air 
operated machinery to give the best results and re
duce maintenance down time for cleaning or repair
ing. 

Specifications 
Maximum supply pressure .............. 150 psig 
Maximum flow range ...............•.... 15 CFM 
Filter element ....................... Spun-rayon 
Ports ................................... ¼- NPT 
Drain valve .............................. Ma,,ual 
Dimensions .................... 7½"L x 3"W x 3"0 

General Safety Information 
Air filters are utilized in a variety of air system appli
cations. Because the air filter and other components 
(compressor, spray gun, regulators, lubricators, 
hoses, etc.) make up a high pressure pumping sys
tem, the following safety precautions should be ob
served at all times: 

1. Read the instruction manuals for each compo
nent carefully before attempting to assemble, 
disassemble or operate your particular system. 

2. Do not exceed the pressure rating of any com
ponent in the system. 

3. Protect material lines and air lines from damage 
or puncture. 

4. Never point a spray gun at oneself or ary oth.-r 
person. Accidental discharge may result in seri
ous injury. 

5. Check hoses for weak or worn condition before 
each use, making certain that all connections 
are secure. 

6. Release all pressures within the system before 
attempting to service any component. 

7. Follow all local electrical and safety codes, as 
well as the National Electrical Code (NEC) and 
the Occupational Safety and Health Act (OSHA) . 

8. On engine driven units, check engine oil and 
fuel levels before starting. DO NOT ADD 
GASOLINE TO A HOT ENGINE! 

INS-308 

• 

10. Always disconnect power source before work
ing on or near a motor or its connected load. If 
the power disconnect point is out-of-sight, lock 
it in the open position and tag to prevent unex
pected application of power. 

11. All moving parts should be guarded. 

12. Be careful when touching the exterior of an 
operating motor - it may be hot enough to be 
painful or cause injury. With modern motors this 
condition is normal if operated at rated load and 
voltage - modern motors are built to operate at 
higher temperatures. 

13. Protect the power cable from coming in contact 
with sharp objects. 

14. Do not kink power cable and never allow the 
cable to come in contact with oil, grease, hot 
surfaces, or chemicals. 

15. Make certain that the power source conforms to 
the requirements of your equipment. 

16. Wiping or cleaning rags and other flammable 
waste materials must be placed in a tightly 
closed metal container and disposed of later in 
the proper fashion. 

Installation 
1. Before assembling hose connectors into filter. 

apply a small amount of teflon tape or pipe thread 
sealant to the threads to insure a good seal. 

2. Screw hose connectors into inlet and outlet parts 
and tighten. 

3. Attach one end of air hose to outlet connector 
and other end to spray gun or tool. 

4. Connect air supply hose to inlet port and unit is 
now ready for use. 

5. A hook clip is supplied for carrying of filter on belt 
of operator if operation is to be mobile. 

6. After filter has been assembled and placed in a 
pressurized system, check for air leaks with a 
combination soap-water solution. 
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FORM 5S15211 MODEL 2Z435 
2433 Maintenance 

NOTE: Release all pressure in system before ser
vicing. 

1. Drain accumulated moisture dally. Oil moisture 
and particles collect in the bottom of the 
chamber (Ref. No. 5). 

2. Drain cock (10) should be opened once a day, 
permitting some air pressure to expel the ac
cumulated oil and water. 

3. Close tightly to prevent leakage. 

The filter should be cleaned at regular intervals. To 
clean filter: 

1. Remove four screws (Ref. No. 9) and screw (Ref. 
No. 6) releasing the filter element. 

2. The filter element can be cleaned by immersing 
in a suitable solvent. If solvent is flammable, ex-

• ercise caution and keep away from heat or open 
flame. Use in a well ventilated area. 

3. Blow-out with air jet and reassemble. 

Replacement Parts List 

Ref. Part 
No. No. Description 

1 • 
1 OC-1 Filter top 
2 XA-44 Air chamber gasket 
3 OC-7 Filter element 
4 OC-6 Filter retainer 
5 OC-2 Filter chamber 
6 *STD-373 Button head machine screw 

8 OC-8 
¼-20 x 1 ¾" long 

Belt clip 

4--- - --e::::> 9 *STD-252 Fillister head machine screw 
#10-24 x ½" long (4 used) !---· ----6 

10 *STD-123 Drain cock -1/a" NPT 

·standard hardware item may be purchased 
locally. 

ORDER REPLACEMENT PARTS THROUGH 
DEALER FROM WHOM 

PRODUCT WAS PURCHASED 

Please provide following onlormat,on: 
• Model Number 
• Serial Number (ii any) 
• Part Description and Number 

as shown in Parts List. 

II dealer cannot supply, order from: 
Dayton Electnc Mlg. Co. 
Customer Service Dept. 

5959 W. Howard St. 
Chicago. llhno,s 60648 

LIMITED WARRANTY 

Specl1aire ,M lint.• ,,11c,. MotJcl 2L.J35 11s vvdrrdnted by Dayton Electr1c Mtg. Co. (DavtonJ ro the angina/ user agamst detects ,n wor/fmansh,p or mater,a/1 under 
normdl us1! t r1.•ritc1: use t)- .;/udcdi, for one -,ear after date ol purchase. Any part wh1cll ,s cleteun,ned to be detective ,n mater1al or workmanship and returned to an 
a1,tnor,1,Jd Sf.'rv1ce 1oc<d1iM. d5 -0Jyton designates. shipping costs prepaid, w,11 be repaired or replaced ar Dayton's option. For warranty claim procedures, see 
·Prompt D1:.pos1t1on · oe/01Ao. Tt11;~ wJrranry g111es purchasers apec;t;c legal rights, and purchasers may also hai,e other 11ghts which 11ary tram stafe to state. 

WARRANTY DISCI.AIMt n DJyt,m h,1s mJde d d1l1gcnt effort to lllustrato and dosc11bo th,? prnrlucts in tlus 1,toratu,o Jccu,Jlv/y, howover, such ,llustrat,ons and 
desc,,pt,on.., ..,,c tor t!1c s,.,,L pu,ptJ:i.iJ ,,, 1dent1l1c,d1on. and do not Hpressor ,mp/ya warrantyth,d tho products aremorchantablo. o, Ill tor a part,cularpurpose. or thdt 
the pror/11, h will 11,•n:•,•,.,•,ly conlmm to the 11/u.o;trdtions or descriptions. 

l •r ,.,,, ., . ., ,,,,,..,J!/,·rl I,, J.i.,,.. ,111 ~.,11,111ty OI "'"""''''""' of IJc:I. exprus:; o, 111111l1111I. <Uhm lh,m ,1!-o slollml ,n ··, IMIU /) WAIIIIANTY'' JIJ1111u 131 m,ulo 01 autlu,,uu,.t l,y 
D<1ylm1 i111d V,,,r,11, , 1,~1t11ltl'1 m ,,II 1w1.ml:i. ,s lun,tucl to tho putehdSU pm;u J>.IICI 

C('rl.m1 J•.111•r I-. ,,f ,Ji•,. l.111'1,:t\ ,llt' rtot .,,.,,1,i:,1bft! ,., con~umor products. o y. (.ii some M,fl1•, 1f11 nof allow ll1t• t!lfclU!-omll u, l11n1l.il1u11 ut mc1<l1mlJI or com1011uonl1JI 
ddm,,,ll'\ ~1, 111,: ,,ll,,1,c ,,,,,,,Jt,. ,nor 1!:actu:,,on m.ty not apply to you; (b} als,,. sumo slates 1/0 m,r Jllow lim,1,u,ons on huw long a111mpl1~d WdfliJlll'I l,ats, conseq~"""'I 
tfloJt,,)l,'L' 11,r),/,,r,, ,,, 1,1.,y 11,,1 .,pply t,) ~• •ll. dnt.l ,,, by law, Uur,ng theper,od ut th,s L,rn,tocl W,UIJ1"'/, any,mpl,c,, Wilflilnlm:i. ol mv,c/lJnlJbllll'I 01 lllnoSYIOrap.Jrt,culJI 
purp,,•,c ,,,,p1,,.,1111,• 1,, c,'t1•,11m,•1 p1.Jdtu.ts pu,chJsecl by consumars, "'"'I nol bu c1tclurfod ell nthorw,su drsclammd. 

PRO,\tPr Dl!.:JPOSIIION D.iyto,, ,1;,II ,.,,,li.t! J g(lod ldith cllort tor prompt coucct,on or ottm, ,11l1m;tm,ml w1tfl rospuct tu om,i p,uduct wt11ch p,0110s to be delflCtn,o 
w,tn111 warr,1rtty f ,,, ,my J>/11,tuct hd,,.•1,cd to be d1]lecr1110 w1rh;n wa11J11ty, 111st wr,ta or c,1II dc.Jlor lrom whom prndui:t WJS pu,cllJ:i.t1d. Deo1l11r will g,ve addtllOndl 
d,ret:tum. ti un.1111,: t!J 11).HJ/111.-' !,..il,!if,11·1,,11/y wr1h .. ' to DJyton araddress below. g1111ngdtiJl(:1·s 11.1mo, addross. dataan,t11umho, uldoalo, ~ m1101cu. dnddescr,b,ngthv 
nuturt.' of tht.' dt.'lixl U prv,luct w,1:, dJ,nJ!}t.!d in r,,ms,r 10 you, lile cld,m with camor 

DAYTON ELECTRIC MFG. CO., 5959 W. HOWARD STREET, 
CHICAGO, ILLINOIS 60648 
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INSTRUCTIONS 

Series DC-D, HCD, and HPD 

1. Connect the red and green leads (DC-O modell or pins E and D (HCD or HPD models) to a positive 15-volt DC 
source. As applicable, make certain that the red lead or pin E is positive. Refer to the illustration for this and the 
following two steps. 

L...e-=---+-' ""-"'BL=U---SIGNAL 
._ _ _...G~R~N---COMMON 

Leads (DC-D only) . 
Red ... , .................... +15V 
Black ....................... -15V 
Blue ...................... Output 
Green . . . . . . . . . . . . . . . . . . . Common 

Connector or solder pins 
(HCD orHPD) 

A .................... Output, high 
B . . . . . . . . . . . . . . . . . . Chassis ground 
C ...................... (Not used) 
D .......... : . . . . . . . . . . . Common 
E ......................... +15V 
F . . . . . . . . . . . . . . . . . . . . . . . . . -15V 

2. Connect the black and green leads (DC-D) or pins F and D (HCD or HPD) to a negative 15-volt DC source. As 
applicable, make certain that the black lead or pin F is negative. 

3. Connect the blue and green leads (DC-O) or pins A and D (HCD or HPD) to a DC readout device. Make certain 
that the blue lead or pin A, as applicable, is the signal connection . 

4. Insert core into LVDT, making certain that the end marked with a red dot is pointed away from the connector or 
leaq end. 

5. Apply input po.ver. 

6. Move the core of the LVDT to the position where the indicated output voltage reads zero. This is the null point of 
the L VDT and th~ point from which positive or nL'!)ative full scale is measured. When the core is moved toward the 
lead (or pin) end, an increase in positive voltage is producL'll. Movement in the other direction causes a negative 
output. In these series of LVDT's, full displacement of the core will cause an out()ut of 10 volts~ 5 percent. 

Series HR-DC 

1. Connect the red and black leads to a regulated 24-volt DC source. Make certain that red is the positive connection. 
DO NOT REVERSE POLARITY. Refer to the illustration. 

Leads 

Red . . . . . . . . . . . . . . . . . Positive input 
Black ................ Negative mput 
Blue . . . . . . . . . . . . . . . . . . . . . Output 

BLU Green . . . . . . . . . . . . . . . . . . . . O..itput 
..._ ___ G~R_N __ OUTPUT 

2. Connect the green md blue leads to a DC readout device. Make certain that green is the positive connection. 

3. Insert core into L\/DT, making certain that the end marked with a red dot is pointed dWay from the connector 
or lead end. 

4. Apply input power. 

5. Move the core of th!! L VDT to the position where the indicated output voltage is zero. This is the null point of the 
L VDT and the point from which positive or negative full scale is measured. When the core is moved toward the lead 
end, an increase in positive voltage results. Similarly, movement·in the other direction causes a negative output. 
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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 lists, describing the valve and access
ories, are included with each valve shipped . 
Before installing, be sure to check the list 
against the material received. 

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. 

4. 1.31-63 
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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-Le. 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. 

4.1.31-64 

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 

valve 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. I nstal I new bonnet and seat gaskets. 

2. Install seat ring ~md 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. 

• 
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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 

PISTON 

BONNET GASKET 

LINE FLANGE 

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. 

ACTUATOR STEM GUIDE 
ACTUATOR STEM ""O""RING 

HALF RING 

BODY 
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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 O-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 O-rings should be replaced whenever the 
actuator is disassembled. O-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. 
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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 adjusting 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 to1Jches 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. 

• 
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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 pos1t1oner 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 
ADJUSTING SCREW 

ADJUSTING SCREW 
GASKET 

CYLINDER --,..:_-----~, 

PISTON O • RING SEAL 

ACTUATOR STEM NUT 

SPRING BUTTON 

PISTON 

ACTUATOR STEM BUSHING 

STROKE PLATE 

Figure 1 

Actuator 
Cross Section 

Figure 2 

Positioner Mounting 

Air-To-Close 

Positioner Inverted 

ACTUATOR STEM 

YOKE O•RING 

CYLINDER RETAINING 
RING 

YOKE 

Flow-To-Open Air-To-Open 

Positioner Normal 

Flow-To-Close 

Valve 2 connection to top of cylinder 
Valve 1 connection to bottom of cylinder 

Valve 2 connection to bottom of cylinder 
Valve 1 connection to top of cylinder 
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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 valve 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 1/8" 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 

4.1.31~ 
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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 

-·~ 

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 whife 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. #4X 3/16" Long 
22. Beam Assembly 
23. Plunger Spring 
24. Sealing Screw 
25. Plunger 
26. #2-56NCX3/16" Long, Fillet Head 
27. Washer 
28. #10-32NCX7/8" Long, Fillet Head 
29. #10 
30. Spacer 
31. Diaphragm RinR 

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. #10-32NCX7/8" 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) 
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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 

RESTRICTION 

SUPPLY 

PILOT VALVE CAPSULE 

EXHAUST SEAT 

LOWER PILOT PLUNGER 

SUPPLY SEAT 

ZERO ADJUSTMENT 
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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 pilot 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 connected 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 
instability. 
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POSIT10NER TAKE-oFF AIIIII 

RANGE ADJUS1MENT 
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VALTEK 

Maintenance 
Bulletin Number 2 
Instructions for checkout, 
troubleshooting 
and service 

Cylinder Actuator 
All actuators are calibrated and set by Valtek at 
the factory for operation as specified by the cus
tomer. But prior to start-up, the customer should 
recheck each cylinder actuater to insure that no 
changes have occurred since it left the factory. 

To Quick-Check ... 

1. Proper stroking can be checked by applying 
signals to the actuator and observing the 
movement. Stroke changes from extended 
to retracted position should occur linearly 
with the specified signal change. (See "Stroke 
Adjustment" section if adjustments are need
ed.) 

2. Zero or starting point can be checked by 
placing a finger on the actuator stem near a 
stationary part and changing the signal. The 
stem should just begin to move at the correct 
extreme of signal range. (See "Zero Adjust
ment" section if adjustments are needed.) 

3. The combined actions (direct or reverse) of 
the controller and actuator should be checked 
to insure proper control of the variable and 
required air failure direction of the actuator. 
( See "Reverse Action" section if changes are 
needed.) 

To Troubleshoot ... 

If difficulty is suspected with the actuator ... 

1. Make sure actuator has sufficient air supply. 

2. 

3. 

Check for air leaks anywhere in supply and 
instrument system, and on the actuator. 

Push restriction nozzle cleanout plunger on 
positioner several times. 

4. Check for proper full-stroke operation as in
dicated in the "Quick Check" section. 

To Disassemble ... 

If it is necessary to take the cylinder off, proceed 
as follows: 

1. Disconnect tubing. 

2. Take the entire actuator assembly, including 
yoke, off the valve or other device, as follows: 
If mounted on a valve make sure the plug is 
neither on the seat nor against the bonnet, 
and that neither condition occurs while turning 
the plug. (Otherwise galling of seating sur
faces on plug and bonnet will result.) This is 
accomplished by putting air on the appro
priate side of the cylinder and exhausting the 
other. Loosen the stem clamp and remove the 
positioner take-off arm. Loosen the packing 
box and remove yoke clamps. Completely turn 
the actuator off the plug and bonnet. 

3. Relieve spring compression by removing the 
adjusting screw. 

4. With two screwdrivers, remove the retaining 
ring out of the groove at the base of the 
cyUnder. 

Rep. 2-80/1 M 4.1.31-71 



5. Pull the cylinder off the yoke and piston. 
Some O-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. 

6. The actuator stem nut may now be removed. 
Caution: The actuator stem should be held from 
rotation to avoid damage to the plug and seat, if the 
actuator is still attached to the valve. 

To Reassemble Actuator . .. 

1. All O-rings should be replaced whenever ac
tuator is disassembled. O-rings should be lu
bricated using a silicone lubricant (Dow Corn
ing 55 Mor equivalent.) 

2. Make sure all internal parts are thoroughly 
cleaned and lubricated. 

3. The cylinder must be carefully assembled to 
allow the retaining ring groove to be exposed 
to insert the ring. 

4. Reinsert retaining ring by feeding it in a little 
at a time. 

5. 

6. 

7. 

Make sure hole in spring button (on air-to
retract) is directly centered under adjusting 
screw hole. 

Screw down adjusting screw only enough to 
provide an air seal with the gasket. Do not 
overtighten. 

Load the cylinder on one side with air to get 
the actuator stem at about one half its stroke. 

8. If mounted on a control valve, turn the ac
tuator back on to the plug, attach yoke clamps, 
stem clamps and take off arm. 

9. Replace tubing and tighten packing box. 

Zero Adjustment 

If linkage on positioner is disturbed, zero may have 
to be adjusted by turning the zero adjustment screw, 
which adjusts the initial tension on the range spring. 
The protecting bellows can be slid back up on the 
take-off arm during any adjustment. 

Stroke Adjustment 

Stroke range is adjusted by turning the inner spring 
seat, after loosening locknut, to reduce or increase 
the number of active coils on the range spring. 

Instrument Signal Range 

Standard range is 3-15 psi. Ranges on 3-9, 3-27, 
6-30, and 0-15 are available for stroke ranges 
through 4 inch. Suppression to pressure of 3, 6, 
12 and 15 psi without affecting range is obtained 

with a suppression spring assembly, installed bet
ween the input capsule and the range spring. 

Stroke Ranges 

Springs are available for stroke ranges of ¼ to 
1 ½, 1 ½ to 2¾, 2¾ to 4, 4 to 6, 6 to 9, 9 to 12, 
12 to 19 and 19 to 48. 

To Adjust Actuator Balance Pressure 

1. Turn the output pressure level adjusting 
screw (No. 2). This effectively changes the 
seat-to-seat dimensions between the supply 
ports on the two pilot plugers, adjusting the 
nominal output pressure at which the posi
tioner comes to balance. 

2. Set the balance pressure Bl: 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 adustment 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. 

Cleaning Restriction Nozzle 

Occasional difficulties with the positioner can be 
traced to dirt in the restriction nozzle. This can be 
cleaned externally by pushing the plunger on the 
outside of the positioner several times (No. 35). Re
peated difficulties in this regard may indicate need 
for external filter, which is always recommended. 

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 shou Id 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 actuator stem nut, 
figure 1. The spacer and spring should be over 
the piston on an air-to-retract configuration. 
The spring button retains and guides the spring 
from the adjusting screw. See figure 2. 

2. The positioner mounting bracket has two sets 
of mounting holes so that the cylinder action 
can be reversed by inverting the positioner. 
One set of holes in the yoke serves either con
figurations. The positioner take-off arm has a 
spacer so the take-off arm can be positioned 
on either side of the stem clamp to fit either 
configuration. The tubing is rerouted, but no 
extra parts are needed to reverse the cylinder 
action and none are discarded. Figure 3 shows 
the positioner mounted in both positions. 
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ADJUSTING SCREW 

ADJUSTING SCREW 
GASKET 

Air-To-Extend 

CYLINDER__..:_,,-------, 

PISTON O • RING SEAl 

ACTUATORS~ BUSHING 

STROKE PLATE 

FIGURE 1 

Air-To-Retract 

FIGURE 2 

Positioner Repair Kit 

ACTUATOR STEM NUT 

SPRINQ BUTTON 

PISTON 

SPRING 

ACTUATOR STEM 

YOKE O·RINQ 

CYLINDER RETAINING 
RINQ 

YOKE 

1. 0-Ring 

FIGURE 3 

Positioner Mounting 

Air-To-Extend 

Flow-To-Open 

Air-To-Retract 

Flow-To-Close 

2. Adjusting Screw 
3. Pilot Seat 
4. Adjusting Screw 
5. Plunger Spring 
6. Spring 
7. 0-Ring 
8. 0-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. #4X 3/16" Long 
22. Beam Assembly 
23. Plunger Spring 
24. Sealing Screw 
25. Plunger 
26. #2-56NCX3/16" Long, Fillet Heed 
27. Washer 
28. #10-32NCX7/B" Long, Fillet Head 
29. #10 
30. Spacer 
31. Diaphragm.Ring 
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32. Diaphragm Ring 
33. Diaphragm Assembly 
34. Housing 
35. Cleaning Plunger 
36. 0-Ring 
37. Screw 
38. Spring 
39. 0-Ring 
40. #10-32NCX 1/2" Long, 

Fillet Heed 
41. #10 
42. #10-32NCX 7/8" Long, 

Fillet Head 
43. #10 
44a. 0-30 psi Gauge, 

Instrument 
44b.0-160 psi Gauge Actuator 
45. 0-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 
4B. Spring Seat Assembly 
49. Range Spring 
50. Suppression Spring Seet 

(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
sule in turn moves the baffle lever away from the 

POSITIONER SCHEMATIC 
Air-To-Retract 

SUPPLY SEAT 

UPPER PILOT PLUNOER 

EXHAUST SEAT 

RESTRICTION 

SUPPLY 

PILOT VALVE CAPSULE 

EXHAUST SEAT 

LOWER PILOT PLUNGER 

SUPPLYSEAT '-=========-1 
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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 
upward direction. As the capsule moves up, it will 
close off the exhaust seat of valve No. 2-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 
valve No. 1,-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 valve. 
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 connected 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 
instability. 
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VALTEK 

Maintenance 
Bulletin Number 11 
lnsbuctions for checkout, 
service and troubleshooting 
V altek Control Valves with 

Limit Switches 
GENERAL INFORMATION 

This bulletin pertains to features unique to valves 
equipped with limit switches, and must be used in 
conjunction with the appropriate maintenance 
bulletin for the basic automatic control valve. Only 
the mechanical aspects of limit switches are cover
ed in this bulletin. 

For electrical or other interior malfunctions, please 
refer to the appropriate manufacturer's instructions. 

Valtek valves can be equipped with limit switches, 
which are used to signal an open, closed or inter
mediate valve plug position. Types that can be 
supplied conform to NEMA designations and are 
available in single pole-double throw or double 
pole-double throw. 

INSTALLATION 

On Valtek valves, limit switches are bracket mount
ed to the actuator yoke. There are usually two 
switches per valve: one indicating open position 
and one indicating closed position. Each switch is 
actuated by a small tab welded to the stem clamp. 
Valves with limit switches are installed according 
to the standard installation procedure for the basic 
valve. 

TROUBLESHOOTING 

If switches fail to operate properly and the internal 
switch is determined to be operating correctly, 
check the following: 

1. Be sure the switches and bracket are tightly 
mounted. 

2. Be sure switch actuator is tight. 

3. Be sure switch lever lock nut is tight. 

4. After locating the difficulty, readjust switch 
by following adjustment procedure. 

ADJUSTMENT 

Limit switches are adjusted at the factory before 
shipment, and should not require on-site adjust
ment. Where switches are used on valves with pos
itioners, or if stem clamp is loosened or moved for 
any reason, switches· may have to be readjusted. 
If readjustment is necessary, follow these steps: 

Note: Before adjusting switches, remove the valve 
from the line or insure that the valve can be strok
ed without disturbing the process. 

1. Cycle the valve to the position the switch must 
indicate. 

2. Loosen the set screw or lock nut holding the 
switch lever. 

3. Move the switch lever to a position so that 
the switch is tripped just slightly before the 
valve reaches the position to be Indicated. If 
the switch has a spline shaft to which the 
switch lever arm Is fastened, rotate the arm 
until the switch just trips, then rotate the arm 
two more notches on the spline shaft. 

4. Retighten the lock nut or set screw . 

5. Cycle the valve and check for proper adjust
ment. Readjust if necessary. 

4.1.31-75 
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VALTEK 

Maintenance 
Bulletin Number 14 
Instructions for assembly, 
disassembly and troubleshooting 
V altek Control Valves with 

Bonnet Extensions 

GENERAL INFORMATION 

This bulletin pertains to features unique to valves 
with bonnet extensions and must be used in con
junction with the appropriate maintenance bulletin 
for the basic automatic control valve. 

Bonnet extensions are used to protect packing 
from excessive heat or cold which would otherwise 
inhibit packing and valve performance. They also 
locate the valve actuator and positioner farther 
away from the hot or cold valve body, lengthening 
actuator and positioner life. The standard Valtek 
bonnet extension is unfinned. 

INSTALLATION 

Install the valve with the bonnet extension in the 
vertical position. This insures a stagnated, moder
ate temperature gas in the bonnet, protecting the 
packing. 

Although thermal insulation may be installed on 
the valve body and piping, for extreme temperature 
service, do not insulate the bonnet or bonnet ex
tension. The bonnet extension operates in hot 
service by radiating heat to the surrounding air, 

Rep. 1-80/SM 

and in cryogenic service by collecting heat from 
the surrounding air. 

Valtek valves equipped with bonnet extensions are 
otherwise installed in the same manner as standard 
valves. 

TROUBLESHOOTING 

Problem: Valve does not stroke or binding occurs 
during stroking. 

Solution: 

1. Check alignment of the bonnet and bonnet ex
tension. The bonnet and the bonnet extension 
must be seated metal to metal. 

2. Check the bonnet extension for damage. This 
could cause binding requiring the extension to 
be replaced. 

Note: Binding can also be caused by excessive 
packing box compression, erratic air signal to 
valve, or other conditions not related to the 
extension bonnet.' Refer Ito the proper Valtek 
maintenance bulletin for these conditions. 

4.1.31-77 



Problem: Leaking occurs at the bonnet and bonnet 
extension interface. 

Solution: 

1. Tighten bonnet extension clamp or flange bolts. 

2. Replace bonnet extension gasket if leakage 
persists. Carefully insert the gasket into the 
bonnet extension. The gasket must seat in the 
groove machined in the face of the bonnet 
extension. 

Note: Check the bonnet-bonnet extension 
interface for damage when changing the gasket. 

DISASSEMBLY 

The bonnet-bonnet extension assembly may be 
disassembled by first disassembling the valve as 
described in the disassembly instructions for the 
basic valve. With the bonnet disassembled from the 
valve body, actuator and plug, the extension can be 
separated from the bonnet by removing the bonnet 
extension clamp (or flange bolts). 

If the bonnet extension disassembly must be made 
independently, proceed as foll0ws: 

Note: Remove the valve from the line or insure 
that there is atmospheric pressure in the line. Drain 
all /:quids. 

1. Supply air to the cylinder to move the actuator 
stem to approximately mid-stroke. 

2. Loosen the stem clamp and gland flange. 

3. Remove the yoke clamps. (On bolted yokes, 
remove the yoke retaining bolts.) 

4. Apply air to the cylinder to carefully seat the 
plug. The actuator-yoke assembly will pop up. 
Remove the bonnet extension half rings. 

5. To remove the actuator from the plug stem, 
unscrew the actuator assembly by turning it in 

• a counter-clockwise direction. On large actu
ators, use a hoist to support the actuator. Lift 
straight up. 
Caution: Do not allow the plug stem to rotate. Flats 
are machined on the plug stem so it can be held with a 
wrench. 

6. Remove the bonnet extension clamps (or 
flange bolts and half cings). 

7. Lift off bonnet extension. 

8. Using the joint packing spacer, push the guide 
and packing out the top of the bonnet exten
sion. The packing spacer will now slide out. 

ASSEMBLY 

1. Clean the gasket seating surfaces on the bonnet 
and bonnet extension. 

2. Insert lower guide and packing spacer into 
bonnet. 

3. Place new bonnet extension gasket on top face 
of bonnet. 

4. Place join_t packing spacer in bonnet. Slip 
bonnet extension over joint packing spacer, 
and mate bottom face of bonnet extension to 
top face of bonnet. Make sure bonnet extension 
gasket is properly seated in the groove on the 
bottom face of the bonnet extension. 

Note: Install packing spacer so that the joint 
packing spacer is centered in the joint between 
the bonnet and the bonnet extension. 

5. Install bonnet extension clamps, making sure 
the bonnet extension and bonnet are properly 
aligned. (On bolted bonnet extensions install 
extension flanges and half rings.) 

6. Install packing spacer, packing and upper guide. 

Note: The valve should now be assembled 
using the assembly instructions for the basic 
control valve. If the bonnet extension was dis
assembled independently, follow the remaining 
assembly instructions. 

7. Place the gland flange over the plug stem. 

8. Screw the actuator stem onto the plug stem by 
rotating the whole actuator assembly. 
Caution: Do not allow the plug stem to rotate on seat. 

Note: On air-to-close valves, leave two or 
three threads exposed. On air-to-open valves, 
~w~p~s~~w~~~~~~n 
it will go. 

9. Install bonnet extension half rings and attach 
yoke clamps (or yoke retaining bolts). For 
bolted yokes, clamps and half-rings are not 
required. Tighten gland flange bolts slightly 
tighter than finger tight. 

10. To correctly engage stem on air-to-open valves, 
supply air to the top cylinder port to drive the 
piston to the bottom of the cylinder. Back the 
plug stem out of the actuator stem until the 
plug just touches the seat. Supply air to the 
lower cylinder port to raise the plug to mid
stroke. Back the plug stem. out of the actuator 
stem one additional turn. 
Caution: Do not turn the plug on the seat or bonnet, 

or damage could result. 
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STANDARD BONNET EXTENSION ASSEMBLY 
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YOKE 
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4.1.33 Thermal Storage Flash Tank to Condenser 

4.1.33.1 Identification 

Tag Number 

PV-640 

4 .1. 33. 2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.33.3 Prescribed Service 

Steam 

4.1.33.4 Vendor 

Copes- Vulcan Inc. 

4.1.33.5 Special Cautions 

Description 

Steam from thermal storage trash tank 

to condenser 

Copes-Vulcan Inc., Lake City, Penn. 

D-100-160 

D.O.E. Spec 40I700-13S 

Body A216 GR WCB 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.33.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.33.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.33.8 Special Tools 

None 

4.1.33.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.33.10 Acceptance Test 
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• 4.1.35 Steam From Receiver Flash Tank to Deaerator 

4.1.35.1 Identification 

Tag Number 

PV-647B 

4.1.35.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.35.3 Prescribed Service 

Steam 

4.1.35.4 Vendor 

Description 

Steam from receiver flash tank to 

deaerator DA-901 

Copes-Vulcan Inc., Lake City, Penn. 

D-100-60 

D.O.E. Spec 40I700-13S 

Body A217 GR WC9 

• Copes-Vulcan Inc. 

• 

4.1.35.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.35.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.35.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.35.8 Spcecial Tools 

None 

4.1.35.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.35.10 Acceptance Test 
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• 4.1.36 Steam from TSS Flash Tank to Deaerator 

4.1.36.1 Identification Description 

Tag Number Steam from TSS Flash Tank to Deaerator 

PV-647C 

4.1.36.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Materi a 1: 

Weight: 

4.1.36.3 Prescribed Service 

Steam 

4.1.36 .4 Vendor 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-16R 

D.0.E. Spec 401700-13S 

Body A216 WCB 

365 lbs 

• Copes-Vulcan Inc. 

• 

4.1.36.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.36.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.36.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.36.8 Special Tools 

None 

4.1.36.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.36.10 Acceptance Test 

4.1.36-1 



• 4.1.38 Receiver Flash Tank Vent to Condenser 

4.1.38.1 I dent ifi ca ti on 

Tag Number 

PV-1000 

4.1.38.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Materi a 1: 

Weight: 

4.1.38.3 Prescribed Service 

Steam 

4.1.38.4 Vendor 

Description 

Steam from receiver flash tank vent 
line to condenser dump through desuper
heater DS-901 

Copes-Vulcan Inc., Lake City, Penn. 

0-100-400 

0.0.E. Spec 40I700-13S 

Body A217 GR WC9 

• Copes-Vulcan Inc. 

• 

4.1.38.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.38.6 Periodic Service 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.38.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.38.8 Special Tools 

None 

4.1.38.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.38 .. 10 Acceptance Test 

4.1-3S:-1 



• 4. 1. 39 Steam Dump Valve 

4.1.39.1 Identification 

Tag Number 

PV-1001 

4.1.39.2 Description 

Manufacturer: 

Part No.: 

Spec No.: 

Material: 

Weight: 

4.1.39.3 Prescribed Service 

Steam & condensate 

4.1.39.4 Vendor 

Description 

Main steam dump pressure reducing valve 

Control Components Inc., Irvine, CA 

24744-1 

D.0.E. Spec 40l700-12S 

A182-F22 

2000 lbs 

• Control Components Inc. 

• 

4.1.39.5 Special Cautions 

See Babcock & Wilcox - CCI Maintenance (following) 

4.1.39.6 Periodic Service 

See Babcock & Wilcox - CCI Maintenance (following) 

4.1.39.7 Parts List 

See Babcock & Wilcox - CCI Maintenance (following) 

4.1.39.8 Special Tools 

None 

4.1.39.9 Maintenance Instructions 

See Babcock & Wilcox - CCI Maintenance (following) 

4.1.39.10 Acceptance Tests 

See Control Component Inc. Certificate of Conformance (following) 

4.1.39-1 



• 

• 

• 

OPERATION and MAINTENANCE 

INSTRUCTIONS 

SELF DRAG© VELOCITY 

CONTROL ELEMENT 
GLOBE or ANGLE 

SERVICE FROM 450 ° F 

PART NUMBER 

24744-1 

SERIAL NUMBER 

24744-1-1 
Fl NAL SEP 2 9 1881 

••••nt••Rogei' 
ft 111 · C 2 1 7 0 0 SEP 2 2 '81 

1-R No. £-Lfile No.~ 

STEARNS AND ROGERS ENGINEERING CORPORATION 

6x10 ANSI CLASS 2500 

PURCHASE ORDER: SOOOC-21700 

CCI WORK ORDER: 24744 

MANUALS ISSUED: 9-10-81 

PREPARED BY: 

APPROVED BY: 

4.1.39-3 

Babcock & Wilcox 
Control Components, Inc. 
2567 S.E. MAIN STREET 
IRVINE, CALI FOR NIA 92714 
TELE PHONE: (714) 979-6600 

PUBLICATION N 0. 0503- 2 



INTRODUCTION 

This manual provides installation. maintenance. and repair instructions for 

DRAG Valves. manufactured by Control Components International. a division of 

Babcock 6 Wilcox. 2567 S.E. Main Street, Irvine, California 92714. 
~ 

l 

The manual is divided into five sections as follows: 

Section I DESCRIPTION: Includes a description for the assembly 

with a brief explanation of the principle of operation. 

Section 11 INSTALLATION: Procedures for pre-installation require

ments and installation of the assembly into a system. 

Section III MAINTENANCE: Troubleshooting, cleaning, disassembly. 

inspection. and assembly procedures. 

Section IV RECOMMENDED SPARE PARTS 6 ASSEMBLY DRAWINGS: Spare parts 

recommendations, specifications. and assembly drawings 

and bills of material for DRAG Valve component parts 

and accessories. 

Section V ACCESSORIES: Installation and maintenance instructions 

for accessory assemblies that may be a part of the 

DRAG Valve. 

Instructions in this manual arc applicable for globe and angle configurations 

of the DRAG Valve. Differences in the instructions peculiar to a particular 

type of body configurations will be noted as required in the text. 

SAFETY IS GOOD BUSINESS 

DURING TI1E COURSE OF ~1.A.INTENANCE AND INSPECTION ACTIVITIES ON THE CONTROL 

COMPONENTS EQUIPMENT YOU ARE CAUTIONED TO ADHERE TO THE INSTRUCTIONS CONTAINED 

I~ THIS MANUAL AND TO INSIST UPON STRICT ADHERENCE TO YOUR PLANT SAFETY POLICIES 

I~ ORDER TO AVOID POSSIBLE DAMAGE TO EQUIPMENT AND INJURY TO PERSONNEL. 

OUR SERVICE DEPARTMENT IS PREPARED TO DISCUSS SOLUTIONS TO ANY PROBLEMS CONCERNING 

THE .MAIITTENANCE AND INSPECTION PROCEDURES APPLICABLE TO THE CONTROL COMPONENTS 

EQUIPMENT. PLEASE DIRECT ALL INQUIRIES TO: 

CONTROL COMPONENTS INTERNATIONAL 
2567 S.E. MAIN STREET 
IRVINE. CALIFORNIA 92714 

ATTENTION: SERVICE MANAGER 

TELEPHONE: 714-979-6600 

4,1.39-4 
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SECTION I 
DESCRIPTION 

1-1. GENERAL 

1-2. Self DRAG Velocity Control Ele
ments, hereafter called control elements, 
are designed to control flow of liquid, 
gas, or steam in a system, reducing vi

bration, noise, and trim erosion. 

1-3. DESCRIPTION 

The control element is comprised of a 
body assembly through which the fluid 
flows, an actuator assembly to control 
the flow, and accessory components as 
required for individual specifications. 

1-4. BODY ASSEMBLY (See figure 1-1) 

a. The body assembly is available 
in two basic configurations, globe and 
angle, with flow either over-the plug or 
under-the-plug. When flow is over-the
plug the flow passes through 

OVER-THE-PLUG FLOW 

the sides of the disk stack into the bore, 
to the outlet port •. The disk stack will 
serve as a protective strainer in this 
flow direction, preventing particles from 
entering the di.!;k stack and possibly caus
ing damage to internal parts. If the flow 
is under-the-plug, system flow is into the 
disk stack bore, through the passages, to 
the outlet port. An under-the-plug config
uration will not strain the material that 
may cause damage to -internal parts. 

Over-the-plug flow is usually specified 
for liquids, while under-the-plug flow is 
normally used for steam or gas applica
tions. In all configurations the plug can 
be positioned within the disk stack bore 
to expose more or fewer passages to obtain 
precise control of flow, from the minimum 
to the maximum designed flow specifications 

b. Internal parts of the body 

• 

• 

FIGURE 1-1 BODY CONFIGURATIONS 

4.1.39-6 

ANGLE 

• 
·--. 



• 

• 

• 
. -- ----·-- - ~-- - -·- - ··--r----·-···. 

- --· --
- -- -

FIGURE 1-1 BODY ASSEMBLY 
4.1.39-7 

1. BODY 
2. PLUG ASSEMBLY 
3. DISK STACK ASSEMBLY 
4. SEAT RING 
5. STEM PACKING 
6. BALANCE SEALS 
7. STEM CONNECTOR 
8. BONNET 
9. BONNET FLANGE 
10. WARMING DISK 
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FIGURE 1-3. ACTUATOR ASSEMBLY 

4.1.39-8 ' 
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1. PISTON 
2. ACTUATOR SHAFT 
3. SPRING 
4. AIR PORT 

• 
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assembly are similar in all configura
tions. Flow through body Cl.figure 1-2) 
is controlled by the position of plug (2) 
within disk s~ack (3). Seat ring (4), 
packings (5), and seal (6) prevent leak
age. Stem clamp (7) connects the pJuJ 
stem to the actuator shaft. 

1-5. AC11JATOR ASSEMBLY (See figure 1-3) 

a. The acutator assembly is pneu
matic -operated, connected to the body 
assembly by a yoke, and to the plug stem 
by an actuator shaft (2). The actuator 
assembly extends or retracts the plug 
assembly within the body assembly by 
pressure applied to either side of pis
ton (1). 

b. Air to position the actuator 
shaft within the cylinder is received at 
air port - (4), forcing the actuator shaft 
to move in the appropriate direction 
This transfers mechanical .force through 
the shaft to re-position the plug within 
the body assembly. In the event of power 
failure, springs (3), when supplied, will 
force piston (1) to move the plug into the 
specified failure position. 
1-6. ACCESSORIES 

Refer to Section V for accessory infor
mation. 

1-7. PRINCIPLE OF OPERATION 

a. The disk stack permits changes 
in flow rate while limiting flow veloc
ity through the control element. The . 
disk stack consists of a number of disks· 
into which labyrinth flow passages have 
been etched to allow a fixed flow. Im
pedance in the passages is developed by a 
series of right-angle turns. withs spe
cific number of turns in each passage ~o 
limit the velocity to an acceptable level. 
Since each disk has a known flow capacity, 
f1C1w through the control element can be 

accurately measured and controlled. The 
position of the plug within the disk 
stack bore determines flow by exposing 
more or fewer disk passages. · 

b. Fnr liquid service,the cross 
section of the flow passage is constant 
(see figure ~-4). For gas or steam ser
vice. because of changes in specific vol
ume, the cross section of the passage is 
expanded incrementally to maintain con
stant velocity through the passage (see 
figure 1-5). 

FIGURE 1-4. LIQUID DISK PASSAGES 

c. Since a maximum fluid velocity 
is designed into each disk,the control 
element can operate at a pre-determined 
and controlled velocity over the full 
range of the designed capacity, to mini
mize high velocity cha~ges, which result 
in noise, flashing, cavitation, vibration, 
and erosion. 

FIGURE 1-5 GAS OR STEM DISK PASSAGES 

4.1.39-9 



SECTION II 
INSTALLATION 

2-1. GENERAL 

2-2. Instructions in the following para

graphs describe installation procedures 

for the control element. Instructions 

not included are to be performed in 

accordance with standard acceptable prac

tices as required by local specifications 

and/or regulations. 

2-3. PRE-INSTALLATION 

2-4. UNCRATING 

a. An envelope containing infor

mation pertaining to the control element 

is attached to each unit prior to ship

ment. TRANSMIT IBIS DATA TO THE PROPER 

AUTHORITY. 

b. Remove the top shipping strap 

and/or braces and carefully check the 

equipment against the packing list. Make 

a note of any loose, damaged, or missing 

parts. Notify both the freight company 

and Control Components of any damages. 

Telephone Control Components Int'l (714) 

979-6600. 

2-5. HANDLING 

The wiit is shipped in a container de

signed to support both the body assembly . 

and the actuator assembly. To remove the · 

control element from the shipping con

tainer, place appropriate slings and lift 

with a hoist. 

2-6. FLUSHING 

a. When the control element is 

installed in a system suspected to be con

taminated with foreign particles, the sys

tem should be flushed to prevent possible 

damage to the control element. When the 

system is contaminated,it should be 

flushed with the disk stack removed from 

the body assembly and a flushing flange 

installed. Remove internal parts from the 

body assembly as described in Section III. 

b. A flushing cage can be installed 

to replace the disk stack assembly if con

tinued operation of the control element is 

required during the flushing operation. 

Both a flushing flange and a flushing cage 

can be- purchased from Control Components 

Int'l. 

2-7. CLEANING 

The control element has been cleaned, 

inspected, and sealed at the factory prior 

to shipment. The protective cover will 

guard against entry of foreign matter and 

no additional cleaning should be required. 

A visual examination of the interior of 

the body should be made to ensure that the 

element is free of contaminants. 

I CAUTION I 
Use care when lifting or hand

ling the control element to 

ensure that the accessories 

and lines are not damaged. 

4.1.39-10 
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• 2-8. ALIGNMENT 

• 

• 

When removed from the shipping con
tainer, the control element can be 
rotated to the installed position 
using a hoist and sling. 

2-9. INSTALLATION 

NOTE 

Steps a and b below are 
applicable for flange con
necting control elements 
only. Proceed to step c 
for instructions applica
ble to control elements to 
be welded into the line. 
Steps d and e apply to 
both types of elements. 

a. Ensure that seals are pos
itioned between the mating flanges. 

I CAUTION I 
Do not mar the the seal sur
face of the flanges as 
leakage may result. 

b. Position the control ele
ment in the line, correctly posi
tioned for direction of flow as indi
cated by the arrow on the body. 

( CAlITION I 
If the internal parts of 
the control element are 
not removed prior to in
stallation, ensure that 
the plug is in the fully 
open position and that 
heat sinks are positioned 
adjacent to areas that are 
to be welded, to prevent 
heat damage to seals. 

CAlITION 
(continued) 

Do not use plug or actuator shafts for 
grounding during welding operations. 

c. Position the control element 
in the line, correctly positioned for 
direction of flow as indicated by the 
arrow on the body. 

d. Ensure that utilities are 
available as required. 

e. The control element is nor
mally installed in a vertical position. 
If the assembly is to be installed in a 
position other than vertical, adequate 
supports may be required to support 
the actuator assembly. Request support 
recommendations from Control Components 
Int' 1. 

2-10. PRE-OPERATION 

a. Ensure correct utilities are 
connected and properly adjusted. 

b. Ensure the by-pass valve on 
the actuator assembly is in the AlITO
MATIC position (if supplied with a man
ual override assembly). 

c. Ensure the by-pass and control 
valves in the positioner are in the 
AUTOMATIC position (if the positioner is 
~upplied). 

d. Ensure the accessory compon
ents are connected and correctly adjus
ted. Refer to Section V for applicable 
instructions. 

e. Stroke the control element to 
ensure proper ope.ration. 

f. Inspect all connections for 
leakage . 

4.1.39-11 



SECTION III 
MAINTENANCE 

3-1. GENERAL 

Th.is section provides detailed instru
tions for troubleshooting. complete
disassembly. cleaning. inspection. 
repair. and assembly. Refer to Sec
tion V for maintenance instructions 
for components not included in this 
section. 

NOTE 

Notify Control Components 
lnt'l, Field service Engi
neering Dept. (714) 979-
66001 of any problems 
that may be encountered 
during maintenance 
procedures. 

3-2. TROULBLESHOOTING 

Troubleshooting procedures are limited 
to general service discrepancies that 
could occur during the lifetime of the 
control element. These procedures are 
limited in scope as the control ele
ment is designed for trouble-free 
operation and long life. Table 3-1 
lists possible troubles. probable 
causes. and suggested remedial action. 
Refer to Section V for accessory com
ponent troubleshooting procedures as 
applicable. 

3-3. DISASSEMBLY 

3-4. CONTROL ELEMEITT (See figure 3-2) 

a. Disconnect all utility lines. 

= b. Remove the manual override 
assembly and other accessory compon
ents as required. Refer to Section V 

4.1.39-12 

for removal instructions. Do not 
remove the manual override assembly 
unless the actuator asse~bly is to 
be disassembled. 

ator 
c. Attach a sling to the 

assembly as shown in figure 

REMOVE NUT 
TO INSTALL 
EYEBPLT. 

\ 
"· ~ "' \\ ' 

actu-
3-1. 

AIR L~NE 

LOWER CAP 

Attaching Sling to Actuator Assembly 

d. Loosen nuts (6 1 figure 3-2) 
Wltil lockwashers (7) are completely 
relaxed. 

e. Install a temporary air line 
with a manually controlled pressure 
regulator installed in the line. to the 
upper cap air port of the actuator 
assembly (See figure 3-1). 

f. Apply sufficient air pressure 
to the actuator assembly to break bon
net (S. figure 3-2) loose at body assem
bly (9). 

g. Slowly relieve all air pres
sure from the actuator assembly. 

• 

• 

• 
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TROUBLE 

EXCESSIVE SEAT LEAKAGE 

UNIT HAS WARMING DISK 

SEAT LEAKAGE CAN NOT 
BE CHECKED. 

BONNET LEAKAGE 

STEM PACKING LEAKAGE 

PLUG ASSEMBLY SHAFT 
JUMPING OR STICKING 

-

ELEMENT DOES NOT FOLLOW 
POSITIONER INPlIT SIGNAL 

TABLE 3-1. TROUBLESHOOTING 

PROBABLE CAUSE 

INSUFFICIENT TORQUE ON 
BONNET FLANGE NlITS· 

BONNET SEAL SURFACE DAMAGE 

BODY OR BONNET SEALING 
SURFACE DAMAGED 

LOOSE GLAND FLANGE 
NUTS 

DAMAGED PLUG STEM SURFACE 

INSUFFICIENT OR WORN 
PACKINGS 

PLUG ASSEMBLY OR DISK 
STACK ASSEMBLY GALLED 

FOREIGN MATERIAL IN DISK 
STACK BORE 

RESTRICTED' OR INSUFFI-
CIENT AIR SUPPLY 

DEFECTIVE POSITIONER 
(IF INSTALLED) 

PACKINGS NOT PROPERLY 
INSTALLED 

DEFECTIVE ACTUATOR PISTON 

GALLED PLUG STEM OR PLUG 

INSUFFICIENT AIR SUPPLY 

BALANCE SEAL FAILURE 

4.1.39-13 

REMEDY 

TIGHTEN TO SPECIFICATIONS 

REWORK OR REPLACE 

DISASSEMBLE AND REPAIR 
OR REPLACE 

TIGHTEN 

REPLACE PLUG ASSEMBLY 

REPLACE PACKINGS 

DISASSEMBLE AND EXAMINE 
EXTENT OF DAMAGE. REPAIR 
OR REPLACE 

CLEAN 

CHECK AIR SUPPLY 

SEE SECTION V 

ADJUST OR REPLACE 

REPLACE PISTON 

REPLACE PLUG ASSEMBLY 

CHECK AIR SUPPLY 

REPLACE BALANCE SEAL 

··-- ------·-



TABLE 3-1. TROUBLESHOOTING (CONTINUED) 

TROUBLE P~OBABLE CAUSE REMEDY 

SLOW DISK STACK PASSAGES REMOVE AND CLEAN 
FLOW TiiROUGH ELEMENT CLOGGED -

HISSING SOUND FROM AC1UA- LOOSE ACTUATOR STUD NlTI'S TIGHTEN 
TOR ASSEMBLY 

END CAP SEAL LEAKAGE REPLACE SEAL 

SHAFT SEAL LEAKAGE REPLACE SEAL 

-[ NafE] 

Steps h through j are applica
ble for FAIL CLOSE control 
elements only. Steps k and 1 
describe procedures for FAIL 
OPEN type control elements. 
Steps m through pare applica
ble for.both. 

h. Disconnect the temporary air 
line from the actuator assembly upper cap 
air port and install in the lower cap 
air port. 

i. Apply sufficient air pressure 
to the actuator assembly to retract the 
actuator shaft approximately two (2) 
inches into the cylinder. 

j. Remove stem clamp (2). 

· k. Apply sufficient air pres-
sure to the actuator assembly upper cap 
air port to extend the plug assembly 
to within two (2) inches of the closed 
position. 

1. Remove stem clamp (2). 

m. Remove gland flange (3) and 
yoke clamp (4). 

n. Lift the actuator assembly 
from the body assembly. 

o. Slowly relieve all air pressure 
from the actuator assembly. Disconnect 
the temporary ait line and remove the act
uator assembly to a clean work area for 
disa~sembly if required. 

p. Install stem clamp (2) onto the 
plug assembly to facilitate lifting inter
nal parts from the body assembly. 

3-5. BODY ASSEMBLY {See figure 3-3). 
, 

a. Remove the bonnet flange (16) 
from the body (1). 

b. Attach the yoke clamp (21) 
and a sling to the bonnet (12) and 
remove the bonnet from the body, 

c. Remove flexitalic gasket (2) 
from the body. 

d. Remove bushing guide (9), 
spacer (8) and bushing (7) from the 
disk stack (5). Remove the seals (2) 
from the bushing guide, spacer and 
bushing. 

e. Attach the stem connector (23) 

1 
to the stem and remove the plug 
assembly (6) • 

f. Remove the seal spacers (10) 
and balance seal (10) from the bonnet. 

4.1.39-14 
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• 
1. ACTUATOR ASSEMBLY 
2. STEM CLAMP 
3. GLAND FLANGE 
4. YOKE CLAMP 
5. BONNET 
6. NUT 
7 • LOCKWASHER 
8. PLUG ASSEMBLY 
9. BODY 

I 

• 
~J 

I 
I 

.. ·:· '..J 

FIGURE 3-2. CONTROL ELEMENT 

• 4.1.39-15 
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BODY ASSEMBLY 

- _ ~23 

I 

20~ : _22 w 
I 

: @_17 
I I 

12 

1. 
2. 
3. 
4. 
5 • 
6 • 

. 7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
2 3. 

BODY & STUDS 
GASKET, FLEXITALLIC 
WARMING DISK 
SEAT RING 
DISK STACK ASSEMBLY 
PLUG ASSEMBLY 
BUSHING -
SPACER 
BUSHING GUIDE 
SPACER & PACKING 
GASKET, FLEXITALLIC 
BONNET 
SPACER 
STEM PACKING 
PACKING FOLLOWER 
BONNET FLANCE 
HEX NUT 
HEX HEAD SCREW 
EYEBOLT 
HEX NUT 
YOKE CLAMP 
PACKING FLANGE 
STEM CONNECTOR 

FIGURE 3-3 BODY ASSEMBLY 
4.1.39-16 
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g. Remove the packing 
follower (15) from the bonnet. 
Using a packing puller, remove 
packings (14). Remove packing 
spacer (13) from bonnet. 

--

h. Lift disk stack from 
the body. 

NOTE 

WEIGHT OF THE DISK 
STACK ASSEMBLY MAY 
NECESSITATE USE OF 
A SLING AND HOIST 
TO REMOVE . 

i. Remove seat ring (4) 
from the body. 

j. Remove gaskets from 
the seat ring. 

k. Remove the warming 
disk assembly (3) from the 
body. 

1. Remove seal from the 
warming disk assembly, 

4. 1.39-17 



3-6. ACTUATOR ASSEMBLY 
(SEE FIGURE 3-8) 

If a manual override assembly 
is installed on the upper cap of the 
actuator assembly. refer to Section 
v for removal instructions. 

, WARNING I 
I 

THE ACTUATOR ASSEMBLY IS 
SPRING LOADED. USE CARE 
TO FOLLOW NORMAL SAFETY 
PROCEDURES AND THE FOL
LOKING INSTRUCTIONS WHEN 
REMOVING THE END CAPS. 
INJURY TO PERSONNEL OR 
DAMAGE TO THE ASSEMBLY 
COULD RESULT FROM IM
PROPER DISASSEMBLY. 

a. Remove two directly oppo
site 5-:tuds (4) from the actuator 
assembly. 

b. Replace the two removed 
studs with two all-thread studs of a 
length at least SO\ longer than the 
length of cylinder (3). Allow the 
excess length of the studs to extend 
above the upper cap. Install lock
washers under the stud nuts on the 
lower cap end of the studs and flat 
washers under the upper cap ends. 
(See- figure 3-9). 

c. Remove remaining four studs 

4. 1.39-18 

(4. figure 3-8). 

FLAT WASHER 

LOCKWASHER 

FIGURE 3-9. INSTALLING EXTENSION STUDS 

[ CAUTION] 

NUTS ON TI-IE EXTENSION STUDS 
MUST BE REMOVED EVENLY BY 
INCREMENTS TO PREVENT CANT
ING 1liE UPPER CAP. 

d. Alternately back-off the nuts 
on the extension studs until all spring 
tension is relieved. Remove upper cap 
(1). 

e. Remove springs (7) (FAIL 
CLOSE type actuators only. 

f. Tilt cylinder (3) at the 
top to break sealing tension at the 
lower cap. Remove the cylinder. 

g. Slide actuator shaft (8). 
with piston (9) attached. from lower 
cap (2). 

h. Remove springs (7). (FAIL 
OPEN type actuators only). 

• 

• 

• 
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IS'c!, 

I 

1 7 

• 
C JPfUNG OVUI) 

1. UPPER CAP 9. PISTON 
2. LOWER CAP 10. NUT 
3. CYLINDER 11. 0-RING 
4. STUD 12. 0-RING 
5. NUT 13. 0-RING 
6. LOCKWASHER 14. 0-RING 
7. SPRING 15. 0-RING 
8. ACTUATOR SHAFT 16. BUSHING 

• Figure 3-8. Actuator Assembly 
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I NOTE j 
Jf A MANUAL OVERRIDE 
ASSEMBLY IS INSTALLED ON 
1HE UPPER CAP NtTl' (10) 
IS DELETED AND AN EXTEN
SION SHAFT RETAINS 1llE 
PISTON TO 1llE AC1\JATOR 
SHAFT. 

i. Secure the actuator shaft 
in a vise equipped with soft brass 
jaws. Remove nut (10), or the exten
sion shaft, and piston (9). 

I NOTE] 

SECURE THE SHAFT BY 1HE 
MILLED FLATS. IF 1liE 
SHAFT DOES NOT HAVE FLATS 
INSTALL 1liE STEM CLAMP 
ONTO 1liE SHAFT AND CLAMP 
1HE STEM CLAMP IN THE 
VISE. 

3-7. CLEANING 

3-8. CLEANING MATERIALS REQUIRED 

The following list of materials 
is used to comply with Control Com
ponents lnt'l. recommended cleaning 
requirements. Materials and methods 
may be changed to meet local condi
tions and requirements. 

Crocus cloth, 200 grit 
Brush, non-metalic 
Brush, wire 
Cleaning cloths 
•Solvent 

Ethyl alcohol, 
anhydrous denatured 

Methyl alcohol, 
anhydrous purified 

Naptha gas, 
chloride free 

Acetone, 
technical irade 

*Re-distilled solvents must be 
equivalent to new solvent. 

3-9. CLEANING METHODS 

f WARNING' 

SOLVENTS MAY BE TOXIC AND/ 
OR FLAMMABLE• REFER TO 
1HE MANUAFACTURER'S INSTRUC
TIONS BEFORE USING. EYE 
PROTECTION IS REQUIRED 
WHEN SOLVENTS OR COM
PRESSED AIR IS USED. 

a. Immerse parts in solvent. 

b. Remove stubborn accumula
tions of dirt from.sealing surfaces 
with a non-metalic brush. 

c. Rinse parts with clean sol
vent. 

I CAUTION I 
DO NOT USE ABRASIVES TO 
CLEAN TI-IE PLUG, STEM, OR 

BORE OF 'J1iE DISK STACK. 

d. Remove scale, rust, and minor 
pitting from the interior of the body 
using 200 grit crocus cloth or a wire 
brush. 

e. Soak the disk stack assembly 
in solvent. 

f. Direct compressed air 
through each disk passage, in the 
reverse direction of flow. 

I• Dry parts with cleaning 
cloths and/or compressed air. 

3-10. INSPECTION 

a. Visually inspect all thread
ed parts for damaged threads. 

b. Replace the actuator cylin
der if the interior surface has been 
scored or if fibers have separated 
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from the resin. 

c. Examine finished surfaces 
of parts for damage or wear. Note 
defect and repair in accordance with 
instructions in this section. 

I NOTE I 
BURRS, NICKS, AND SCRATCHES 
ARE DEFINED AS MATERIAL 
RAISED ABOVE NORMAL SUR
FACES WHICH, IF NOT REMOVED 
WOULD PREVENT COMPLETE MAT
ING OF PARTS AND SEALING 
SURFACES. RADIAL SCRATCHES 
ARE PERMISSIBLE, EXCEPT IN 
BALANCE SEAL AREAS. PARTS 
WITH LINEAR DEFECTS SHOULD 
BE REPLACED. (SEE FIGURE 
3-10). 

FIGURE 3-10. SURFACE DEFECTS 

3-11. REPAIR 

3-12. GENERAL 

Replace all parts that cannot 
be repaired by the following proced
ures. 

a. Chase all threads with 

correct tap or die to remove damage. 

b. Polish burrs and corrosion 
from sealine surfaces using 400 grit 
crocus cloth. 

[ CAUTION I 
EXCESS HONING WILL IN
CREASE THE DISK STACK 
BORE DIAMETER AND ALTER 
CHARACTERISTICS OF 1llE 
CONTROL ELEMENT. 

c. If the disk stack bore is 
galled, hone the bore using an auto
matic honing device only. HONE THE 
BORE ONLY UNTIL THE RAISED PARTICLES 
ARE REMOVED. 

d. Replace the plug assembly 
if pitted, galled, or worn through the 
hard surface overlay material. 

e. Clean all repaired parts 
as described in the CLEANING paragraphs. 

SEAT RING REPAIR N 4 
If the seat ring assembly s 

tructed with an encapsulate seat, 
at can be replaced as d cribed 

ring 

following procedures 

the 

ainer (4) from the 
at housing (5) 

Pry seat (6) om the seat 
se care not to da ge the 

ed surfaces. 

e. Fold a new seat ove 
s shown in figure 3-12 and ins 
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FIGURE 

f. 

AINER 
T HOUSING 

EAT 

figure of 
seat ring 
seat ring 
pressure. 

lide retainer (4) to 
t housing, against the 

on 

the 

h. Place the plug, with stem 
, into a press assembly as shown 

i gure 3-13. I ·~::!.!rn s s A 

assembly 

across 

k. le pushing o the inside 
the retainer "th a small 

,slowly press t seat ring 

• 

eat housing Wltil he retain- • 
the groove in the at hous-

ing. sure the retainer is mplete-
ly in alled in the groove. 

1. Remove the seat ring a 
from the press and install ri 

figure 3-11) to hold the retain 
n place. 

3-14. ASSEMBLY 

Procedures described in the 
following paragraphs are a~plicable 
for both configurations of control 
elements. Refer to the drawings ship
ped with the control element for 
torque values and other data applicable 

to a particular control element. 
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3-15. ACTUATOR ASSEMBLY (See figure 
3-14). . 

a. Apply lubricant, such as 
Dow Corning number 55, or equivalent, 
to all o-rings and install as shown 
in figure 3-14. 

IF A MANUAL OVERRIDE 
ASSEMB~Y IS INSTALLED ON 
TilE UPPER CAP,REFER TO 
SECTION V FOR INSTAL
LATION INSTRUCTIONS. 

b. Apply a light coat of lub
ricant,such as Dow Corning number 55 
or equivalent, to the interior sur
face of cylinder (3). Install the 
cylinder onto lower cap (2). 

I NOTE I 
STEP C IS APPLICABLE FOR 
FAIL OPEN TYPE ACTUATOR 
ASSEMBLIES ONLY. 

c. Install springs (7) into 
the cylinder. 

d. Secure actuator shaft (8) 
in a vise equipped with soft brass jaws. 

I NOTE! 

SECURE THE ACTUATOR SHAFT 
BY THE MILLED FLATS. IF 
TilE SHAFT DOES NOT HAVE 
FLATS,INSTALL THE STEM 
CLAMP ON THE SHAFT AND 
CLAMP THE STEM CLAMP IN 
TilE VISE. 

e. Secure piston (9) to the 
actuator shaft. 
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( NOTE I 
IF A MANUAL OVERRIDE 
ASSEMBLY IS_INSTALLED ON 
THE UPPER CAP, NUT (10) 
IS DELETED AND THE PIS
TON IS SECURED TO THE 
ACTUATOR SHAFT BY AN EX
TENSION SHAFT. APPLY LOC
TITE 242 TO THE ACTUATOR 
SHAFT TilREADS BEFORE IN
STALLING TilE EXTENSION 
SHAFT. 

f. Insert the actuator shaft 
assembly into the lower cap. 

l NOTE I 
STEP HIS APPLICABLE FOR 
FAIL CLOSE TYPE ACTUATORS 
ONLY. 

g. Install springs (7) into 
the cylinder. 

h. Install two all-thread studs 
of a length at least SO% longer than 
the length of the cylinder into the 
lower cap. Allow the excess length of 
the studs to extend from t.ne upper cap 
end. Install lockwashers \Dlder the 
nuts on the lower cap end of the studs 
and flat washers under the nuts on the 
upper cap end. (See figure 3-13). 

i. Align the air ports in the 
lower cap and upper cap (1). Slide 
the upper cap onto the extension studs. 

r CAUTION 1 
TIGITTEN THE NUTS EVENLY 
ON THE EXTENSION STUDS 
BY INCREMENTS TO PRE
VENT CANTING THE UPPER 
CAP. USE CARE TO PRE
VENT DAMAGE TO 0-RINGS 
WHILE INSTALLING THE 
UPPER CAP • 
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1. UPPER CAP 9. PISTON 
2. LOWER CAP 10. NUT 
3. CYLINDER 11. 0-RING 
4. STUD 12. 0-RING 
s. NUT 13. 0-RING 
6. LOCKWASHER 14. 0-RING 
7. SPRING 15. 0-RING 
8. ACTUATOR SHAFT 16. BUSHING 

FIGURE 3-14. ACTUATOR ASSEMBLY • 
4. 1.39-24 
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LAT WASHER 

OCKWASHER 

FIGURE 3-15 
INSTALLING EXTENSION STUDS 

STEPS J THROUGH MARE 
APPLICABLE IF THE ACTU
ATOR SHAFT DOES NOT 
EXTEND TiiROUGH THE LOWER 
CAP WHEN THE UPPER 
CAP IS INSTALLED ON THE 
EXTENSION STUDS. STEPS 
N THROUGH PARE APPLICABLE 
FOR ALL OTiiER ACTIJATOR 
ASSEMBLIES. 

j. Raise the cylinder from 
the lower cap to allow sight of the 
actuator shaft. 

k. Place wood blocks between 
the lower cap and the cylinder to 
support the cylinder in the raised 
position. 

1. Using an appropriate 
length of wooden dowel, guide the 
actuator shaft into the lower cap 
while alternately tightening the 
nuts on the extension studs. 

m. Remove the blocks as soon 
as the shaft is through the lower 
cap. 

4.1.39-25 

n. Continue to tighten the ex
tension stud nuts until the end caps are 
seated against the cylinder. 

o. Install four studs (4,fig
ure 3-14) and tighten the ~uts. 

p. Remove the two extension 
studs and replace with the remaining 
studs (4). 

3-16. TEST ASSEMBLED ACTUATOR 
ASSEMBLY 

a. Connect an air line to the 
lower cap air port and slowly apply 
80 psi air pressure. Check for leak
age at the bottom seal. Check for air 
flow at the upper cap air port, indi
cating piston seal leakage. Vent the 
air pressure. 

b. Remove the air .line from 
the lower cap air port and connect to 
the upper cap air port. Repeat step 
a above to test for upper cap leakage. 

3-17. BODY ASSEMBLY (SEE FIGURE 3-16) 

a. Apply a lubricant, such as 
petroleum jelly on seals (2) to hold 
them in place on the warming disk (3), 
seat ring (4) bushing (7) and bushing 
spacer (8). Install the· seals in the 
grooves in the respective parts. 

b. Install the warming disk 
in the body (1). Rotate the warming 
disk several times to ensure it is 
fully seated in the body recess. 

c. Install the seat ring in 
the body. Ensure the seat ring is 
seated in the recess of the warming 
disk. 

d. Lower .the disk stack (5) 
into the body until seated on the 
seat ring. Ensure the disk stack is 
seated in the recess of the seat ring. 

NOTE 

WElGIIT OF TiiE DISK STACK 
MAY REOUIRE USE OF A 
HOIST TO INSTALL. 
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BODY ASSEMBLY 
1. BODY & STUDS 
2. GASKET, FLEXITALLIC 
3. WARMING DISK 
4. SEAT RING 
5. DISK STACK ASSEMBLY 
6. PLUG ASSEMBLY 
7. BUSHING 
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10. SPACER & PACKING 
11. GASKET, FLEXITALLIC 
12. BONNET 
13. SPACER 
14. STEM PACKING 
15. PACKING FOLLOWER 
1~. BONNET FLANCE 
17. HEX NUT 
18. HEX HEAD SCREW 
19. EYEBOLT 
20. HEX NUT 
21. YOKE CLAMP 
22. PACKING FLANGE 
23. STEM CONNECTOR 

FIGURE 3-16 BODY ASSEMBLY 
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FIGURE 3-17 SEAT RING INSTALLATION CAUTION 

.$PAC~R 
GRAFOIL 
BUSHING GUIDE DO NOT USE A POINTED TOOL 

TO INSTALL IBE BALANCE 
SEAL AS DAMAGE TO THE 
SEALING CAPACITY OF THE 
SEALS WILL RESULT. THE 
BALANCE SEALS ARE EASILY 
BROKEN IF UNEVEN PRESSURE 
IS APPLIED WHEN INSTALLING. 

! : 

LUG 
ASSY 

I 
i' 

FLEXITALLIC 
GASKET 

e. Apply Ultragraphite Coat 
Grade AA Lubricant. manufactured by 
Bylon Industries, Cleveland, Ohio, on 
the plug assembly (6, Figure 3-16). 
Install the stem clamp (23) on the 
plug assembly. Attach a sling to the 
plug and carefully lower the plug 
assembly into the disk stack assembly 
until bottomed on the seat ring. 
Remove the stem clamp. 

f. Install the bushing, 
spacer and bushing guide around the 
plug assembly. Ensure each item i~ 
seated in the recess of the preceding 
part. 

g. Apply Ultragraphite Coat, 
Grade AA lubricant on the balance seal 
(10). 

4.1.39-27 

FIGURE 3-19. TORQUE SEQUENCE 

h. Install one of the 
balance seal into the recess of the 
bonnet. Use a ring of the same o.d. 
as the seal to push the seal into the 
bonnet recess. 

i. Install the balance seal 
into the recess of the bonnet. Use a 
ring of the same OD as the seal to 
push the seal into the bonnet recess. 

j. Place the remaining 
balance seal spacer around the plug 
assembly. 

k. Install the flex gasket 
(11) in the machined groove on top of 
the body. Ensure the gasket is sealed 
in the groove. 

1. Install the yoke clamp 
(21) and a sling on the bonnet. Using 
care to prevent damage to the balance 
seal, lower the bonnet into the body 
cavity. 

m. Position the bonnet flange 
(16) over the bonnet and secure to the 
body. Tighten the nuts to the torque 
specified on the assembly drawings. 
Tighten the nuts alternately by 40 ft-lb 
increments, using a cross circu!ar 
pattern as shown in figure 3-19. Ensure 
the plug stem is centered in the bonnet 
packing bore while tightening the nuts. 

n. Install the packing spacer 
(13, figure 3-16) into the bonnet • 



o. Apply Ultragraphite coat, 
Grade AA lubricant to the packings (14). 

CAUTION 

DO NOT USE A POINTED TOOL 
TO INSTALL THE PACKINGS AS 
DAMAGE TO IBE SEALING CA
PACI1Y OF IBE PACKINGS WILL 
RESULT. 

p. Carefully slide two packings, 
one at a time, over the plug stem and 
push into the bonnet cavity using the 
packing sleeve (15) to seat the pack
ings. 

NOTE 

DO NOT SEAT MORE THAN TWO 
PACKINGS PER OPERATION OR 
IBE PACKINGS WILL NOT COM
PRESS AS REQUIRED. 

q. Slide the packing sleeve 
over the plug stem against the packings. 

r. Assemble the yoke clamp to 
the bonnet and slide the pac~ing 
flange (22) on to the stem. 

s. Tighten the packing flange 
nut (20) to 30 to 40 ft-lbs torque. 
This will apply approximately 1000 
PSI pressure against the packings, 
compressing them for maximum seal
ing. 

t. Remove the packing flange 
and packing sleeve and repeat steps m 
through t to install the remaining 
quantity of packings. 

u. Remove the yoke clamp. 
Install the packing sleeve, the yoke, 
the yoke clamp and the packing flange. 

3-18. CONTROL ELEMENT 
(SEE FIGURE 3-2-0 

a. Connect a sling to actuator 
assembly (1) as shown in figure 3-20. 

~ \\ 
EYUOLT f \~\ .. ~PPER CAP 

(
CUSTOMlll) \\ 
su,~~11:0 -·' 

IIIEMOVE NUT 
TO INSTALL 
EY!BOLT 

FIGURE 3-20 
ATTACHING SLING TO ACTUATOR ASSEMBLY 

AIR UNE 

~AP 
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FIGURE 3-21.CONTROL ELEMENT 
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1. ACTU~OR ASSEMBLY 
2. STEM-CLAMP 
3. Gu.ND FLANGE 
-1. YOKE CLAMP 
S. BONNET 
6. N\IT 
7. LOCD'ASHER 
8. PLUG ASSEMBLY 
9. BODY 



NOTE 

Steps band c below are 
applicable for FAIL CLOSE 
type actuators only. 
Steps d and e apply to 
both configurations. 

b. Connect a tempory air 
line, with a hand controlled press
ure regulator installed, to the low
er cap air port. 

c. Slowly apply sufficient air 
pressure to retract the the actuator 
shaft approximately two (2) inches 
into the actuator cylinder. 

d. Lower the actuator assembly 
onto the body assembly adn secure 
the two units with yoke clamp (4, 
figure 3-20). 

e. Install gland flange (3) 
and secure with the yoke clamp. 

NOTE 

Step f is applicable for 
FAIL CLOSE actuators only. 
Refer to steps g and h for 
procedures that apply to 
FIAL OPEN configurations. 
Steps i through n are 
applicable to both types. 

4.1.39-30 

f. Slowly relieve all air nress
sure from the actuator assembly, ~llow
ing the actuator shaft to extend into 
contact with the plug stem. 

g. Install an air line, with a 
manually controlled regulator installed, 
to the upper cap air port. 

h. Apply sufficient air pressure 
to extend the actuator shaft into con
tact with the upper cap air port. 

i. Install stem clamp (2) to 
secure the plug stem to the actuator 
shaft. 

j. Slowly relieve all air press
ure from the actuator assembly, allow
ing the internal parts to seek the 
relaxed level. 

k. Install accessory assemblies 
in accordance with instructions de
scribed in Section IV. 

1. Remove the temporary air 
line and install all permanent utility 
lines. 

m. Check operation of the con
trol component. 

• 

• 

• 
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LEVEL 1 

Definition: 

Parts Recommended: 

LEVEL 2* 

Definition: 

Parts Recommended: 

LEVEL 3* 

Definition: 

Parts Recommended: 

*Long lead time items 

SECTION IV 
RECOMMENDED SPARE PARTS 

AND 
ASSEMBLY DRAWINGS 

Parts recommended in this level are classified as basic, routine, maintenance parts, 
and are recommended as the minimal spare parts requirement. 

Seat Ring, All soft goods, such as Seals, Packings, O-rings, etc ... , for the body and 
actuator assemblies. 

Parts recommended in this level are for control elements used in secondary systems 
and are not considered critical to plant operation, i.e. can be blocked out in the 
event of an element malfunction while the plant continues to operate. 

Plug Assembly and all level 1 parts. 

Parts in this level are recommended as spares when the control element performs 
a function that is critical to plant operation, i.e. plant shut-down will result in the 
event of an element malfunction. 

Disc Stack Assembly, and all level 1 and level 2 parts. 

Include part number of the item, assembly drawing on which the item is listed and the serial number of the 
control element when ordering parts. 

The following assembly drawing are included in this addendum: 

24744-1 - TOP ASSEMBLY 

921601099 - BODY ASSEMBLY 
730401011 - LIMIT SWITCH ASSEMBLY 
730202028 - POSITIONER ASSEMBLY 
730111042 - ACTUATOR ASSEMBLY 
730305010 - MANUAL OVERRIDE ASSEMBLY 
933901010 - CONTROL SCHEMATIC ASSEMBLY 

4. 1.39-31 
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THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION WITH All RIGHTS AND 
T!TI.ES RESERVED ANO MAY NOT Bl REPRODUCED IN WHOLE OR IN PART 
WITHOUT WRITTEN CONSENT OF CONTROL COMPONENTS INC. 

PARTS LIST .---,.--------....... --------,.---------
NO. NAME MATERIAL QTY REMARKS 

I BODY ASTM-A-IP2 ·F22 

2 BONNET ASTM-A-IA2-F22 

3 FLANGE , BONNET ASTM-A-IRZ-F22 I R A"l87-22 

I - 4 STUD, BONNET ASTM-Al93-Blb 

r 
5 NUT, HEX,BONNET ASTM-A194-j 

.6 PLUG ASTM-A182-FII 

7 STEM INCONEL 718 

8 BUSHING 4130/4140 

12 
12 

STELLITE #6 

9 WASHER, TAB 300 SERIES S.S. 

10 RING, SEAT ASl M A-182-FI I STELLITE •6 
II SPACER 4130/4140 
12 GASKET FLEXITALLIC FLEXICARa/2oo~t'-"ES b 
:3 DISK STACK IN CONE L 718 HEAT TREAT 
14 BUSH I NG, GUIDE 4130/4140 I 

ib SEAL,PLUG GTN-70 I OR GT-70 

:6 SPACER,PLUG SEAL 400 SERIES S.S. 2 
17 PACKING C.t.RBON WEAVE 3 
18 SPACER, PACKING INCONEL 718 I HEAT TREAT 

.. i9 PACKING, STEM GTN-70 4 OR GT-70 

f 
20 FOLLOWER, PACKING 300 SERIES S.S. 

21 FLANGE, PACKING CARBON STEEL 

22 CLAMP,YOKE CARBON STEEL 

23 BOLT,PACKING FLANGE CARBON STEEL 

24 CONNECTOR STEM 300 SERIES S.S. 

CAD. PLATE 
2 CAD. PLATE 

2 

., 
- 25 YOKE CARBON STEEL I 

I 26 PLATE,TRAVEL 300 SERIES S.S. 
! 

27 SCREW, DRIVE 300 SERIES S.S. 8 
28 LABEL, FLOW 300 SERIES S.S. 
29 PLATE,DATA 300 SERIES S.S. 
30 LIMIT SWITCH EA170 NAMCO 

3 i ACTUATOR 200 IN~ 

32 POSITIONER M-:'CRE 

3~ NUT, HEX 300 SERIES 4 

34 N/A 
35 D!~K, WARMING INCONEL 718 
'3b GASKET, FLEXITALLIC FLEXICAR&/300SER 

'17 N I>. 

38 VALVE SOLENOID ASCO CJ-WAY l~N 

39 BOLT '300 SERIES. 2 
- 4() VALVE, QUICK RELEASE WABCO ¼"ij?T 2 

41 TUBING COPPER A/R 

42 PIPE BLJIC:K IRON A/R 
lf '3 TUBING COPPER A/R 
lj Lt FITTINGS .:.TUBING BRASS A/R 

_L L / ./ LL .LL../_,:_..' 
8.0 MIN. REQ'D F'OR REMOVAL r~--._ 

Bb.00MAX. 

II.% 
11.72 

18.32 
18.08 

INLET CONNECTION r~IN. SCH. XXS 

2500ANSt 

I "
1

C)_
2
-;' I -

1--,a.<>H 

41 
I /2 NPT 

ELECTRICAL CONN, , 
SIGNAL l/4NPT 

4-20 MA 

OUTLET CONNECTION 10 IN. STD. 

10,150-

t 

TYPE CCI PISlQ,'-j > 

-·7. 

REVISIONS 
ECO ~ LTR DESCRIPTION DATE 

O?'JIC) ~-- _ _RF_':_Ef.l_~~D __________ _ 
Q,' '/08 A REV CONTROL S!.'IEf(lflT!CfllODED 81/TTWEl 

03176 

7/;;'6 
/ }I id·-- f\~ 
.. - . n B REVISE ITE.M 4 1 5 ;~7;?:,0 1 +'1 'l/i/iJ ':,,fl,.l.,, 

tli o C r'.E VI SE' P IT EM 4-f, 1 ... PO TAG N !. i/.~ /if ~,, .. ~ '( ll 
J,~4{) D /TE/YI 3',C-\ __ . W/lS 1./tX/f,/\IJI QDS[ Arvh ;/-,_/;,I 8,,,. . ff/ 

1-------i----'t--£&.KY,(i~~~ 4.;:.~-.zfj___ ' - __:, __ ·,:(-1 
0035'5 ~ /Tt'/1-1 d W,!S 8tJSH1A14, /NC 7tt!; / fflf/ U WA5 " C..\, 

5PACFI:, 4130/4140;"'IZW4S(?TY6f'42WAS /:2.f. --~ 
Ttl/J/Nti S1 / t;¢• SS; I TP,/.J 4 I ( ./.J WIS .:t,,:? SS I 

00574- F 1r£"1 ~z. W.4.S ~/Uy AP5'; ,10.a.z, 
;Tff/'15 +2,'IM,RIV!SF:fl Sc HE/11,•ffJC', f:/-J.-1/ DM. 
/TcPr'/2 QT"f WAS fl ,1!)/)t:!) e (II, 

CQNIRQb SCHEMATIC 

SECTIONEQ VIEW 

~ VALVE HAS WARMING DISK, ~ILL USE APROX. IOO-l50LB/HR STEAM 

I. VALVE TO BE MOUNTED VERTICAL WITH ACTUATOR UP 
NOTES: 

100 

90 

80 

70 

60 

% Cv VS. % STROKE 

/ 
/ 

/ 

CERTIFICATION 

- STEARNS - ROGER 
/ 

UNIT NA 
DATE 

45 BOOSTER, VOLUME FISHER 6 
~ PRESSURE CLASS 

-r--t----~-----+--------1---t--.------t c3 MAX. ALLOWABLE TEMP. IO IO F SUPPLY 80-100 PSI AIR 
o 50 

/ 
/ 

Yb POSITION TRANS. BAILEY ELECTRIC ~-t----------+--------t---t-6_6_l4_5_0_0_-_R_l--t0 c, MAX.PRESSURE(li)l00°F 6250 PSI SIGNAL IN: 4-20 MA. OUT: -
47 FILTER PARKER HANNIFIN 

48 TRANSDUCER FISHEFi 546 
49 FITTINGS - PIPE BLACK IRON 

07F 24A ~ NUCLEAR CLASS NA INCREASING SIGNAL OPENS ELEMENT -------------+----------------I 0::i-;..;..;;..;;..c='-.;_;_~..;.;;,..;;...._ _____ ...:.=.;.__ __ +-___________ ;;;.;;;;,;~;;;.;.;..~ 
------------+----"-'-----t---+-W~v_R=[_,.-.u~L __ A_T-'C'_,_,R'---4' tj HYDROTEST PRESSURE 9'375 PSI SHAFT EXTENDS TO CLOSE ELEMENT 
-t--+----------+--------+-A~R-+-------4~ MAX. Cv® 100% STROKE b5 Cv. FAILURE POSITION CLOSED 

~ MAX. SEAT LEAKAGE NOMINAL STROKE b IN:! .50 
..t---1----------+--------+---+-------11 1-M_I_N_, C_O_N_T_. _F_L_O_W_~'-· O~C_v_. ______ s_T_R_O_K_E_T_I_M_E_(_S_E_C ___ ) _._8 __ 0_PE_N~l-~O_C"'"L..,OS~E-t 

BONNET FLG. NUT TORQUE 1140-1260 FT-LP VALVE a OPERATOR WEIGHT2000LB. 

_,_ -

~ 40 

30 

20 

10 
/' 

V 

/ 
/ 

,I 

.,,/ 

O 10 20 30 40 1110 60 70 80 90 IOO 

% STROKE 

DRAG®VALVE 
0xlO ANSI CLASS ?SOO 
CONDEtJSER DUMP PRESS. REDUCING 

IOENT NO DWG NO 

24 744-1-5 
SltfET I OF I 

t/1 
I 



i 

0 STANDARD 
BILL OF MATERIAL PAGE 2. OP~ 

Control Components International W.O,ICONTRACTNUMBER 

-LVNUMKR~ 247 44-1 
I I ·- I I 

® LATEST ASS'Y START DATE REY, RELEASE STATUS 

C I NUMBER I 

. DRAG VALVE , 6.X ,o 1 2500 ANSI ::::::~~~T: ISSUE I DATE I 
, MATERIAL STATUS 

I T (ALPH" 
I 
s SOURCE, DATE DUE LOCATION MATERIAL 

E CODE QUANTITY s P.O.t, STOCK LIST-ITEM 

M ITEM Dl!SCRIPTION PART NUMBER u s.o., MONTH DAV AREA REl'ER. NUMKII 
EA TOTAL E 

DRAG9 VALVE 24744-1 

I BODY ASSV g2100IQC)C) I 

2 BODY _ MACH IN ING 320I0Ib85 I 
,. -

-- ---~- - "A-STM·~·A;;l82~F22 -- -- --- -- f-- ,__ ., . - -·· .- . ---,-- - -- ~--·--· . . - __ ,,_ - --- ... 
~ ----------··· - ----- ·····~ ----·---- ·---···--··-- --··---··---•·· . - .---·- . _,,_ ,-- . 

i ? DISK STACK ASSV g2"31I r 061 I 
INC 718 

4 DISK ASSY WARMING 923711060 I 

INC 718 

5 POSITIONER .ASSV 7"30202028 .. I 
{ MOORE) . : .-

b YOKE ASSEMBLY i724006001 I 

7 PLATE, IDENTIFICATION 1, 1,010":35 I 

300 SERIES S.S 

8 LABEL FLOW 1"32701007 I 

":300 SERIES S. S 

• • • 



• • • 
0 STANDARD 

BILL OF MATERIAL PAGE .3 OF 4-
'4 SPECIAL 

(.;ontrol components International W. 0./CONTRACT NUMBER 

I I 
24744-1 I I 

ASSEMllL V NUMllE A', RELEASE STATUS 

® 
LATEST ASS'V START DATE REV. 

I ASS'Y PULL I C I NUMBER I 
ASSEMBLV NAME DR AG VALVE IASS'Y START I ISSUE I DATE I 

I 

MATERIAL STATUS 

ALPHA 
I DATE DUE LOCATION 

T s SOURCE: MATERIAL 

E CODE QUANTITV s P.0.t, STOCK LIST- ITEM 

M ITEM DESCRIPTION PART NUMBER u 
MONTH AREA REFER. NUMBER 

EA TOTAL E s.o., DAV 

C) SCREW DRIVE(1 2x1/a) 25QQ4QQQL 6 I , 

,00 SERIES S. $ 

10 LIMIT I SWITCH 7"'.30401011 I 

EA 170 NAMCO 

" ACTUATOR 7301 II 042 I 

!'" 
200 IN2.. · ... 

i.., 

~ 
12. C.ONTR.OL SCUEMAilC- ASS~ 9339O\010 I 

01 

• I ,, PLATE, MOVNTIN~ 35/~022~4 I 

At..1/M 
14 5C~EWS, HEX HO 25"031001;) z 

~,-1~x~4: 300 S5 

I~ /: WAS#E/s ;:t,,11r k? 5"/ / 2.0{X)8 z 
6i;'~'', 300 S5 

I~ WASHe~ LOCK 2.5/ 130034- 4 
6"/;1, ~, 300 ss 

17 SCREY{ 1-/EX HD l975'/~A8 2. 
-lj-/6 X ~ .30() s.s 



I 

I 

0 STANDARD 
BILL OF MATERIAL 
Control Components International 

!"---
~ 
c., 
O> 

I 

T 

E 
M 

/( 18 

/ 19 

,r 11; 

2.4744-1 
lo1BLV NUMBER: 

I © LATEST ASS'V START DATE 

, Dtf'A~ VAL VE} ~ X /0 1 2,00 Alt/SI l::::::~~~T: 

I 
s SOURCE: 

QUANTITY s P.O.# 
ITEM DESCRIPTION PART NUMBER u 

5.0.# EA TOTAL E 

WASI-IE~ L.~CK 25//30033 z - - - --·- ___ ,_. - ---
.3/4 ,, ~, 300 55 

TRANSDU:.E~ r/Sfle!e 25"~tk'.XW4 I 

1-20 MA, 3-/-S PS/ 

... 

' 

• • 

PAGE 4- OF+ 
W. 0./CONTRACT NUMBER 

I I 
I I 

REV. RELEASE STATUS 

C. I NUMBER I 
ISSUE I DATE I 

MATERIAL STATUS 

DATE DUE LOCATION MATERIAL 

STOCK LIST-ITEM 

MONTH DAV AREA REFER. NUMBER 

I 

• 



--.-~.t.;:.sr .... ::.:·.::-;t:1;..;...,1 .:.1.::_;,•··"-1 . .:~;·.-,11M,.li..~ - ,~st-· • .:i 
7,-~i '., f .~:i ,:.:.;) r.'.A'r ,.~T [:[ F;.ti'~;:..::.,.:;:r:; 1:~ \','HV~( OR ii, p;,'1T 
1• .. ;h::,u; V,i<ITT(N CO/.S[NT CF CCMRC,L COC.'P()N[NlS l~<l[R~-'TIC.'.Al. 

~ -
~ 
w 
-..J 

& .JoR.q__ue:_NUT TO 26/26. FT- LB 

£ TORQUE NUT TO 1140/1260 FT-LB ffi STACK UP VALVE TO 6 ./25 DIM., WITHOUT 
FLEX. ~ASKET. HACHINE SURFACE OF 
ITEM Q.) TC MEET DIM. SHOWN. 

NOT ES: 
ll'ro•t•.:-• ..... -,-1.-.r::~ 
WUCIIIW.•.._ .... 

DISK STACK SHOWN FOR REF ONLY 

tJO hOT SC.&U c;ia.AiNG u-.L[SS OTHf~\\ISt SP[Clf"l(O 
r.•usT CONrc,::-•.i TO (S 100 [»~~[NS!C:'-iS ,1.i;;:c IN ,,..CHES 
GCQ'.•[T~JC sr.·EOLS F:= .. ,-si Ylt $ TOL[R.t~CCS .iiti.GL[S ~2• 
MACHl~~O SUhfACCS 1v1 f'iA ANSI e,&.1 (.0) ~-l (.00) :..OJ ( 000) :.010 

l\!lC'ING $Yf.'BOlS P(R ,1.,51 Yl2.J M-'TERIAL 
OR ASWA20 S££ n /,M 

AE=B~C-..1.U10~S P(R 1,11,.STI).12 ey' 1 

l------4------4 
FINISH 

~§].o'~ _ . • 027 2 / i ~-- --[-;-;-;~ _c_l ·_. 5 , C •, ', . --- - ___ ..,1Pr,: ... - - -· _ ---~- -I C: ~;- -
l- ~' t ! :... .. ~J. f J 

litU:.~SED 

03S581,--1 I /,-£/\1 7 p/;./ WAS :311occ24-

C\J359 IB I /TcM /4 P/,v w,,;s /.?37C.e:c1~ /d, 
6./2-S- WAS ~-725 

CONTRACT NO 

WARM ING PISK SHOWN 
FOR. REF ONLY 

80DY 5HOWN_FOR. P..EF OliL-Y 

CONTROL COMPONENTS INTERNATIONAL 
A O,VISIC~ or '3AECOC1'. I, MLCOX 

IR\'l',[. CALIFORNIA 

BODY ASSEMBLY 

6 x 10, 2500 ANSI CLASS 

' r•w ,'i .... ,,_.,~ _,,, I"/'" r IZ[ r·-ooE IDU-.T NO~WG NO ~ lz.,.7,,u.t-1 'IHEATTREATAPVO ~-fl•i ' fr,,.,,_,.. C 19562 ~ ()216 0 IO 99 
NEXT ASSY I USED ON l-1 

APPllCATICN SC~LE NO!~E !UNIT WT SHEET / OF 5' 

t / 
_:. _____ -~-~,:_:;_ _____ -_.=-=...:,___ .. _::,..:~ ----~ 



D STANDARD 
BILL OF MATERIAL PAGE l. OF ,:;-

... SPECIAL 
control components International W. 0./CONTRACT NUMBER 

24744-11 I 

ASSEMBLY NUMBER: 92.1601099 I I 
LATEST ASs·v START DATE REV. RELEASE STATUS 

D I ASS'Y PULL I d I NUMBER I 
ASSEMBLY NAME BO y ASSY I b )( IO I 2..500 ANS I Cl .t\SS1ASS'VSTARTI 

ISSUE 
I I DATE 

I I MATERIAL STATUS 
I 

T ALPHA 
I DATE DUE LOCATION MATERl,-.L 

s SOURCE: 

E CODE QUANTITY s P.O.# STOCK LIST- ITEM 

M ITEM DESCRIPTION PART NUMBER u 
MONTH DAV AREA REFER. NUM8EA 

EA TOTAL E S.O.# 

&ODY ASSY Ql 16 0 I ll99 ,I 

I f>O NNET 32(4 O 1637 I 

ASTM -A18J - FZ2 

2 G-AS I< E T1 f LE)( I TA L l I G 25559052~ 6 . 
f:. -

,• 

fLE'X:IC.ARB /300 S.S 

~ 
~ 

3 N/A 

&. ~\NG I S~AT 32030 I 556 I 

ASTM -A/82- FIi 
5 PLUG ASSY 924102¾8 I 

41N PLu& • 1.s" S>TE. M . 

• ~.g'::,,'",,~11',t,""'"'" ,;-,,:-,,=. A /Ir. V Al:"< V 7' ~ P.C,/ A/.1?/' Y C ,-, P' /"' ,,I../ 4J.I/.' ;t:: <:; 

• 



.~ .... 
.l.,i 
IP 
~ 

• • • 
0 STANDARD 

BILL OF MATERIAL 
PAGE 3. OF ~ 

• SPECIAi. 
l,;0ntro1 l,;omponents International W. O./CONTRACT NUMBER 

247"'4-/I I 
ASSEMBLY NUMBER, 9219 o I ogg I I 

LATEST ASS'V START DATE REV. RELEASE STATUS 

ASSEMBLVNAME BODY ASSEMBLY I ASS'V PULL 1 E I NUMBER l 
IASS'V START I ISSUE I DATE I 

I 
MATERIAL STATUS 

T ALPHA I DATE DUE LOCATION 
s SOURCE: MATERIAL 

E CODE QUANTITY s P.O.# STOCI< I.IST- ITEM 

M ITEM DESCRIPTION PART NUMBER u 
AREA REFER. NUMBER EA TOTAL E S.0.# MONTH DAV 

6 BUSl-llNG 32070/178 I 
- -

4120/ 4140 
7 SPAC.ER 131101024 1 

-413 O / 4 I 40 
8 BUSHING . GUIDE '320701179 I 

4130/ 4140 
9. PACKING 120807002 I 

GTN 70 
10 SPACER I BAL. SEAL ,20412149 2 

410 
I I GASKET, FLEXITALLIC 255590472 I 

FLEXICARB/300 SS 
12 FLANGE.BONNET 121Sl9 016 I 

ASTM-A-182- F22 
13 NUT, HEX HD. (I~ -BUAlc) 2S0440062 12. 

ASTM -A- 1q4 .. , 
14 STUD,0 ~ - 8 x 9. 75) 12170601S 12 

ASTM-A-lqj-816 
c::; i::" t= P, '°' l'i V A. C:.. <._ V I C. n,N (:, R ~ \/ P. I (') r ~ C' l'l O r J..I A N r.; t= C' 



BILL OF MATERIAL 
}It SPECIAL 

Control Components International W.OJCONTRACTNUMBER 

24/W-JI I 
ASSEMBLY NUMBER: g 2 I 6 0 I O 9 g I I 

LATEST ASS'V START DATE REV. RELEASE STATUS 

ASSEMBLVNAME BODY ASS EM BLY I ASS'V PULL I 13 1 NUMBER I 
I ASS'V START I ISSUE I DATE I 

I 
MATERIAL STATUS 

T ALPHA 
I DATE DUE LOCATION 
s SOURCE: MATERIAL 

E CODE QUANTITY s P.O.# STOCK LIST-ITEM 

M ITEM DESCRIPTION PART NUMBER u 
MONTH DAV AREA REFER. NUMBER EA TOTAL E s.o., 

15 SCREW. HEX HD(¾-1ox 6 " 2S01101 I 3 2 
,oo SERIES S.5 

16 NUT.HEX. 3/4-10 2S04400"38 4 

300 SER\ES S.S 

17 EYE BOLT.(3/4- ,ox b.S) 2S01()0004 2 . 

f'a 
c'srL 

... 
! 
0 

18 CLAMP, YOKE 12210100 I 2 
ASTM-A 216 WCB 

19'SPACER. PACKING 12040"308S I 

INCONEL 718 
20 PACKING. STEM 723903005 I 

GTN70/GT70 
21 WA ~1-4E rt , Loe-t::- (l/2' Z.511 3 00?9 4 -

300 SER\ t:;5 5. S 
22 FOLLOWER, PACKING 122404008 I 

18-8 S.S. .• 

23 SCREW. HEX.HDJ½-,1x3) 2S011001S 4 
" "'.300 $ERIES S.S 

• i:::: o.nnv A c::.-c. "' c. r, ,,., ;:. r r: , I O • v C ,-.. r> /' 11 /\ ... , r_ ,- ,.. • 



• • • BILL OF MATERIAL 
D STANDARD 

PAGE -5- OF 5" 

(SPECIAL 

Control Components International W.OJCONTRACTNUMBER 

2.4 7',1'/ -J. I 

ASSEMBLY NUMBER: 9 2 I 6 0 I O CJ 9 I I 

LATEST ASS'Y START DATE REV. RELEASE STATUS 

BODY ASSEMBLY 
I ASS'Y PULL I B ISSUE 

I NUMBER I 
ASSEMBLY NAME 

IASS'Y START I I DATE I 

I 
MATERIAL STATUS 

T 
ALPHA 

I DATE DUE LOCATION 
s SOURCE: MATERIAL 

E CODE QUANTITY s P.O.#' STOCK LIST- ITEM 

M ITEM DESCRIPTION PART NUMBER u s.o., REFER. NUMBER 
EA TOTAL E MONTH DAV AREA 

2 ~4 NUT, HEX(½ --13) 25044001': 4 

'300 SE=:Rl£5 S.5 

2 ~5 SCREW. DRIVE 2S0040002 2 

100 SER(E5 s.s 
2 '.6 PLATE. POINTER 1"31"301017 I 

~ .... -=300 SERIES s.s 
~f 2 .... ~7 CONNECTOR.STEM I 2270100-=3 2 

".300 SE RIES S.5 

~8 2 FLANG,~ I rAc..~,N G 1'2250 I 005' r 

M/F 12.02 0\ 129 

.. 

,,- r- - n " I'\ V I\ ~ CV / < n, i I I":. 0 ,= 11 0 I r, r IC r- '°' tt ,,. I.I 4 ""' r e:: r 



• , 

J,1 

r . 
I 

• 

~•, 00,.,"tJMENT CONTAINS PAOl'RIETARY INFORMATION W:TH All HiGHTS AND 
, ThfS RcSERV£D ANO MA.V NOT 6E REPRODUC£0 IN WffO!.E CR IN PAtn 
WITHOUT WRITTEN CONSENT Of CONTROL COMPONF"ITS INC. 

( 
I 

+-I 
I 

l 

~] 
I 

I 
I 

[) 

411,~-,-·.r 
,3) 

· ... ./ 

I 
I 

,'\._J 

---v--i 

__ __rJ 

DO NOi' ICAl! DIIAWINO 
MUST CONFORM TO [S 100 
GEOMfTRIC SYMBOI.S ~ Yl•.I 
MACHlllrill:D SURFACES lV' PCP. ASA IM6.l 

WtlD"'G SYMBOI.S PER ANSI J lU 
OH A'SW A:.O . 

ABBREVIAllONS PER Mll-ST0-12 

UNlESS OTH[IIWIS! SPfctntl) 
01JA£!'.:StON!i AA£ IN lfC-IQ: 
TOl.t•~NCCS ANuLES -,,2" 
(.0) -• .\ (.00) ~-OJ (.000) 4.010 

MATERIAi. 

1------4---,-----tFINISH 

USED ON 
1-------l------.JHEAT TREAT 

NEXT ASSY .----

REVISIONS 
ECO NO LTR DESCRIPTION 

nELEASEO 

f PA~i NO. I REV I 

CONTRACT NO C::C::Cco.N ~~P~f2M!~E~!4 
-----•---'-"IIV"-'-rNr-_ r.!!.UIORNIA 

L\MIT SWl"fCH 
/..\SS' Y. 

i~(Nl NO l1IIG r~••J 

7304000)/ 
UNIT WT SNEET I 0, 



BILL OF MATERIAL 
....r-r::=1r;"'\~,-, ... , w-•·:4 .. l .-. ~ 

•: ... -~ .. -~,:.:, 1 ·,,,l:·· 
'···t ,. ;: )_. ~.; 

-••j . . . ! 
: - - -~ j l :, t · .. - W. OJCONTRACT NUMBER 

I I I 
I I 

~;;;a~ffl8 .. T AV ...... ftl -----·-·· LATEST ASS'V START DATI: REV. RELEASE. STATUS 

I 

I ASS'V PULL I I NUMBER I 

ASSEMBLV NAME. LIMIT SWITCH ASSEMBLY. 41s-6" STROKE IASS'V START I 
ISSUE I . DATE. I 

I 

MATERIAL STATUS 

T 

I 
s . SOURCE, OArE. OUE LOCATION MATERIAL 

E. 
QUANTITV s P.O.tf: STOCK LIST- ITEM 

M ITEM DESCRIPTION PART NUMBER TOTAL 
u s.o., MONTH DAV ARE.A REFER. NUMBER 

EA E 

1 MOUNTING PLATE 33130102: l 

CI STL. 
. 

2 LIMIT SWITCH 25851002E 1 

NAMCO l)Z9()(:J~ 

3 RO. HO. MACH. SCREW (~-28 X 3/8) 25032002~ 4 
.. 

,.. -- . . ·-s..ort-~·" -· .... ··---- .. -····----·-·· - -- •---- - ·-·-- .... .. . .. ·- -~·•··----·-- .. ,,__, ,_ "'--

-
i 4 FLAT HD. MACH. SCREW (5/16-18 X 5/f ) 2 503 2000f 4 

~Tl. 

5 LEVER 25893000~ 1 

6 ARM 130802011 l 

CI STL. . 

• • • 
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• 
!, ,· 
' 

• 

l fHIS DOCUMENT CONTAINS PROl'HIETARY INfORMATION WITH ALL RIGHTS ._ND 
TITLES RES£RV[D ANO MAY NOT AE REPRODUCID IN WHOLE OR IN PART 
WITHOUT WRITT[N CONSENT OF CONTMOL COMPONENTS INC. 

AC.1'\J~l'OR 

T 
_L 

VAL\IE. 

VALVE. I 
1/4 NPT 

VALVE~ 
1/4 N?T 

I 
I 

L--}-----
1oKE. S~OWN 

\ 
1/z. ~~AFT 

r \ NSTR\JME.NT 
/ 1/4 N?T 

/ 
/ 

4~ SiROKE. 

ECO NO LTR 

5ZSi:3 

REVISIONS 

DESCRIPTION 

RELEASED 

DATE 

_j__L._ __________ _,___.....___ __ t 

Q) 
N 
0 g 
I\J 
0 
l'il ,,.,. 

?P..P..i NO. RE'J. I 

DO NOT SCALE DRAWING UNUS$ OTHEIIWISE Sl'EClfltD 
MUST CONFORM TO £S IDD DIMENSIONS ARE IN INCHES 
GEOMETRIC SYMBOLS ~~I Yl'-1 TOL!RANCESANGLES ,.z• 
MACHINEDSURFACESV nRASAll4U L--l.0)_=_·1_1_.00)_±._03_(.0CJCl) __ =•_01_0_ 

WELDING SYMBOLS PER ANSI Y 32.I MATERIAL 
ORASWAZ.O 

ABBREVIATIONS PER Mll.-sTD-12 

1--------------1 FINISH 

,._..,..l..,_l -"1(',.;.•.ul "'-"I "'--<1--------tHEAT TREAT 
NEXT/ISSY USED ON 

c:c::CCONTROL COMPONENTS I 
. A SUBSIDIARY Of BAIICQCK • WILCOX 

IRVIN£ CALIFORfM 

g. ,.,,: SIZE 

P0S\i\0NER A55'1. 
MOORE. W / E~ILE.'1' ~LE.C, 
?OS. "1RP..NS. 

0
""~ s• 4 

~.: D 19562 730~0002.8 
APPLICATION L---,. .... =::--..::-"" .... """ .. ,""w--------------------------------------------------:r-------.L..---...:;::..:..:.==--'--..a...----------''-:-;,""i4~~ SHEET I OF I 



- ,_, LI I .,,_ ...._.. ___ ....,..._.., .•••. ., • ••-•- • 

~STANDARD 
BILL OF MATERIAL PAGE 1 OI' 3 

CONTROL COMPONENTS, INC. R~ W. OJCONTRACT NUMBER 

3-1 g I I 

. 7302Q2028 
I I 

••1.YNUM-fh Rav.A-
REI.EASE STATUS 

LATEST ASS"'I START DAff 

L ASS"V PUI.I. I I NUMBER I 

: Pos1t1oner Assy • Moore W/Ba11e.l_ Elec·t. Pos. Trans. IASS"V START I 
tllUC I • DATE I 

' ....... 
,I 

I 41s" & 6" Stroke 
MATERIAi. STATUS 

T 
.. I DArEOUE LOCATION MAfflllAI. 

I SOURCE, 

E 
QUANTITY s P.O., STOCK LIST-ITEM 

M lffM MSCRll'TION PART NUMBER TOTAL 
u 1.0., MONTH DAV AREA Rl!P:ER. NUMBl!R 

EA E 

I 

I 1 ~rm. Take Off 130801004 1 

Steel 

2 ,_1nkage Assy 250320045 1 

18-8 

3 Screw, Hex Hd~ 250310094 4 

i~ 
a, 

18-8 (10-24 UNC X 1) 
... 

---·-----------~- -✓·-··· ------ ···- "-· -- . ·-- . ----~-- .... ,. ---·- -···-- ·- -- ... - -- _,, __ --- ----
~ 

--·,-- ··"-·•·--- -·- ·-· .... ·---~----·· ·- --

4· _ _ ever Extension 131001001 1 --.... 

Alum 

~ ~ot. Hex (S:-C.NA\ 250470017 4 

lR-8 & Nvlnn (ln-'4 IINf".\ 7QNM-n4\ 

6 Screw, Hex Hd. 250310097 2 

lR-R 110-'4 IINr X 5/8\ 

7 Pos1t1oner Assy · 730201016 1 
' 

Moore 

8 Screw. Hex Hd. 250310046 3 

18-8 (5/16 - 18 UNC X 1) 
.. 

Q IJa~her. I nr,k . 251130034 3 

18-8 (5/16) 

.... , 

• • • 



... ----~•-•-·'--
~ STANDARD 

0 SPECIAL 

• BILL OF MATERIAL 
CONTROL COMPONENTS, INC. 

-~~ 
ASSEMBLY NUMBER, _ __.7 ... J""QI.L?.,_Qu2flm,i.£.21.18'----------

f LATEST ASS'V START DATE REV. 

ASSEMBLY NAME Positioner Assy.~1oore ·wtBailey Elect. Pos. Trans. :::::;~~~T fr 

• PAGE 2 OF 3 
W. 0./CONTRACT NUMBER 

l I 
l I 

RELEASE STATUS 

ISSUE 
r-;;~~; E.; 
r-:-oATE 

I 
T 
E 
M 

4½" & 6" Stroke 
MATERIAL STATUS 

I OArE DUE LOCATION 
s SOURCE: MATERIAL 

ITEM DESCRIPTION 

QUANTITV 

PART NUMBER I EA I TOTAL 

s P.O.# STOCK LIST-ITEM 
u 
E s.o., MONTI-I DAY AREA REFER. NUMBER 

10 Plate, Mounting 1313 01 001 I 1 

Alum 

11 !Bracket, MOC) RE _F>_os IT ION£ R 330,010<JJI 1 

MOO f Ff E. D_MO UN TING 

12 ~crew. Hex Hd. 250310050 I 2 

lR-R (;/16 - 18 UNC 5/8) 
.,., 

.~ 13 to•::::~Transm1tter (Elect) I 125880000311 I I I I I I I I 
14 l. i nka_ge_ As_s)' 731501001 I 1 

18-8: 

15 lsoacer 131101009 I 3 

Alum 

16 !Screw. Soc Hd. Cao 250310131 3 

18-8{¼-20_UNC_X_ 3) 

17 ~ut, Hex (ESNA) 250470014 I 3 

18-8 & Nylon (¼-20 UNC) (79NE-04()) 

18 NutLJam 250440048 I 4 

18-8 (10-24) 

II' u; 



--------------- -·--· .. -·~ - ---· 

lb STANDARD 
BILL OF MATERIAL PAGE 

3 
OF 

3 

CONTROL COMPONENTS, INC. W.OJCONTRACTNUMBER 

-~~ 
I I 

73020ZQ28 
I I 

~• LV NUM•Elh 
I LATEST ASS"V START DATE REV. RELEASE STATUS 

I ASS'V PULL I ft I NUMBER I 
Positioner Ass~ Moore W/Bailey Elett~ Pos. Trans. IASS'V START I 

ISSUE I . DATE I 
. ---

MATERIAL STATUS 

I 4"4" & 6" Stroke I DArE DUE LOCATION MATERIAL 
T s SOURCE, 

i E 
QUANTITY s P.O.# STOCK LIST-ITEM 

M ITEM DESCRIPTION PART NUMBER u s.o., MONTH DAV AREA REFER. NUMBER 
EA TOTAL E 

19 Screw. Hex. Hd. 250310100 4 -

18-8 (10-32 UNF X 7/8) 

20 Nut. Hex. 250440040 2 

18-8 (5/16 - 18 UNC) 

... 

~ .... 
~ ,,. 
a, 

- . 

II' u; • • • 
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• 
i. 
i 

• 

.. 

I 

I 
I 

THIS DOCUMfNT CONTAINS PROPR:ETARY INFORMATION WITH All R1GHTS AND 
TITL[S RESERVED ANO MAY NOT BE REPRODUCED IN WHOLE OR IN PART 
WIHIOUT WRITTEN CONSENT OF CONTROL COMPONENTS INC. r, 17T h If\ 

l----'--';.c__;.;;~--===..;..~~'-----l1-~1L II.LI . 

y 

r 
.,. 

~ L 
e..lo 
~ff 

... 

:.·_. 

- .; . " .- ·-
·._·-... -

·f 
14.00 t~ 

'JIE.W Y-Y 
f::£..A\.i. ~ 1\101\lE 

~ MAXIMUM OPEIZATIUS PUSS'm:. 1:0 FS\6 -

/3\ lff lli.· TIT[ ""24Z. OIJ .'.::IHA.l="T THr.6 .. 

'.:) Tv'.01\E. u\w Ja \ 
I fu. U~.S EXT[IJt£D ::£:.7TJ'li 

y 
7 
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BILL OF MATERIAL PAGE 01' ~ 
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ASSEMBLVNUM-R, 73011 ,oae ~__,;,.-----,r-------, RELEASIESTATUS 

ASS'V PULL NUMBER 
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ASS'Y START DATE 
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MATERIAL STATUS 

I OArE DUE LOCATION 
s SOURCE, MATERIAL 

IE 
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ASSEMBLY NUMBER, 730l.LL04~ 
LATEST ASS'Y START DATE 

I ASS'V PULL I 
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730305010 
ASSEMBLY NUMNR1 

ASSEMBLY NAME 
· MAWAL ~\IE.IZ2.\ \JE. 

I 
T 
E 
M ITEM CESCRIPTION 

MA/u UJ'\L DV~rzeu£ A~'Y 
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SECTION V 
ACCESSORY COMPONENTS 

This section contains information for accessory components that are a part 

the control component. 

MANUFACTURER ITEM PART NUMBER 

MOORE POSITIONER 74G 

NAMCO LIMIT SWITCH EA170 

FISHER TRANSDUCER I/P 546 

BAILEY ELECTRIC POSITION 6614500 
TRANSMITTER 

FISHER VOLUME BOOSTER 2625-12 

ASCO 3-WAY SOLENOID VALVE HT8331A53 

PARKER AIR LINE FILTER 07F24A 

WABCO QUICK RELEASE VALVE P52935-6 

DUFF-NORTON JACTUATOR M2009 

4.1.39--65 
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Moore valve posifioners emplay lhe lull force of their air 
svpply lo drive the piston or diaphragm in a pneumatic 
odualor lo the position called for by a control instrument 
-and to hold that position, regardless of the forces which 
fend lo change valve position. 

UNIVERSAL APPLICATIONS 
The model 74 H/FR (high-frequency-response) valve 
positioner, available with or without gages, is a two• 
stage, pilot-operated instrument. The pilot circuit is 
used to activate dual-output boosters-with the dual 
circuits providing opposite actions. When one circuit is 
supplying air, the other is exhausting air. This "puah
pull" action applies a full differential (supply pressure 
to atmosphere) across the actuator, in response to ail 
incoming control-instrument signal; driving the valve 
to the desired position. 

Due to the design of the pilot circuit, supply pressure 
has little or no effect on pilot-valve position. Therefore, 
a supply pressure regulator is not needed when a 
model 7 4 HI FR valve positioner is applied for double
acting service on springless-piston or diaphragm-type 
actuators. 

A model 74 universal positioner may also be used for 
single~cting service on a spring-loaded actuator. In 
this case, one or the other of the pilot-booster connec
tions is plugged. 

ThHe instruments are truly universal valve positionen. 
They provide versatility, dynamic performance, and 
high positioning accuracy. Distinguishing character
istics include: 

• Dovble-Acfing or Single-Ading Service-from the same 
instrument. 

• lnersible in fhe Field-The action may be revened In 
the field. 

2110UNTING 
HOLES 
IV32 DIA. 

• long Sfrolces-A wide choice of continuously adjustable 
standard stroke ranges. 

• High Dynamic Response-Extra high capacity pilots In
sure maximum frequency response and optimum stroking 
speeds for all sizes of actuators. 

• Span and Zero Adjustments-Continuously adjustable 
within range-spring limits. 

• Negative Feedbaclc Pilot Circuit-This special Internal 
circuit allows the positioner to operate with a push-pull 
gain of more than 900 (u$ing 100 psi supply)-with no 
sacrifice in stability. 

OPERATING CHARACTERISTICS 

Control-air Input span, 
(continuoualy odjuatoble) 

Volve-atroke ranp,• 

Supplypre11ure: 

3-15, 3-9, 3-27, 0-15 ond 0-30-
lnduding aplit ranges within theae 
boaic rongea. 

a4'' maaimUffl 
1'"' minimum 

3 pai obove full oduotor preuure; 
150 pai moaimum 

Moaimum overload protection: 150 pai of ony connedion 

Air conaumption: 

leaponae leftl: 

0.2 acfm (in bolonced condition, 
with 20 pai aupply) 

the output la aenaltive to chongea 
In control-air pre11ure 01 -" 01 

0.1"- of full ranp 

• for aclcfltlonol ..-,forma,_ data. dnlgn -lficationa, and • ...,... 
selection ct-t, req.-t AfJ74. 

Materials of Construdion 

Aluminum, brass, stainless steel and neoprene., 

4. 1.39-66 
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Universal 

PILOT-VALVE 
PLUNGER 

DETECTING 
NOZZLE 

PILOT-VALVE 
CAPSULE 

RESTRICTION 

SUPPLY 

i:c:llll::::::H,1--t+- PILOT-VALVE 
PLUNGER 

Model 7 4 valve positioners, available with or without 

gouges, operate on a force-balance principle. 

Operation 

The drawing at the top of this page shows a model 

7 4N positioner, connected for double-acting service 

on a piston-type valve actuator. The range spring 

provides "feedback" to the positioner. Tension on the 

range spring will vary as the valve-stem position 

changes. As the drawing indicates, the spring-loading 

force i1 applied directly to the positioner's input 

capsule. 

Control-instrument pressure is applied between the 

diaphragms in the input capsule. Thus, the input cap

sule serves as a force-balance member; matching the 

valve-stem position (as measured by tension on the 

range spring) to the control-instrument signal. 

When the opposing forces balance exactly, the system 

will be in equilibrium--<ind the valve stem will be in 

the exact position called for by the control instrument. 

If the opposing forces ore not in balance, the input 

capsule will move up or down. And, by means of the 

pilot circuit, the dual pilot valves will change the out

put pressures; moving the valve stem until tension on 

the range spring opposes exactly the control-instru

ment pressure. 

The sequence of operation is as follows: An increase 

in control-instrument pressure forces the input capsule 

upward. Displacement of the capsule, in turn, lifts the 

baffle lever away from the detecting no:r.zle. This 

allows air to escape rapidly to atmosphere; decreasing 

the pressure exerted on the underside of the pilot

valve capsule. 

REVERSIBLE MOUNTING POSITIONS 

INCREASING INSTRUMENT 

SIGNAL MOVES VALVE 
STEM DOWNWARD 

CERTIFIED INSTALLATION DRAWINGS 

WILL BE FURNISHED UPON REQUEST 

INCREASING tNSTRUMENT 
SIGNAL MOVES VALVE 
STEM UPWAR_D 

Supply air biases the pilot-valve capsule in a down

ward direction. As the capsule moves down, it will 

close off the exhaust seat---ond open the supply seat; 

hence applying increased air pressure to the top of the 

actuator. At the some time, the pilot-valve capsule will 

open the exhaust seat for valve # l; thus decreasing 

pressure to the bottom of the actuator. 

This difference in pressure will drive the piston down

ward-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 prenure below 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 

ore neither supplying air to, nor exhausting air from, 

their respective sides of the piston). 

Note: The input capsule and the pilot-valve capsule 

ore connected lo the baffle lever to provide a motion

balance negative feedback in the detecting nozzle cir

cuit. And this negative feedback insures high gain in 

the detecting circuit-with no overshoot or instability. 

A decrease in instrument-air pressure reverses the 

described actions and causes a proportional upward 

movement of actuator piston and valve stem. 

MOORE 

PRODUCTS CO. 

Spring House, Pa. 

•1sn 
Maolldadurlng ..... ldlarr- Moore ·-- c... Lid., ........ o.t. 
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MOORE PRODUCTS CO. 

SPRING HOUSE, PA. 
Page 1 of 5-

INSTRUCTIONS FOR THE INSTALLATION. OPERATION. AND 
MAINTENANCE OF THE MOORE H/FR (HIGH-FREQUENCY 

RESPONSE) VALVE POSITIONER 

GENERAL INFORMATION 

Models 74G, 74N 

Installation INg. 
Parts INg. 

Schematic Diag. 
Selection Chart 

12372-1-N 
12372-300 
12372-280-N 
12372-275- S 

The Moore Model 74 is a two stage, "push-pull", high frequency response valve pos
itioner. It responds to a change in controller output signal by increasing the 
pressure at one of its valve output ports and decreasing the pressure at the other 
output port. This makes the Model 74 ideal for double-acting cylinder operators 
where one side of the piston is loaded and the opposite side is unloaded with a 
change in controller output. This double action provides large forces to bring the 
valve to the required position with no sacrifice of stability. 

Used with double-acting cylinders, the positioner can provide stroking action in 
either direction and proper "fail-safe" action on controller output failure. This 
can be accomplished by selecting the proper valve action (down to close or down to 
open) and by the proper mounting of the positioner (normal or inverted}. 

Double - Acting Cylinder Operators 

l l l l l l -l l 
Valve Design w y w y 

Down Up Down Up 
Valve Action to -•. to t:o to 

Close·. Close Close Close 

Maximum Controller 
Closes Output, Valve Opens Opens Closes 

For Controller Opens Closes Closes Opens 
Air Failure, Valve 

Positioner Invert:ed Inverted Normal Normal 
Mountin2 

Fig. #1 

Figure fl shows the various combinations for a double-acting cylinder operator. 

The Model 74 can also be used with spring-type diaphragm actuators, in which case, 
one of the positioner output connections must be plugged with a 1/4" pipe plug. 

• 

• 

It can be used for top or bottom loading, with "fail-safe" action in either dir- • 
ection, on controller output or valve supply air supply failure. This is accom-
plished by selection of the valve action, proper mounting, and proper connect:ion 
of the valve positioner output pressure. 

4.1.39-68 SD74-2 



• • Page 2 of 5 • 
Diaphragm Type or Cushion - Loaded Actuators 

1 t It 

Actuator Loading Top Top Bottom Bottom 

Valve Action Air Closes Air Opens Air Opens Air Closes 

Desired Valve Action 

For Maximum Controller Output Closed Open Open Closed Open Closed Closed Open 

~ ... For Controller Air Failure Open Closed Closed Open Closed Open Open Closed 

~ 
m 

L 

For Positioner Supply Air Failure Open Open Closed Closed Closed Closed Open Open 

Mounting Position Inverted Normal Inverted Normal Normal Inverted Normal Inverted 

Port to be Connected to Actuator Valve 2 Valve l Valve 2 Valve l Valve 2 Valve l Valve 2 Valve l 

Port to be Plugged Valve l Valve 2 Valve l Valve 2 Valve l Valve· 2 Valve 1 Valve 2 

Fig. #2 

Figure #2 shows the various combinatio~s for diaphragm type or cushion-loaded Actuators. 

5D74-2 
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OPERATION - Refer to Schematic Diagram 12372-280-N 

With an increase in instrument signal, the rebalance lever is moved away from the 

detecting nozzle. This decreases the pressure in the output relay, allowing the center 

stem of the output relay tc move downward. This vents the ''Valve l" output connection 

to atmosphere and throttles the supply pressure to this output connection. Sim

ultaneously, the supply port is opened to the "Valve 2" output connection; and the 

exhaust is throttled. This moves the actuator piston downward to rebalance the dia

phragm unit. When this rebalance is accomplished, the two plunger valves will 

throttle, holding the pressures at equilibrium on the actuator piston. 

Ranges 

The Model 74 is intended to operate with input signal pressures up to 30 psi. Stock 

range springs are available for strokes up to 12 inches. Refer to selection chart 

12372-275-N for proper mounting accessories. For other strokes and ranges, consult 

the factory. 

INSTALLATION 

Refer to installation drawing #12372-1-N for mounting dimensions and proper con

nections for the valve positioner. Note that the "Valve 2" pressure must be applied 

to the actuator so as to extend the range spring and restore rebalance. If "Valve 2" 

connection is plugged for use with diaphragm actuators, "Valve l" pressure must be 

applied to the actuator so as to shorten the range spring. 

The valve posltioner must be rigidly mounted to the actuator. The valve stem motion 

take-off arm must be securely mounted to the actuator stem. 

A regulated supply pressure to the positioner is not normally required, but a filter 

and dripwell should be used to minimize difficulties due to entrained moisture or 

dirt. Supply pressure can be from 20 psi to 150 psi. With higher supply rressures, 

greater forces are available to stroke the actuator. 

The ambient temperature limits for th~ Model 74 are -40 to +180 degrees F, 

Installation of Range Spring Accessories 

The range spring assembly consists of a range spring, zero adjusting screw, a range 

spring seat, a locknut, and a range spring cover. 

Figure #3 illustrates the proper assembly of these components. 

S D74-2 
Issue 6/30/67 
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ZERO 
ADJUSTING 
SCREW 

TAKE-OFF 

LOCKNUT~ 

.._ __________________ ARM 

RANGE 
SPRING-------t=======~ 

Fig. 113 

Installation of Suppression Spring Assembly 

RANGE SPRING 
SEAT 

In order to suppress the range of the valve positioner (for split ranging and for 

ranges that start at a pressure higher than 3 psi), a suppression spring and seat 

may have to be installed. These parts are installed before the range spring is 

installed on the positioner. Figure #3 illustrates the proper assembly of these 

parts. 

SD74-2 

4. 1.39-71 
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CALIBRATION ADJUSTMENTS 

1. Output Pressure Level Adjustment - This adjustment is a slotted screw located 

on the top of the valve positioner (normal mounting) adjacent to the upper 

plunger valve retaining nut. Turning this screw clockwise will decrease the 

output pressure of the valve positioner. 

2. Zero Adjustment - This is the screw that connects the range spring to the 

take-off arm. Loosen the locknut from the range spring, and adjust the screw 

until the operator begins to move at the correct positioner input pressure. 

Always tighten the locknut after making this adjustment. 

3. Stroke Adjustment - Screw in the spring seat to adjust the number of active 

coils of the range spring to give the desired stroke. Rezero as above if 

necessary. 

MAINTENANCE 

As with all pneumatic instruments, a clean, dry air supply will minimize the main

tenance problems. An air filter, such as the Moore Model 2306, should be installed 

in the supply air line. This filter should be blown down frequently, and the filter 

element should be inspected and replaced when necessary. 

A spring return push-button restriction cleaner has been built into the body 'of 

the valve positioner. Pushing this button will clear the restriction. 

• 

The two pilot plungers located._ under the retaining nuts can be easily removed for • 

cleaning. Build-up on these plungers or the plunger seats may cause erratic oper-

ation. A pipe cleaner and solvent can be used to clean the plunger seats. 

•. 
SD74-2 
Issue 6/30/67 
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MOOlfl'IOOUCftCO. 
PARTS UST 

SPDIG HOUSE, PA. MOORE H/fl (HIGH-FREQUENCY RESPONSE) VALVE POSITIOND 

MODELS 740 AND 74N 

8/M 1237252 

-k 
Item 

Item 

No. Port No. De.cription Req'd No. Port No. De•cription Req'd 

• 1 2938-1 "O" Ring 1 34 12372-159 Hou•ing 1 

2 12372-129 Adjusting Screw 1 35 12372-155 Cleaning Plunger 1 

3 12372-117 Pilot Seat 1 *36 2938-16 "0" Ring 1 

• 4 12372-109 Sealing Screw 1 37 10320-25 Screw 1 

.. 5 12372-111 Plunger Spring 1 38 10320-10 Spring 1 

• 6 12372- lXl Spring 1 •39 2938-1 "0" Ring 1 

• 7 2938-3 "O" Ring 1 40 Screw 1110-32 a 1/2" Lg. Fil. Hd. 4 

• 8 2938-1 "O" Ring 2 41 Lockwa1her 1110 4 

9 4951-16 Grommet 1 42 Screw 1110-32 a 7/8" Lg. Fil. Hd. 2 

10 12372-108 Baffle 1 43 Lockwasher 1110 2 

11 12372-113 Instrument Capsule Costing 1 "° 12372-259 Pipe Plug (Model 74N Only) 3 

12 12372-97 Diaphragm Ring •• 1 44b 12444-1 0-Xl PSI Gauge, Instrument (Model 74G 

•13 12372-269 Spring • 1 Only) (Not Shown) I 

1.4 12372-152 Housing I 44c 12444-2 0-160 PSI Gauge, Valve (Model 74C. 

•15 12372-116 Diaphragm Auy. (Incl. Items 13 ond 17) 1 Onlyl (Not Shown) 2 

16 12372-123 Nut 2 •45 2938-3 "'O" Ring 1 

17 12372-268 Stud I 46a 12372-273 Zero Adj. Screw, 2 3/4" Lg. (According 

18 12372-251 Screen 1 to Stroke and Span l 

19 12372-257 Nomeplate 1 46b 12372-274 Zero Adj. Screw, 1 7/8" Lg. (According 

21 Screw 116-32 x 1/4 Lg. T run Hd. 1 to Stroke ond Span) 1 

22 12372-126 Beam Assy. 1 47 12372-194 Locknut 1 

*23 6750-49 Plunger Spring 1 48 12372-193 Spring Seat Any. 1 

"24 "751-3 Seoling Screw 1 49 Ronge Spring-As Specified on Order 1 

•25 12372-107 Plunger 2 so 12372-254 Suppression Spring Seat (When Required) 1 

26 trew 112-56 x 3/16" Lg. Rd. Hd. 2 51 Suppression Spring-As Specified on 

27 2372-138 Washer 2 Order (When Required) I 

2B Screw 1110-32 ll 7/8" Lg. Fil. Hd. 6 52 12372-260 Nameplate 1 

29 Lockwa1her 1110 6 53 Screw 114 a 1/4" Lg. Rd. Hd. Self-Topp., 

X) 12372-51 Spacer 2 S.S. 18-18 

31 12372-87 Diaphragm Ring 1 54a 12495-1 Range Spring Caver-Stroke 1/4" to 1 1/2" 1 

12 12372-196 Diaphragm Ring 1 54b 12495-2 Range Spring Cover -Stroke 1 1/2" to 

*3) 12372-104 Diaphragm Auy. 1 2 3/4" 
1 

54c 12495-3 Range Spring Cover-Stroke 2 3/4" to 4" 1 

54d 12495-5 Range Spring Cover-Stroke 5 1/4" to 

6 1/2" 
I 

• Recommend~,i On-Hand Spare Part,. Alway, Specify Model Number and Serial Number of Instrument When Ordering Spore Ports. 

Printed in U.~.A. 9/67 
4.1.39-73 
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EXHAUST 

INSTRUMEN\ 

RANGE SPRING 

"VALVE 1
11 

" 

RANGE 
AOJUSTMENT-t--J--tt--~;;;;::, 

.ERO ADJUSTMENT------
OUTPUT PRESSURE 

LEVEL ADJUSTMENT ' "VALVE 2 11 

MODEL 74 SCHEMATIC 
FROM OWG. Ne.12372-280 
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Design Features 
Snap-Lock switches have separate en
closures within a single housing for the 
electrical contacts and terminals on one 
side and latches, rockers and other 
parts of the operating mechanism on the 
other side. 
The snap-lock action ensures a quick
make and quick-break of contacts to-

Series EA170 
for 
he&vy duty 
application 

DOUBLE POLE 
DOUBLE THROW 

TWO NO 
TWO NC 

QUICK MAKE 
QUICK BREAK 

gether with locking in eithel" open or 
closed position. 
These switches are heavy duty, machine 
tool type with double pole, double 
throw, butt type contacts. 
Enclosures are water, oil and dusttight 
and meet NEMA Type 1, 4, and 13 
requirements. 
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Heavy Duty Namco Limit Switches 
• w@n;;;::1::=:=t::~'T..x2™®t:####·1 
Series EAl 70-11100 
Standard 

• 

Series EA170-14100 
Short Travel 

• 

Series EAl 70-41100 
Reverse Shaft 

• 
2 

Provide Separate Enclosures for Mechanical 
--..J C"l .... ,..+.,..;c .... 1 s·1~eS 
a1 IU L-lC\.,LI I a, '-' 

MECHANICAL SIDE 
..• \ 

·""- 1 
-:-: ... ,, 

Th~ c!lntacts ue !lOsi,ively maintained 
·Jnti! !"he latch ;; disengaged by the 
return travel of the lever to resat the 
switcil. Switches are normally assembled 
for clockwise operating lever movement; 
however. to obtain counter-clockwise op
eration, simulv transfer the return spring 
to the op!)osite side of the internal lever. 
The return s11rinq serves to reset the 
switch automaticaily to iu original posi
tion when the force on the operating 
lenr is removed, but with spring re
moved the operating liver will remain in 
lither position as actuated. 

ELECTRICAL SIDE -

-· I ~ii~~;~~~;~: 

l--__J, 

DOVILI il'OU 
DOUILI TNIIOW 

©: :® 
s s 

®! !@ 
1i ;;::.. -::::w 

CONTACT CONFIGURATION 

FOR ~ 

~ITCH ( 0" 

.::1c: 
CIRCUIT 

!Elf1•G 
F .. eH 
INITIAL 

FOR ~ ccw 
SWITCH 

The electrical side, completely separated from the 
mechanical 1id1, provides ample wiring space and 
readily accessible terminal screws In the molded 
contact blocks. The contact lever carries self-wiping 
silver-alloy contacts and is connected directly by a 
shaft to the latch bar on the mechanical side. Water, 
oil and dusttight enclosures are assured by the usa of 
proper gasket materials. 

How to Order Switches 
and Replacement Parts 

Always order Switch and Operating Lever as SEPARATE ITEMS, 

and use the Ordering Number listed. Refer to Series EL for 

Operating Levers. 

EXAMPLE: To order a Standard Snap-Lock Switch and the 

operating lever considered as standard, use the catalog numbers 

as follows: 

1 No. EA 170-11100 Snap Lock Switch 

1 No. EL010-53420 Operating Lever Assembly 

Replacement parts and assemblies should also 
be ordered by catalog number, giving switch 
numbers for which the parts are desired. 
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SNAP-LOCK 
Series EA170-11100/D2400X 

Dimensions 
Ratings 

l®tfA1£tiHll$141$C¼BG~WIM&~1m#zfJNOWt4kltti:;•· 

STANDARD 

Double pole, double break, double 
throw, heavy duty limit switch 
having mechanical travel of 10° to 
trip and with two normally open 
and two normally closed circuits. 

Can be furnished with standard, 
style 1 or style 2 mounting. 

DIMENSIONS and MOUNTINGS 

STANDARD MOUNTING 

ORDERING INFORMATION 

Type Mounting 

STANDARD MOUNTING 

STYLE NO. 1 MOUNTING 

STYLE NO. 2 MOUNTING 

SPECIFICATIONS OPERATIONAL DATA 

Heavy Duty, Machine Tool Type, 
Double Pole, Double Throw, Quick 
Make, Quick Break, Butt Type 
Contacts. 

U•L Listed/File No. E12967 

Enclosure is Water, Oil and Dusttight. 
Meets (NEMA) Type 1, 4, & 13 
Requirements. 

Torque Necessary for Operation of 
Switch • 30 in. -lb. (Without Return 
Spring, Item 23, 10 in. -lb.) 

External Lever is Adjustable by 7°30' 
Increments Thru 180°. 

Ampere Rating 

Volts AC 

125 
250 
480 
600 

20 
15 
10 
5 

DC 

5 
1.5 

q SEIIIJIATIOfriilS - IOUALLY PACID .,o '6!,00 

STYLE 1 MOUNTING 

RETURN SPRING MOUNTED RETURN SPRING MOUNTED 
ON THIS SIDE OF SWITCH ON THIS SIDE OF SWITCH 
FOR ··ccw·· OPERATION FOR ··cw·· OPERATION 

A 

B 

(CW OPERATION SHOWN) 

See Page 2 for Contact Configuration 

A. Pre-Travel Trip Position. 10° 

B. Reset Position . . . 8° 
C. Total Travel 37° 

D. Recommended Travel 13° 

STYLE 2 MOUNTING 

ORDERING NUMBERS@ 

Standard Oppolit• Without 

Rotation CW Rotation CCW Spring Retum 

EA170-11100 EA170-12100 EA170-13100 

(D2400X) (D2400X-SR) (D2400X-WS) 

EA 170-21100 EA 170-22100 EA 170-23100 

(D2400X-11 (D2400X-1-SR) (D2400X-1-WSI 

EA 170-31100 EA 170-32100 EA 170-33100 

(D2400X-2) • (D2400X-2-SRI (D2400X-2-WSI 

(i) Order bV New EA Series Numbers (Bold Type) - P.-.vious numbers shown in parenthe•s for reference only. 
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SNAP-LOCK 

eries EAl 70-11100 / D2400X 
Parts 

List 

• 
hem Ordering Numbers CD Item Ordering Numbers CD 

De11:ription Oty. 

No. 
Description 0tY, No. Reference N-

Reference New 

1 02405A EA 173-93003 Housing Assy. 1 16 XRP-3/2-12 EF270-62414 Roll Pin 1 

2 01203 EH 110-00064 Bushing 1 17 - EA0B4-43045 Laver (only) 1 

3 01204 EH110-00104 Bushing 1 18 01254C EH160-03204 Torsion Spring 1 

4 XPPS-1 EH0G0-80024 Pipe Plug 1 19 X0-7 EH0S0-00063 "O" Ring 1 

5 01238E EA085-93024 Contact Lever Shaft 1 20. 02449A EH160-03354 Spring 1 

6 SEM-R-6C8 EF429-60014 Contact Block Screw 4 21 01246C EA0SG-20014 Roller Slide 1 

7 02420 EA 171-60003 Contact Block Assembly 1 22 012478 EA085-73024 Roller 1 

8 02430A EA 178-30004 Lever 1 23 D1256R EH160-03294 Return Spring 1 

9 SEM-P-8C-6BC E F 429-80034 SemsScrew 1 24 XRP-3/2-8 EF270-60804 Roll Pin 1 

10 02468 EA177-90004 Top Cover Gasket 1 25 D 1241 EAOSS-53004 Rocker 1 

11 02412 EA 174-00014 Insulator 1 26 01271 EF460-00014 Retaining Clip 1 

12 - EA 177-71027 Top Cover 1 27 01243 EH160-03164 Latch Spring 2 

13 SB-8-C-8 EF089-80030 Top Cover Screw 6 ~8 0124261 EA084-23044 Latch 2 

14 - EA 176-10109 Levar Shaft Assembly 1 29 02466A EA 173-10004 Bottom Cover Gasket 1 

(includes items 15, 15A, 30 02409-3 EA 172-93004 Bottom Cover(std. mtg.) 1 

16, 17 & 18) D2409A-3 EA 172-93034 Bottom Cover(style 1 mtg.) 1 

15 01251A EA085-93124 Levar Shaft 1 024098-3 EA 172-93054 Bottom Cover(style 2 mtg.I 1 

15A 01252A EA084-43054 Spring lever 1 31 - EF059-89991 Bottom Cover Screw 9 

(D Reference numbers shown • re from previous bulletin EA-1700. 

REPLACEMENT PARTS KITS 

• ELECTRICAL REPAIR KIT EA171-12100 
INCLUDES ITEMS 6, 7, 8, 9, 
10, 11,& 13 

MECHANICAL REPAIR KIT EA171-11109 
INCLUDES ITEMS 5, 24, 25, 
26, 27, & 28 

LEVER SHAFT KIT EA171-10109 
INCLUDES ITEMS 4, 14, 19, 
20,21,22,23,29,& 31 
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I Type, 546, 546S a 546ST I 

Instruction Manual 

Types 546, 546S and 546ST Electro-Pneumatic Transducers 
Form 1783. February 1977 

INTRODUCTION 

Scope of Manual 
This instruction manual pertains only to the installation, 

operation. and maintenance of the Types 546, 546S, 

5465T and Type 82 relay. Refer to the Type 67FR instruc

tion manual for regulator maintenance information. 

Purpo1e 
Fisher Type 546, 546S, and 5465T signal transducers 

receive a milliampere direct current input signal and transmit 

a proportional pneumatic output pressure. A typical applica

tion is in electronic control loops where the final control 

element. generally a control valve, is pneumatically operated. 

The input signal. output pressure range. and electrical 

classification of each transducer is indicated on the name

plate attached to the cover. 

The Types 546S and 5465T are models which are approved 

as being intrinsically safe when used with certain systems. 

The approved systems are listed in table 2. 

PRINCIPLE OF OPERATION 

Refer to the schematic drawing in figure 2. Assume that the 

transducer is direct acting. An increase in the de milliampere 

signal to the coils increases the magnetic field around the 

coils. This field increases the magnetic strength in the 

armature and the magnetic attraction across the air gap 

between the armature and the pole pieces. 

The pole pieces are already polarized by the permanent 

magnet. The armature polarity is as shown in the schematic. 

The magnetic attraction will therefore be downward at the 

---· 
!. 

'~ 

Figure 1. Type 546 Transducer Mounted on Fisher 

Type 657 Pneumatic Diaphragm Actuator 

nozzle end and upward at the feedback bellows end, 

resulting in a torque that rotates the armature about the 

fixed torsion rod to cover the nozzle. The resulting restric

tion produces an increased pressure in the nozzle. in the 

upper chamber of the relay. and in the feedback bellows. 

The relay responds to the increase in nozzle pressure to 

increase the output pressure to the control valve, the normal 

output load. The increased pressure in the feedback bellows 

creates II force which acts on the armature to move it back 

to an equilibrium position. In this way, the new nozzle 

pressure is compared to the input current by the fOtce 

balance principle. 
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I Types 546, 5465 a 5465T I 
IPUT SIGIW.S* 

INTERKAl. RESISTANCE 
OF TORQll MOTOR 

OUTPUT SICIW.S* 

Table 1. Specifications 

Type 548: • 1 to 5 mA de, • 4 to SIWPLY PRESSllf:* 
20 mA de, • 10 to 50 mA de, • 1 to 
9 Vdc, or • Two-way split range 
using any half of one of the standard 
input signal spans 
Types 548S and 548ST: • 4 to 20 
mA de or • Two-way split range 
using any half of the 16 mA de span 

1 to 5 mA de Input Signal: • 2500 

MAXDIJM STUDY
STATE Al 
CONSlltl'T10lf 

MAXIU Slf PLY 
AIDEMNI 

± 120 ohms (standard) or • 12,000 PERfORMANClt 
± 50 ohms (temperature compen-
sated circuit) 
4 to 20 mA de Input Signal: 176 
± 10 ohms 
10 to 50 mA de Input Signal: 90 
± 10ohms 
1 to 9 Vdc Input Signal: 1300 
± 50 ohms (temperature compen
sated circuit) 

Ranges:• • 3 to 15 psig, • 6 to 
30 psig, or • 3 to 27 psig 
Action: Type 546 is field reversible 
between • direct and • reverse 
(Types 546S and 546ST available 
with either direct or reverse action, 
but cannot be reversed in the field) 

OPERA TIYE AMBIENT 
TEWERATIII£ 

n.EC111CAL 
CUSSIACATIOII 

lPPROXNlTt WEICHT 

Recommended: 5 psi higher than 
upper range limit of output signal 
Maximum: 50 psig 

20 psig Supply-: 0.35 scfm 
35 psig Supply: 0.50 scfm 

20 psig Supply: 8.0 scfm 
35 psig Supply: 11 .5 scfm 

Reference Accuracy:• ±0.75% of 
output signal span 
Independent Linearity:• ±0.50% 
of output signal span 

Open Loop Gain:• 26 
Frequency Response:• Gam 1s 
attenuated 3 dB at 20 Hz with Type 
546 output signal piped to a typical 
instrument bellows with 12 inches 
of 1 /4-inch tubing 

-40 to .. 150°F 

See table 2 

9 pounds (transducer only) 
.... ., .... '! ,., ..... ~ Jj•e oel,npc ... SAMA s,.noa,a PMC 20 1 1973 • 20 Ol•O 1-UPPl'f' p,.,av,e. encl I F11Mr Type 657 P"•uff'l,ll•C Cl•,101'!.rlg,.. ac1u1101 11 •" -tfflD••"' 
· f•·•o• ".., •. ., ,,..,., -a•p~ ,11u1P\ 'll'::•a,..,Pd u,ing '"• Tvoe !>•6 ""''" 1 • 10 20 "f'IA de •"Put 11gn1t , • .,,o,,aiv,• of 7S'F 

2 

POU 
f'llCES 

HfDIACIC 
lfLLOW5 

tt:flO ADJ 

AltMATU"E 

-~-'---ClNTf" all'ACUI 
AIIIMILY 

IUl"PLY 

Figure 2. Type 546 Transducer Schematic 

The relay operates in this manner. The nozzle pressure acts 
on the large top diaphragm to force the center spacer 
assembly (mounted between the two diaphragms) down
ward against the inner valve, closing the exhaust port and 
opening the supply port. Supply air then flows through the 
open port to the output load. The output pressure continues 
to increase until the relay diaphragm assembly is pushed 
back by the force of the pressure acting on the small 
diaphragm to its original position and the inner valve is 
closed again. 

When a decreasing de signal is received, the magnetic anrac
tion across the air gap is reduced. The armature rotates to 
uncover the noule and decrease the pressure in the noule, 
relay and feedback bellows. The relay diaphragm assembly 
moves upward and the exhaust port opens to bleed the 
output pressure to atmosphere. The output decreases until 
the diaphragm assembly is forced back to its original posi
tion and the exhaust port is closed again. The reduced 
pressure in the feedback bellows diminishes the force to 
return the armature to the equilibrium position. 

Reverse acting transducers operate in a similar manner 
except that when the de input signal increases, the output 
pressure from the relay decreases. Conversely, a decreasing 
input signal increases the output pressure. 
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I Types 546, 5465 & 5465T I 
Table 2. Electrical Classifications • T,s»e Electrical Division I Hazardous Approved System• 

Number Cl• ssilicetion locetions (if epplicablel 

Units Manufactured ,n Marshalltown. Iowa 

~6 
CSA Listed as 

Class I. Group D 
bplos,on Proof 

... -
Class I. Groups C and D Fosher Type ACJ01 lnmns1c Safety Barroer; with or without _Type 4JM or 44M meters 

Class I. Groups C and D 
Teylor zener barriers r1ted JO V or less. 120 ohms or more. with or w11hout Type 4JM mete, 

CSA listed as 
(Dwg. 2JAJBB 1 I 

lntrons,cally Safe Class I, Groups Taylor zener barriers rated JO Vor less. JOO ohms or more. with or without Type 4JM meter 

B. C. and D (Dwg. 2JAJ881l 

Class I. Groups Fisher Type ACJOJ lntrons1c Safety Bame, with or without Type 4JM o, 44M meter: wire 

A. B. C. and D per InstructIon form 4828 and Dwg. 31A8820 

Class I. Group D Leeds and Northup' (System Dwg. 10-883-1 and ID-B83-2I 

Fischer and Porter" ESL System 24 

Class I. Groups C end D Taylor intr1ns1cally safe barroer 124S931, 124S932. 124S1 254. or 124S1 264 'F,she• Dwg 

22A3640. Taylor Dwg. ISl-92900-30. instructions 17B207 and 18-17E2091 

FM Listed as Class I. Groups Taylor introns1cally safe bamers 124S1 134. 124S1 144 I Fisher Dwg. 22A3640. Taylor Owg 

lntrons,cali1· Safe B. C. and D ISl-92900-30. ,nstruct,ons 18-17E209l 
5465 

Bro51ol' Metatromc 2000 control loop conf,gura11ons. control loops 1 through 6 1,nstructoons 

Class I, Groups SS-B299l 

A. B. C. and D Leeds and Northup'; connec1,on to be made through a non-hazardous area (par1 number 

316569 or 316747. dorect,on book 1778491 

A pa11 of BASEEFA Cert1f1ed EX Ital IIC 28 volt 300 ohm shunt zener diode barroers. of hke 

polarity, or a BASEEFA Cer11f1ed EX (1al IIC Dual 28 volt JOO ohm shunt zener diode barroer 

Group 11B 
each 'half of like polaroty: safe area apparatus. unspecified e•cept that II must not be 

supplted from nor contain a source of potential with respect to ear1h in e•cess of 250 vo1ts 

BASEEFA Listed as RMS or 250 volts DC under both normal and abnormal working cond1t1ons; perm1ss1bIe· 

Instrons1cally Safel InterconnectIng cable (F,sher Dwg. 1JA9814 or 13A9B 15) 

Any BASEEFA EX (,a) IIC 28 volt JOO ohm shunt zener diode barrier; safe area apparatus . 

Group IIC, temperature unspec1f1ed e.cept that ,t must not be supplted from nor contain a source of potential with 

class T4 respect to ear1h In e•cess of 250 volts RMS o, 250 volts DC. under both normal and • abnormal working cond1t,ons: permissible inte,connect,ng cable 

CSA Listed as Class I, Groups Fo•boro Co. Ltd. Spec 200. with or without Type 43M or 44M meter 

lntr1ns1callv Safe B. C, and D 

Class I. Groups C and D Ba,ley Mete,• Type 766600 AAAX1 (Instructions 4576K 16-00A2 I 

546ST 
UL L,sred as 

Class I, Groups 
Beckman' hns1ruct1ons 015-082291 l 

lntr1ns1caliv Safe 
B. C. and D F,she, Type AC303 lntr1ns•c Safety Bame,. with or without Type 43M mete•. Instruct,on 

manual form 48281 

Units Manufactured ,n Woodstock. Ontario. Canada 

546 CSA listed as 
and Class I. Group D 

... 

5465 
Explos•on Proof 

Badey Meter' Type 766600 AAAXI (1nstruc1ton 4576K 16-002A1 

Fosher Type AC301 lntrons1c Safety Barner; may be uaed 11ngly or 1n paors (apl,t range 

Class I, Groups C and D 1ppltcat1ons). with or without approved meters 

CSA listed as 
Taylorintronsically safe barriers 124S931, 124S932. 124S 1254. or 124S1264 (Taylor 

546S lnmns,cally Safe 
1nst1uct1ons ISL-92900-30 or Fisher Dwg. 22.e..36401 

Class I, Groups Taylor 1ntrons,cally safe ba•roers 124S11J4 or 124S1144 (Taylor InsuuctIons ISL-92900 30 

B, C, and D or Fisher Dwg. 22A3640l 

Class I. Groups Fosher Type AC303 lntrons1c Safety Barriers 
A. B.C. and D 

546ST 
CSA listed IS Class I, Groups Foxboro Co., Ltd., Spec 200; may be used singly or in pairs (apht range 1ppltca1oor,sl with or 

lntrons,cally Safe B. C.and D without approved meters 

·c.n.t~hO" ,.ce,ved b', n• med ~"Y 
e_,_ - or CL/llll ra1.10 

, '-•w ~tt thl- .oo,1,on11 conct11ton, tor IAS££FA cer11f1c111on a,_ ~· "'" 
fflH/OHIIA 

1 ln111Uauon mull confotm 10 lht approved d11'lllf'1ng number Ind the IASf:EFA . tnll8111110" 
IIC 013 ,.2 &~ 

Cono,11on1· l1t-ue •· dlltecl S.ptern~• 1. 19?5, Ill o.~ 12.0 110 

2 Thi c1c,ec,11nc•. and •ncSucunce 0' tnduc11rce-10-,..,at1nce IL/RI 1• 110 -the cable connectecl IIA 1.0 350 '70 

IO tN 1r1f'ttduce1 lhell no, e •cNO 
3 If K•Nned c• b't •~ uNCl. the IC'"" mu,, be ••l'l'hed 19,ouncled' ,n 11W ute 1re1, enc:l 1l"laul11K 

ffom h1m1 and • a,,t- tg•o..ind• 1n fhl' hau,001.11 area 
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INSTALLATION 

The Type 546 transducer. like most other 
devices of this type. bleeds to atmosphere. If a 
combustible. toxic. or otherwise hazardous gas 
is used as the supply source. locate the 
transducer in a well-ventilated area. Accum
mulated gas may create an explosion hazard or 
locally poisonous condition with the possibility 
of personal injury or equipment damage. 

Mounting 
When a control valve is ordered and it is specified that a 
Type 546 be mounted on the actuator, the factory-mounted 
transducer will be connected to the actuator with the 
necessary tubing and adjusted for the conditions specified 
on the order. 

If the transducer 1s purchased separately for mounting on a 
control valve already in service. all the necessary mounting 
parts will be furnished. This includes the output tubing and 
the appropriate bracket for bolting the unit to an actuator 
boss with tapped holes or for fastening it to the diaphragm 
casing. 

If preferred. mounting parts can be supplied for mounting 
the transducer on a 2-inch diameter pipestand. a flat 
surface. or a bulkhead. No output tubing will be supplied 
for these remote mounting methods unless a specific length 
and size 1s ordered. The recommended tubing size is 3/8-
inch outside diameter. Tubing length between the 
transducer output and the final control element should be as , 
short as possible to minimize its effect on control loop 
stability. 

Pneumatic Connections 
The Type 546 transducer is normally furnished with a Type 
67FR filter regulator mounted on the transducer case. A 
pressure gauge on the regulator shows the supply pressure 
to the transducer. 

Note 

The supply source must be clean. dry. non
corrosive air or gas at an unfailing pressure at 
least 5 psi higher than the upper limit of the 
transducer output pressure range. This means 
that for an output pressure range of 3 to 1 5 psi 
the supply pressure should be at least 20 psi; for 

a 6 to 30 psi range. the supply pressure should 
be at least 35 psi. The supply to the Type 67FR 
regulator should not be more than 250 psi at a 
maximum temperature of 150°F. 

1. Connect the nearest supply sour~e to the 1 /4-inch N PT 
"IN" connection on the filter regulator (if furnished) or to the 
1 /4-inch NPT "SUPPLY" connection in the transducer case 
(if regulator is not furnished). 

2. Run 3/8-inch 0.0. tubing from the 1 /4-inch NPT 
"OUTPUT" opening in the transducer case to the input 
connection on the pneumatic actuator or valve positioner. 
This connection will be made at the factory if the unit is 
shipped mounted on an actuator as shown in figure 1. 

Electrical Connection• 
The electrical connections are made in the transducer case. 
A 112-inch N PT conduit connection is provided in the 
bottom of the case. Use a suitable conduit seal for hazard
ous locations. The wires that carry the milliampere signal 
from the controller are connected to the terminal strip (key 
53. figure 6). The terminal strip is marked .. +" and " - " to 
indicate the positive and negative terminals. For a direct 
acting unit (i.e., increasing current produces an increasing 
output pressure). connect the positive wire from the con
troller to the positive terminal of the transducer and the 
negative wire to the negative terminal. For a reverse acting 
unit (i.e .• increasing current produces a decreasing output 
pressure), connect the positive wire from the controller to 
the negative terminal and the negative wire to the positive 
terminal. Typical circuit drawings are shown in figure 3. 

Note 

An anti-seize compound should be used on the 
case-cover threads (marked "AS," in figure 5) to 
prevent the threads from galling. 

ADJUSTMENTS 

Assuming the filter regulator has been adjusted to provide • 
the proper supply pressure to the transducer. there are ·two 
ad1ustments incorporated into the Type 546. They are the 
zero adjustment and the span adjustment (figure 4). The 
zero adjustment is used to set the output pressure so that it 
corresponds to the proper value of the input signal. For 
example. if the output range is 3 to 1 5 psi and the input 
range is 1 to 5 mA de and the unit is direct acting. the zero 
adjustment would be used to set the output pressure at 3 
psi when the input signal is 1 mA. The span adjustment is 
used to set the span of the output pressure so that full 
output pressure change results from a full change in the 
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I Type1 546, 5465 & 5465T I 
. •------------

~2500 OHMS 

-+ ·•----------~ +••--------§ 
NPUl 

----------
IN~~T ~176 OHMS INPUT _)90 OHMS 

== 
DC SIGNAL I TO 5 MA DC SIGNAL: 4 TO 20 MA 

Tffl S46 
DC SIGNAL· 10 TO 50 MA 

Tffl S46 

INPUT 

450 OHMS 

500 OHM 
THERMISTOR 

500 OHMS 

DC SIGNAL I TO 9 VOLTS 
ADJUST RESISTANCE ACROSS 
INPUT TERMINALS TO 1300 OHMS 

Tffl 546 

+-• -1, -.~ g 
t.__ ---+1,-.--..- 17€ OHMS 

t f g - ·•----------"-'------'---~ 
INTRINSICALLY SAFE 
DC SIGNAL 4 TO 20 MA 

TYl'£S S46S Ill 546ST 
Figure 3. Typical Circuit Drawings 

S~AN ADJUSTMENT 

Figure 4. Zero and Span AdJUStments (Cover Removed) 

,nput s,gnal For example, if the cond1t1ons were as stated 
,r. thf p•ev•ous example, the span adjustmel'lt would be used 
to make the output pressure change 12 psi when the input 
signal 1s changed from 1 to 5 mA. 

The span adiustment will affect the zero, therefore any span 
adiustment should be followed by an adjustment to the 
zero. Provide a suitable gauge to measure pressure. 

Zero Adjuitment 
The zero adjustment is accomplished by changing the length 
and force of a spring which acts directly on the armature 
opposite the nozzle. Tuning the adjusting screw clockwise 
as indicated by the arrow will compress the spring and 
increase the output pressure for a given input signal. 

Span Adjustment 
The span adiustment is accomplished by positioning a piece 
of magnetic material toward or away from the permanent 

magnet to shunt away or add to the magnetic flux in the 
armature air gap. Thus. the amount of torque produced in 
the armature will vary accordingly. Turning the adjusting 
screw clockwise will pull the magnetic material away from 
the magnet and increase the span. A label indicates the 
d1rect1on in which an adiustment must be made to increase 
the span. 

The span adjustment is only a vernier type and is not 
designed to create a very large change in output pressure 
over its full range of adjustment. Normally. however, the 
adjustment range will be sufficient to set the transducer 
properly. 

If 1t is not sufficient, refer to the "Span Adjustment 
Alignment" section under "Troubleshooting." 

PRECAUTIONS 

There are several precautions to be observed when working 
on the Type 546 transducer. If it is known that either the 
torque motor or relay needs to be replaced for any reason, 
please replace the entire transducer. 

1. The torque motor assembly which consists of perma
nent magnets, pole pieces. top and bottom pole piece 
plates. etc., should never be disassembled because the level 
of magnetism in the magnets will decrease. and will not 
return upon reassembly. Consequently, you will be unable to 
obtain proper span. So, if it is known that the torque motor 
(and/or relay) are faulty. replace the entire transducer with 
a new one and return the faulty unit to the factory for 
repairs. Figure 6 shows the torque motor and associated 
parts. Those key numbers that are shaded indicate the parts 
that should not be disassembled from the torque motor. 
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I Types 546, 5465 a 5465T I 
• Table 3. Feedback Bellows Output Pressure Range. PSI 

• 

• 

TYPE OF INPUT BELLOWS SIZE 

OPERATION SIGNAL. DC Full Half Quarter 

1 5mA 

Full 4 20mA 
3 - 15 6 - 30 

Range 10 · 50mA 
·-. 

1 • 9 volts• 

1 · 5 mA ... 3- 15 

. Two-Way 4 20mA 
Spl11 Range 10 50mA 3 - 15 6 30 

1 9 volts• 

• T~-c--•a:._,•,,. ~c,..-.Of'ns.a1~0 r,r,;,1,t 

2- Some parts in the Type 82 relay (figure 7) require very 

careful factory alignment. For this reason, do not remove the 

six screws Ikey 76, not shown) which hold relay body. 

casing spacer. and casing (keys 60, 61, and 62) together. 

Shaded key numbers indicate those parts that should not be 

disassembled from the relay assembly. 

3. When working on or calibrating the Type 546 trans

ducer. be careful not to lay it on a steel work bench as 
this will affect the magnetic properties and prohibit correct 

adJustments. 

OPERATIONAL CHANGES 

To Change Output Pressure Ran1e 

If It Is ever required to change the output pressure range 

from 3 to 1 5 ps, to 6 to 30 psi or vice-versa. the feedback .. 

bellows Ikey 57, figure 6) must be changed. To do this, 

proceed as follows: 

1. Loosen the locknut (key 31 ). 

2. Remove the bellows screw (key 56). 

3. Pull bellows assembly out. The armature is slotted to 

allow removal of the bellows. 

4. Inspect 0-ring Ikey 36). Replace. if necessary. 

5. Choose proper bellows as outlined in table 3. Install 

new bellows assembly. Make sure that the 0-ring is in place. 

6. Install bellows screw and tighten. Be sure bellows is 

not skewed in any direction. Tighten locknut. 

7. Reset the span and zero adjustments. 

To Reverse the Action 

No special parts are required to reverse the action of the 

Type 546 transducer. The direction of armature rotation 

with a change in input current is dependent upon the direc

tion of the current flow. Therefore. by simply reversing the 

input leads to the transducer. the opposite action can be 

obtained. Whenever the action is changed. it is necessary 

to re-zero the transducer as outlined in the section 

"Adjustments." 

Note 

The Type 546S or 546ST cannot be reversed in 

the field because the protective diodes across 

the coils will effectively short the reverse input 

current signal. Oo not attempt to reverse a Type 

546S or 546ST. There is no danger. but the 

unrt will not operate. 

Split Range Operation 

Type 546 transducers are suitable for two-way split range 

operation wherein the milliampere output signal of a single 

controller is split between two transducers electrically 

connected in series. Each transducer receives half of the 

signal and transmits a full output pressure range of 3 to 15 

psi or 6 to 30 psi to the control valve. Since the Type 546 

operates on only one-half of the normal input span. it is 

necessary to change the feedback bellows to compensate 

for the shorter span. Refer to the section "To Change Output 

Pressure Range". and change the bellows as described 

there. The tabulation of available bellows indicates what 

bellows will be required for your conditions. Please note 

that simply interchanging bellows in the Type 546 cannot 

provide a three-way split range. Reset the span and zero 

adJustments to the split range values. 

TROUBLESHOOTING 

The first step in all troubleshooting is to isolate the source of 

the difficulty. Improper supply pressure and mechanical 

defects in air and electrical connections should be apparent • 

upon visual examination. The following points may serve as 

a guide in isolating any trouble that might occur. 

Electrical 
1. Check the controller output. Make sure that it is 

reaching the transducer. 

2. Check the electrical signal. It should be the same as the 

range stamped on the nameplate. 
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3. Check the resistance of the transducer circuit to aee 

that it coincides with the value stamped on the nameplate. 

4. Check terminal lugs for proper connections. If reverse 

action ,s being obtained, simply reverse the input leads and 

re-zero the transducer (except on Type 546S or 546ST). 

Pneumatic 
1. Check ad1ustments for proper settings. 

2. Check supply pressure. Make sure that it is at least 5 

psi higher than the upper limit of the output pressure range. 

3. Check the Type 67FR filter regulator for an accumula

t,on of moisture in the dripwell. Drain off through petcock. 

Clean filter element, if necessary. 

4. Make sure that there are no sharp bends in the copper 

capillary feedback tubing because they will restrict the open

ing and the pressure feedback to the bellows will be too 

slow. The transducer will cycle. 

5. The nozzle Is large enough (0.070 inch diameter) to 

minImIze clogging. Do not attempt to remove the noule 

for cleaning because this cannot be done without 

disassembling the torque motor. However, if the nozzle is 

clogged. remove the entire torque motor assembly from the 

case by removing four screws (key 9, figure 5). Then run a 

wire through the nozzle from the underside of the assembly. 

6. Check the flame arresters (figure 5) to see if they need 

cleaning. To do this. the entire torque motor assembly as 

shown in figure 6 has to be removed from the case. If flame 

arresters are dirty, clean by blowing them out with air 

pressure. 

7. Check the torque motor assembly for metal chips in the 

air gap between the armature and the pole pieces. Chips in 

the air gap will limit armature travel and reduce the flux 

across the air gap which will shorten the span and cause 

erratic operation. Blow out any chips with low pressure air. 

B. Perform a manual check on the operation of the 

transducer as follows: Hook up a suitable pressure gauge to 

measure the output pressure. 

8. 1 Force the baffle (key 18, figure 6) against the 

nozzle. The output pressure should build up to approximately 

the supply pressure. If it does not, check for a leak in the 

pneumatic system or a burr on the nozzle lip. If the nozzle is 

at fault. replace entire Type 546 with a new one. 

8.2 Force baffle away from the nozzle. The output 

pressure should drop off to less than 0.5 psi. If it does not, 

the small flame arrester in the nozzle path probably needs 

cleaning. See Item 6 above. 

I Type, 546, 546S & 546ST I 
9. If all else fails, check the Type 82 relay. The relay can 

be taken off the transducer easily by loosening the two 

screws (key 68, figure 7) that hold it to the case. Check the 

inner valve for nicks, cuts. or damage. Remove and inspect 

the 0.017-inch diameter primary restriction (key 67, 

figure 71 to see that it is not clogged. Check for leaks at 

casing joints by using a soap suds solution. Check the flow 

of air out the vent opening. With the supply air on, there will 

always be a slight flow of air out th~ vent. Excessive 
amount of air escaping indicates that the diaphragms are 

ruptured. Since the relay sections should not be separated 

and it must be matched to a torque motor. order both a 

torque motor and relay. 

Input-Output Linearity 
For proper operation and satisfactory linearity between the 

input signal and output pressure, the armature (key 40, 

figure 6) must be centered between the faces of the pole 

pieces (key 49, figure 6). The armature is centered and 

aligned at the factory but rough handling or unauthorized 

tampering with the transducer may move the armature off 

center. 

For a check on the linearity of the transducer, hook up an 

accurate test pressure gauge to measure the output pres

sure. and an accurate test milliammeter to measure the 

input signal. Vary the input signal over the full range and 

observe and note the output pressure. Plot a calibration 

curve of input versus output and determine the linearity. 

If it is beyond acceptable limits. align the armature as 

described below. 

The baffle screw (key 18, figure 6) can be adjusted to 

position the armature. Loosen the locknut and then turn the 

baffle screw slightly. Turning it out of the armature will move 

the armature away from the nozzle. Sight the armature 

alignment by eye to see that it is centered between pole 

piece faces. Be careful when loosening or t1ghten1ng the 

baffle screw locknut so that the coils of the zero adjustment 

spring (key 17, figure 61 are not stretched by the wrench. 

I CAUTION I 
Never loosen all four cap screws (key 26, figure 

6) at the same time. Realignment once this is 

done will most likely require factory equipment 

and skills. It may be possible to loosen two 

screws on one side only and move the entire 

support assembly (key 41, figure 6) to improve 

alignment, but this is not recommended. 

Span AdJu1tment All1nment 
If it is impossible to set the required span. additional span 

adjustment can be obtained by shifting the entire span 
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adjustment assembly (key 55. figure 6) at the flexure pivot 

end. The alignment procedure is as follows: Refer to 

figure 6. 

1. Disconnect the external lead wires from the terminal 

mounted bracket assembly (key 53). 

2. Shut off the supply pressure. 

3. Loosen four machine screws (key 9, figure 5) that hold 

the torQue motor assembly to the case. Remove entire 

torQue motor assembly from case. 

4. Loosen the two flexure pivot screws (figure 6) that hold 

the flexure pivot to the torque motor assembly base. 

5. Sl,de span ad1ustment assembly in or out as required. 

Slrd,ng rt in toward the base decreases the span; sliding it 

out awa~ from the base increases the span. 

6 Trghten flexure pivot screws. Replace torque motor 

assernbly and tighten screws (key 9, figure 5). Make sure 

tha1 0-rrng (key 37) 1s 1n place. Connect external lead wires 

and open air supply. 

7. Make final adjustment of span with the span adjust

ment screw (key 24) . 

Miscellaneous Alignment 

Feedback Bellows and Zero Spring 

Erratic operat,on can be caused by a skewed feedback 

bellows (key 57. figure 6) or zero spring (key 17, figure 6). 

The bellows and zero spring must be straight, but they are 

drff1cult to straighten without taking the torQue motor apart. 

S,nce the torQue motor should never be disassembled-in the 

field, return the entire transducer to the factory for repair. 

Torque Motor Frame 
Through shock of rough handling. the top of the torque 

motor can become twisted with respect to the frame. If you 

notice this. send the entire transducer back to the factory 

for repairs. 

Armature Travel Stop 
The armature travel stop (key 52, figure 61 must be in place 

to prevent over-stressing the armature torsion rod due to 

over-travel. The clearance between the armature and travel 

stop should be 0.015 inch. 

Two screws at the base of the travel stop can be loosened if 

an adjustment is necessary. 

I Types 546, 5465 & 5465T I 
Coils 
The coil assembly (key 42. figure 6) consists of a plastic 

bobbin wound with wire. The coils do not attach to the 

armature itself and therefore,. they must not touch the 

armature or armature movement wilt be restricted. If this 

problem exists. send the transducer back to the factory for 

repairs. 

MAINTENANCE 

Maintenance of the Type 546 transducer consists of limited 

relay disassembly and replacement of the feedback bellows. 

Do not attempt any repairs of the torQue motor assembly. 

Relay 
As noted in the ··precautions·· section. relay disassembly is 

limited primarily to removal of the inner valve and restrrction 

plug assembly. A new relay (figure 7) should be ordered 1f 

repair would require separating the relay body (key 60), 

casing spacer (key 61 ). and relay casing (key 62). 

1 . The relay can be removed without disrupting the trans

ducer mounting. Referring to figure 7. loosen the two 

mounting screws (key 68) and remove the relay from the 

transducer. Be careful that the four 0-rings are not lost. 

2. Remove two screws (key 77) that hold the inner valve 

spring seat (key 64), and inner valve (key 63) an place. Take 

these pans out. 

3. Unscrew the restriction plug orifice assembly (key 67). 

4. Inspect all 0-rings (keys 73, 72, 74, and 75). the inner 

valve. and other parts for wear or damage. Note that the 

inner valve seat is an insen in the body. If this pan is bad. 

replace the relay and torque motor. 

5. After checking and clearing the fixed restrictions 

(0.017-inch diameter) in the restriction assembly and in the 

relay body, make sure that the 0-ring (key 75) is good and in 

place. Then replace the restriction assembly into the relay. 

6. Replace the inner valve and inner valve spring. Secure 

them in place with the spring seat and two screws. 

7. Make sure all 0-rings (keys 72. 73, and 74) are good 

and in place then fasten the relay to the transducer case. 

Feedback Bellow, 
Instructions for replacing the feedback bellows are found in 

the "To Change Output Pressure Range" aection, page 6. . 
4.1.39-87 
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I Types 546, 5465 & 5465T I 
SERIAL NUMBER 

A serial number is assigned to each transducer and it is 

stamped on the nameplate anached to the cover. Always 

refer to this serial number when communicating with your 

Fisher representative about this equipment and when order

ing spare parts. Also, please include the complete eleven

character part numbers from the following parts list when 

ordering spare parts. 

PARTS LIST 

In the torque motor assembly drawing 

(figure 6) and the relay assembly draw

ing (figure 7). there are many shaded 

key numbers. The shading 1s to indicate 

that these parts should not be d11-

assembled and that they are not 

available as individual items. Conse

quently, there are not part numbers 

shown for these parts in the list below. 

Type 546, 5465 & 5465T 
Transducers ( figure 5) 

Key DHcription Part Number 

1 Transducer Case Ass· y 1 P4210000A2 

2 Case Cover. aluminum 3P4213 OOOA2 

3 Pipe Plug. cast iron lA.361919012 

4 Tagging Pille (opt1onall. 

SST 1R4851 38992 

5 Namepllle, aluminum 1 P4263 11032 

6°1 O-R1ng.nnr1le 10444806992 

7 Drive Screw. 91ffl pl 

12 req'dl 1 A.3092 28982 

8 Gauge. uH with filter regul•1or only 

Integral mounted regulator 

0-30 PSI 1A473099012 

0-60PSI 1R473199012 

Nipple mounted regulator 

0-30 PSI 1C2211 99012 

0-60 PSI 1C3588 99012 

• Aeco'"mended .,.re .,,." 

rF\ '/ .' fi ,:. ,, #;\;, 

··~-·· ~ :-,~-;• .. -~,1' \~\ ----
I n 

Figure 5. Type 546 Transducer 

Key DHcription Part Number 

9 Machine Screw, brass Cd pl 

(4 req'd) 1 P4265 14022 

10 Screw, steel pl 1C9419 28982 

11 Cap Screw, steel (2 req'dl use with 

integral mounted filter regulator 

only IC398B 24052 

12· O-R1ng, n1tr1le, use with integral 

mounted filter regulator 

only 1£5914 06992 

13 Pipe Nipple. steel, use with nipple 

mounted filter regulator 

only 1C6 789 26232 

Torque Motor ( figure 6) 

10 Screw 

15 Ad1ust1ng Screw 

18 Spnng Seat 

17 Spring-Zero Ad1u1tment 

18 Baffle 
19 Nozzle 

20 Hook-Up Wire Aas'y 

21 Hook-Up Wife A11'y 

22 Hook-Up Wire (not 1hown) 

23 Nameplate 

24 Span Ad1ustment 

Screw 1 P4251 38992 

25 Machin• Screw 

28 Cap Sc,_ 

27 Cap Screw 

28 Machine Sc,_ 

30 Hex Nut, ltffl pl 1 A3303 28982 

t Few"''"" manufac1u,ect bebe Aof1I. 1177. 1M ,~t pan 11.,. 8lbee1UI cowet" ..-.,, 

Ol'1 number 1 ~•l&t 0&032 
4.1.39-88 

Key 

31 

32 
33 
34 

35 
36" 
37• 
38 

39 
40 
41 
42 

48 
49 
50 
51 

52 
53 
55 
56 

57• 

5B 

DHcription 

Hex Nut, brass Cd pl 

(2 req'd) 

Washer 
Washer, brass Cd pl 

Washer 

Washer 
O-A1ng. n1trile 
O-R1ng, n1trile 
E-A1ng 

Cable Clamp 
Armature 
Coil Support 
Coil Ass'y 

Magnet 
Pole Piece 
Top Pole Piece Plate 

Bonom Pole Piece Plate 

Travel Stop 

Part Number 

1 Nl 073 18992 

1 P4253 1 5052 

t 06875 06992 
1C78: 2 06992 

Terminal Mounting Bracket Ass'y 

Span Ad1ustment Ass'y 

Bellows Screw, 

Br•ssCdpt 10397614022 

Bellows A11·y 
Full Size. 27132" 0.0, 1U3958 OOOA2 

Half Size, 112• 0.0. 1U3975 OOOA2 

Quarter Size. 
318" 0.0. 1R6521 OOOA2 

Tubing A11·y, 

Br•sstcopper 1 P4242 OOOA2 
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Tra,e• 54&, 546S a 54&ST I 

NOTE IHA0£0 KEY NUMHIII INDICATE 
PARTS THAT SHOULD WOT If DIS 
AHfMILfD fllOM THl TOIIOUf MOTOR 

Figure 6. Torque Motor Assembly 

Kev Description Pen Number 

Type 82 Relay (figure 7) 
Type 82 relay. entire 

IS&embly AP4208 X0082 

60 Relay Body. aluminum/brass 

61 Casing Spacer. aluminum 

62 Relay Casing. aluminum 

63 Inner Valve. brass 1P4195 14012 

64 Spring Seat, brass 1P4196 15102 

65 Lower Diaphragm Ass·y 

66 Upper Diaphragm. nrtrile 

67 Restrrc11on As& y 1 U8 1 60 OOOA2 

68 Relay Mtg. Screw. steel 
Cd pl (2 req'dl 1 P4203 24102 

69 Screen. Monell OL0783 43062 

70 Sprin11, SST 1 P4204 37022 

71 Spring Relay, steel Cd pl 
72• O· R,ng, n,trile 1 P4206 06992 

73• O-R1ng. n,trile (2 req'dl 1 P4207 06992 

74• 0-R,ng. nitrile 106875 06992 

75• 0-R,ng. nitrile 101346 06992 

76 Machine Screw. steel pl 16 req'dl 
not shown 

77 Machine Screw, steel pl 
12 req'dl 1 A5120 28982 

78 lockwnher, stNI pl 
12 req'dl 1 H2671 289B2 

~ l WORJ.IN,'/0£ AWUACTIIING SALES. SERVICE I 
~ •@M•ftttM#blifrl,,dirki 

NOT£ IHADID UV NUMIIIII INDICATE PAIITI THAT IHOULD ., If Drl
AIIEMILlD fllOM THI 11111.AV. 

Figure 7. Type 82 Relay 
• Recomnwftded aper1 per, 
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INDEX 

INSTALLATION 

ADJUSTMENT AND CALIBRATION 
Calibration for :t:10 Volt Outputs 
Calibration for Special Outputs 
Microswitch Adjustment 

TROUBLESHOOTING 

DESCRIPTION OF OPERATION 
Transistorized Demodulator Circuit 
Diode Demodulator Circuit 

REPLACEMENT PARTS 

CROSS REFERENCES 

Instrument or Equipment 

Type RC Electric Control Drive (Model A) 
Type RD Electric Control Drive (Model A) 
Type RC Electric Control Drive (Model B) 
Type RD Electric Control Drive (Model B) 
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ELECTRONIC POSITION TRANSMITTER 

Pro,lucr!!, :111 rlcrtric DC ~i;.mal in a prctletcrmine<l rclationi-hip to the mcchaninil pol'ition or a movable device. 

Output l'iµ:nal r:111 he ll!'<'tl for po!'ition imlication or control. Ali-o use,1 in Bailey Elrctric Control Drives ( sec Product 

Specifications E1:11-2 aiul E81-31. 

FIGURE 1 - Electronic Position Transmitter, Part No. 

6614500-0-

Features 

• Flexihle Charac-terization. Characterizin;.: cams es• 

talilish pracli<"ally auy ,lesirr,I relation!'hip hctwecn ~ut

put i-i;:nal anti input lever travel. Three standard char

arlerizin;: c-ams arc included with each transmitter. 

Characteri,;tics of thesc cams are illm,tratcd in Fi;:urc 2. 

Uncut cam is availaule when special characterization is 

required. 

• Output Flexihility. Trani;mittcr can he adjusted for 

a wide variety of output >'i;:nal ran;:cs compatible with 
most electronic control systems. 

• \V cathcrproof Erwlosurc. E,u·lo~urc ran he made 

wc111hcrprouf if 1hc ,·01i,l11it hult'~ arc ronncctcd wilh 

scal-liµ:ht fittin;:s or plu;.:;:ctl with pipe plu;:s. 

• i\tinimum l\laintenan<'r. Tran~millcr 1·equires only 

a enliliration check once a year anil luhrication every 

two years. 

• Temperature Compensation. T,·mpcrnturc-compen• 

!'alin;: circuitry makes trani-mitter imlcpcndent of nor• 

ma) amhient temperalure chan;:cs. 

• Optional Microswitd1es. Li;:ht-dnty and heavy-duty 

micro~wilches open or clo:;.e at preset po;,itions of me• 

chanical input for alarm. imlication. control, etc. Trans

mitter can include up lo four mino~witches. AYailaLle 
comhinations arc li8ted in Table II. 

4. 1.39-92 

SPECIFICATIONS TABLE I 

Input Mechanical position. 

Output Any 7.Sv to 45v span between the limits of 
±22.Sv DC. 

Normal Operating Ambient Temperature: 20 to 160F. 

Conditions* Ambient Temperature Effect: less than 
0.15% of output span per I00F change. 

118v ±!0v, 50/60Hz ±5Hz; 13.0 VA, 
0.70 PF. 

Power Requirements Supply Voltage Effect: output signal varies 
directly with the input supply voltage. 
Supply Frequency Effect: 0.5 % of output 
span per Hz change. 

Output Impedance With transistorized demodulator: 200 ohms. 
With diode demodulator: 2-000 ohms. 

With transistorized demodulator: 30K ohms 

Output Loading minimum. 
With diode demodulator: I00K ohms mini-
mum. 

With transistorized demodulator: less than 

Output Ripple IS0mv peak-to'.peak. 
With diode demodulator: less than I OOmv 
peak-to-peak. 

Standard Cams 
Require 90° rotation for full rise. 

(A, B, & Cl 

Full rise for any input rotation up to 90' 

Field Cam Shaping (maximum drive arm rotation) that does not 
exceed maximum permissible cam follower 
rate of rise. 

Single-pole, double-throw. 

Microswitches 
light duty: 0.la at 125v DC; 15a at 120, 
240, or 480v AC, non-inductive load. 
Heavy duty: !0a at 125v DC, non-inductive 
load. 

Enclosure Die-cast aluminum with pressed-steel cover; 
pearlesk gray, baked-enamel finish. 

NEC Classification General purpose. 

Enclosure 
Supplied as dusttight. Meets weatherproof 
requirements if conduit holes are connected 

Classification with seat-tight fittings or plugged with pipe 
plugs. 

• A• dafinad by SAMA Standard RC20. 

Quotation/ Ordering Information 

To receive n quotation or to place an order, specify Part 

Number of Electronic Position Transmitter ( Table 11). 

~lailay Mater Campany 1968 
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EBB-1 Electronic Position Transmitter 

• " .... , .., ... .., r:' - - O,I 
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FIGURE 2 - Characteristic curves showing range over 
which standard cams A, B, ond C can be calibrated. In 
the field, standard cams can be modified or uncut cams 
can be shaped to provide other desired relationships be
tween input rotation and output signal. 

ST AND ARD ELECTRONIC 
POSITION TRANSMITTERS TABLE II 

Number of 
Microswitches 

light 
Duty 

0 
2 
0 
4 
2 

Heavy 
Duty 

0 
0 
2 
0 
2 

Position Transmitter 
Part Number 

With 
Diode 

Demodulator 

6614500-1 
6614500-2 
6614500-3 
6614500-4 
6614500-5 

I
. With 

Transistorized 
Demodulator 

6614500-7 
6614500-8 
6614.SU0-9 
6614500-10 
6614500-11 

Principle of Operation 
The positioning cam is attached to the drive arm. The 

mechanical input moves the 1lrivc arm and the position• 
init cam. Rotation of the cam moves the cam follower 
arn1 and the drive link, chan;.dn;: the position of the core 
in the LVDT (linear variable differential transfonner). 
A change in core position varies the inductive coupling 
between the win1lings of the LVDT, producinp; an AC 

voltage chan;:e. The dcmo1lulator converts this AC volt
age chanp:c into II DC output si::;nal. The output is a 
function (o( the mechanical in1mt1 determined by the 

shape of the positioninp: cam. 
_The drive link can he adjusted to vary the core stroke 

r 

lcnp:th for II given rotation of the ·cam. The eccentric 

a1ljur;tmcnt varies the position of the LVDT coils with 

re;_pcct lo the c~rc to
1 

tlctc.-.ninTe hthe ran
1 

p:e vah
1
1e1s. Ranp:e ,. 

auJustment varies I 1c span. csc I 1rcc a1 justmcnts ' · 
p.-ovide a wide ranp:e of output ~ip:nals (any 7.Sv to 45v 

span between limits of ±22.Sv DCI. 

EXTERNAL AND MOUNTING DIMENSIONS: Current drawings supplied on request. 
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FIGURE 3-Bailey Electronic Position Transmitter. 
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FIGURE 1 - Electric Position Transmitter Mounting Dimensions 

INSTALLATION 
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Page 3 

3. Connect linkage to Transmitter drive 

• 

If the Position Transmitter is included as 
part of a Bailey Electric Control Drive or Elec
tric Valve Actuator, the unit will be mounted on 
the drive or valve and wired as shown in the ap
plicable instruction section. Refer to "Cross 
References" on page 2. 

arm. Figures 2 and 3 show typical installations. • 
Maximum drive arm rotation is 900. 

If the Position Transmitter is used separately: 

1. Locate Transmitter where ambient tem
perature will not exceed 140F. 

2. Mount Transmitter securely on actuating 
device. Dimensions are given in Figure 1. 

4. Connect power supply to terminals 1 and 
2 (see Figure 4). Power supply must be 118 
volts, 60 Hz AC, 1% regulated, harmonically 
neutralized. 

5. Output signal is taken from Transmitter 
terminals 3 and 4 (see Figure 4). Connect out
put leads in accordance with system wiring 

diagram. 

ADJUSTMENT AND CALIBRATION 

Calibration of the Electric Position Trans
mitter consists of adjusting the linkage from the 
actuating device so that the positioning cam ro
tates thru full range for full travel of the actu
ating unit and adjusting the Demodulator so that 
the DC output voltage signal corresponds to the 
cam position. 

The normal DC output signal is :t:10 volts. 
Some variation in positioning cam rotation is 

permitted by the Demodulator range and zero 
adjustments. In addition, an adjustable linkage 
is provided between the cam follower arm and 
the core of the linear variable differential trans
former (LVDT). This is used to match the out
put range to systems at other than :1:10 volts by 
varying the length of the core stroke for a given 
rotation of the cam. If the Position Transmitter 
is to be used with other than a ::10 volt output, re
fer to "Calibration for Special Outputs" on page 8. 

4. 1.39-94 • 
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FIGURE 2 - Typical Installation on Control Drive 

CALIBRATION FOR ±10 VOLT OUTPUT 

Before making any adjustments to adapt the 
Position Transmitter to a particular application 
as described under "Cam Characteristic Ad
justment", check to insure the proper operation 
of the Position Transmitter and actuating unit. 

The Position Transmitter is shipped with the 
B cam in position with the black side facing out. 
This is the standard arrangement. In this con
dition, terminal 4 will become more positive 
with respect to terminal 3 as the drive arm is 
rotated counterclockwise when viewed from the 
front of the instrument. (The positioning cam 
will rotate in a clockwise direction.) If the ser
vice for which the Position Transmitter is in
tended requires reversed polarity, the leads at 
terminals 3 and 4 may be interchanged. If the 
service requires a standard polarity but the 
actuating device will turn the drive arm in a 
clockwise direction, the positioning cam may 
be reversed on the hub (red side facing out). 
For an installation requiring a clockwise rotation 
of the drive arm and reversed polarity, the po-

P051T10N 
TRANSMITTE!'I 
ORIVE AAM 

POSITION 
TRANSMITTER 

I 

), 
FIGURE 3 - Typical Installation 

on Control Valve 
4.1.39-95 
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Electric Position Transmitter 

sitioning cam is turned on the hub (red side 
out) and the leads to terminals 3 and 4 are 
interchanged. 

Refer to Figure 4 for the adjustments men
tioned below. The adjustments described are for 
a unit with the standard arrangement. U the par
ticular Position Transmitter is arranged for one 
of the variations described above, the movements 
and positions may be opposite to those described 
in the following procedure. 

1. Use B, straight lin_e, positioning cam 
which has been shipped in place in Position 
Transmitter. 

2. Disconnect link.age from actuating unit. 

3. Disconnect any external output leads from 
terminal strip (terminals 3 and 4). Connect a 
DC voltmeter across terminals 3 and 4. (Con
nect voltmeter "+" lead to terminal 4.) Use a 
voltmeter with a 100, 000 ohm/volt movement, 
readable to 0. 1 volt. 

4. Supply power (118 volts DC} to terminal 
strip terminals 1 and 2. Position Transmitter 
circuit must be energized for at least one hour 
to allow LVDT to reach operating temperature 
before attempting to calibrate unit. 

POSITION 
INDICATING PIN 

I 

E88-l 
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5. Rotate Position Transmitter drive arm 
until cam follower arm rests on 5 on the posi- • 
tioning cam (corresponding to midtravel posi-
tion of actuatiJlw device). 

6. Output voltage should be zero volts. U 
not, turn Demodulator zero adjustment until 
zero volt output is obtained. 

NOTE: Demodulator zero adjustment should not 
be turned to an extreme position to correct large 
deviations at midrange. U this is necessary to 
obtain zero volts; set zero adjustment screw in 
approximately its midtravel position, loosen 
LVDT coil locking screws (Figure 4) and reposi
tion coil by turning eccentric adjustment screw 
until zero volt output is obtained. Tighten lock
ing screws. 

7. Rotate Position Transmitter drive arm 
so that cam follower arm rests on zero mark on 
cam and note output voltage. Rotate drive arm 
so that cam follower arm rests on 10 mark on 
cam and note output voltage. Voltage change 
should be 20 volts total (-10 to +10 volts DC). U 
change is not exactly 20 volts, turn Demodu
lator range adjustment screw until 20 volts total 
change is obtained. 

8. Repeat steps 5, 6, and 7 until output volt-
age is -10, 0 and+l0voltsDCwhencam follower • 
arm rests on 0, 5, and 10 marks, respectively, 
on positioning cam. 

.o 

MICROSWITCH ASSY 

CAM FOLLOWER ARM 

CAM FOLLOWER 

MICROSWITCH CAM 

MICROSWITCH CAM 
LOCKING SCREW 

POSITIONING CAM 
LOCKNUT 

POSITIONING CAM 

DEMODULATOR 

RETURN SPRING RANGE RESISTOR SWITCH 

FIGURE 4 - Electric Position Transmitter 
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9. With actuating device in closed position, 

rotate Position Transmitter drive arm so that 

cam follower rests on zero mark of positioning 

cam. 

10. Connect linkage from actuating device to 

Position Transmitter. Operate actuating device 

thru a full cycle to make certain that positioning 

cam rotation corresponds to actuating device 

position. Adjust linkage and operating lever or 

drive lever position as required to obtain cor

rect operation. 

CAM CHARACTERISTIC ADJUSTMENT 

This adjustment involves selecting or shap

ing the proper positioning cam in order to obtain 

that characteristic of actuating device travel vs. 

DC output sigrml which will afford the desired 

characteristic of the controlled medium. 

Positioning cams A, B, and C are furnished 

with each Position Transmitter. The Position 

Transmitter is shipped from the factory with 

the B positioning cam in place. The A and C 

cams are attached inside of the Position Trans

mitter case. The characteristics for which the 

positioning cams are shaped are listed in Table 

A. Figure 5 shows a_ family of curves for each 

cam. 

If a control system involves but a single Con

troi Drive or Valve Actuator, it is probable that 

the B, straight line, cam will be satisfactory. 

However, one of the other cams may be used to 

provide a more uniform controlled medium vs. 

DC voltage signal characteristic and provide 

stable control over a wide range. 

NOTE: The definition of "controlled medium" as 

used here is the rate of action of that being con

trolled. Thus, if the device is being used to po

sition a damper or regulate the speed of a fan, 

"controlled medium" is the rate of air flow. 

For a Control Drive or Valve Actuator which 

is an integral part of a complex control system, 

the cams provide a selection of characteristics 

which should provide close paralleling of the 

controlled medium vs. DC voltage signal 
characteristic. 

Refer to "Characterized Cams" below for the 

method of selecting or shaping the proper posi

tioning cam for a Control Drive or Valve Actu

ator which is to be part of a complex control 
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FIGURE 5 - Cam Characteristic Curves 
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Positioning Drive Lever Rotation (R) 
Cam vs. Output Signal (V) 

A Square Root (V = 'YR) 

B Straight Line (V = R) 

C Square (V = R2) 

system. TABLE A - Positioning Cam Functions 
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Electric Position Transmitter 

sitioning cam is turned on the hub (red side 
out) and the leads to terminals 3 and 4 are 
interchanged. 

Refer to Figure 4 for the adjustments men
tioned below. The adjustments described are for 
a unit with the standard arrangement. If the par
ticular Position Transmitter is arranged for one 
of the variations described above, the movements 
and positions may be opposite to those described 
in the following procedure. 

1. Use B, straight line, positioning cam 
which has been shipped in place in Position 
Transmitter. 

2. Disconnect linkage from actuating unit. 

3. Disconnect any external output leads from 
terminal strip (terminals 3 and 4). CoMect a 
DC voltmeter across terminals 3 and 4. (Con
nect voltmeter "+" lead to terminal 4.) Use a 
voltmeter with a 100, 000 ohm/volt movement, 
readable to 0. 1 volt. 

4. Supply power (118 volts DC) to terminal 
strip terminals 1 and 2. Position Transmitter 
circuit must be energized for at least one hour 
to allow LVDT to reach operating temperature 
before attempting to calibrate unit. 

TERMINAL STRIP ~=:1tt~~~~ 
SIGNAL 1--t-1--11-=,:;,y=,j.~ 

~WER {7::-i'H\--:::::;~~~ 
POSITION 
INDICATING PIN 

. ' 
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5. Rotate Position Transmitter .drive arm 
until cam follower arm rests on 5 on the posi- • 
tioning cam (corresponding to midtravel posi-
tion of actuatill~ device). 

6. Output voltage should be zero volts. If 
not, turn Demodulator zero adjustment until 
zero volt output is obtained. 

NOTE: Demodulator zero adjustment should not 
be turned to an extreme position to correct large 
deviations at midrange. If this is necessary to 
obtain zero volts; set zero adjustment screw in 
approximately its midtravel position, loosen 
LVDT coil locking screws (Figure 4) and reposi
tion coil by turning eccentric adjustment screw 
until zero volt output is obtained. Tighten lock
ing screws. 

7. Rotate Position Transmitter drive arm 
so that cam follower arm rests on zero mark on 
cam and note output voltage. Rotate drive arm 
so that cam follower arm rests on 10 mark on 
cam and note output voltage. Voltage change 
should be 20 volts total (-10 to +10 volts DC). If 
change is not exactly 20 volts, turn Demodu
lator range adjustment screw until 20 volts total 
change is obtained. 

8. Repeat steps 5, 6, and 7 until output volt-
age is -10, 0 and+l0voltsDCwhencam follower • 
arm rests on 0, 5, and 10 marks, respectively, 
on positioning cam. 

0 

.o 

MICROSWITCH ASSY 

CAM FOLLOWER ARM 

CAM FOLLOWER 

MICROSWITCH CAM 

POSITIONING CAM 
LOCKNUT 

POSITIONING CAM 

DEMODULATOR 

RETURN SPRING RANGE RESISTOR SWITCH 

FIGURE 4 - Electric Position Transmitter 
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• 9. With actuating device in closed position, 

rotate Position Transmitter drive arm so that 

cam follower rests on zero mark of positioning 

cam. 

j 
i 

• 

10. Connect linkage from actuating device to 

Position Transmitter. Operate actuating device 

thru a full cycle to make certain that positioning 

cam rotation corresponds to actuating device 

position. Adjust linkage and operating lever or 

drive lever position as required to obtain cor

rect operation. 

CAM CHARACTERISTIC ADJUSTMENT 

This adjustment involves selecting or shap

ing the proper positioning cam in order to obtain 

that characteristic of actuating device travel vs. 

DC output sigrm.l which will afford the desired 

characteristic of the controlled medium. 

Positioning cams A, B, and C are furnished 

with each Position Transmitter. The Position 

Transmitter is shipped from the factory with 

the B positioning cam in place. The A and C 

cams are attached inside of the Position Trans

mitter case. The characteristics for which the 

positioning cams are shaped are listed in Table 

A. Figure 5 shows a. family of curves for each 

cam. 

U a control system involves but a single Con

trol Driveor Valve Actuator, it is probable that 

the B, straight Line, cam will be satisfactory. 

However, one of the other cams may be used to 

provide a more uniform controlled medium vs. 
DC voltage signal characteristic and provide 

stable control over a wide range. 

NOTE: The definition of "controlled medium" as 

used here is the rate of action of that being con

trolled. Thus, ii the device is being used to po

sition a damper or regulate the speed of a fan, 

"controlled medium" is the rate of air flow. 

For a Control Drive or Valve Actuator which 

is an integral part of a complex control system, 

the cams provide a selection of characteristics 

which should provide close paralleling of the 

controlled medium vs. DC voltage signal 

characteristic. 

Refer to "Characterized Cams" below for the 

method of selecting or shaping the proper posi

tioning cam for a Control Drive or Valve Actu

ator which is to be part of a complex control 

IBliji\l!eoo 

REVERSE LOADING 
70 60 50 40 30 Z0 10 

-· ~0tc:::::J;;~t::.J..._L_.L_J~.J.:~::;;:::i..:~ 
0 ~ m 30 40 ~ '° ~ ~ ~ 

DIRECT LOADING 

PER CENT ACTUATING UNIT TRAVEL 

FIGURE 5 - Cam Characteristic Curves 
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FIGURE 6 - Actuating Unit Characteristic 

Positioning Drive Lever Rotation (R) 

Cam vs. Output Signal (V) 

A Square Root (V = lR) 

B Straight Line (V = R) 

C Square (V • R2) 

• system. TABLE A - Positioning Cam Functions 
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Electric Position Transmitter 

CHARACTERIZED CAMS 

In order to match the inherent characteris

tics of the auxiliary (fan, damper, pulverizer, 

etc. ), to that of a similar auxiliary, control 

valve, etc., it is usually most practical to re

duce the controlled medium vs. drive lever 

travel characteristic of each device in the system 

to a straight line relationship with regard to the 

DC output voltage signal representing the drive 

lever position. 

The straight line relationship is established 

by calibrating the Position Transmitter with re

spect to the correct positioning cam by the fol

lowing method: 

1. Use B, straight line cam; Determine 

actual controller medium vs. drive lever travel 

characteristic. (Figure 6 is a typical drive 

characteristic curve. ) 

2. Decide upon controlled medium vs. DC 

voltage output signal representing drive lever 

position characteristic desired (Figure 7, if a 

linear characteristic is desired). 

3. Take values for per cent drive lever 

travel from step 1 and for DC output voltage 

from step 2 and plot a curve for per cent drive 

lever travel vs. DC output voltage representing 

drive lever position. (Figure 8 is a typical cam 

characteristic curve. ) 

4. Compare curve made in step 3 with curves 

shown in Figure 5. Select positioning cam whose 

characteristic curve most closely matches drive 

lever travel vs. DC output signal voltage char-

acteristic determined in step 3. · 

5. If necessary, use Demodulator range and 

zero adjustments to match drive lever travel vs. 

DC output signal voltage characteristic more 

accurately. 

6. If required characteristic cannot be 

matched by above procedure, or if a more exact 

characteristic is required, alter shape of cam 
as descri_bed under "Cam ShapingMethod" below. 

CAM SHAPING METHOD 

To assist in alteration, the cams are marked 

with radial lines spaced for equal drive lever 

travel increments and concentric lines spaced 

for equal DC output voltage increments. 
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FIGURE 9 - CAM CHARACTERISTIC 

FIGURE 8 - Cam Characteristic 

Alter the cam shape in the following manner: 

1. On cam selected in step 4 under "Char

acterized Cams" above, locate for each incre

ment of DC voltage representing drive lever po

sition (concentric lines) that drive lever travel 

(radial lines) required for specific DC voltage 

signal as determined in step 3 above. Refer to 

Figure 9 for method of locating these points on 

positioning cam. • 4.1.39-98 
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FIGURE 9 - Cam Shaping Points 

NOTE: Before starting any cam cutting proce
dure, make certain that cutting will involve re
moval of cam material, rather than building up. 
If desired characteristic plotted lies between 
that of A and B positioning cams (Figure 5), A 
cam should be cut etc. 

2. A curve drawn thru points located on cam 
in step 1 is desired cam shape. Either alter cam 
or cut a new cam to this shape. 

CAUTION: There is dangerof cam follower arm 
becoming locked when cam shape has too steep 
a rise. When a cam shape is required that in
cludes such a rise, it is necessary to introduce 
sufficient angularity in linkage from actuating 
device to Position Transmitter to allow a less 
radical cam shape. 

LVOT SUPPORT PLATE 

lB!aiill\e)1 

CALIBRATION FOR SPECIAL OUTPUTS 

AJJ. adjustable linkage is provided between the 
cam follower arm and the core of the L VDT (lin
ear variable differential transforµ1er}. This link
age is shown in Figure 10. The-linkage permits 
a variation in the length of the core stroke for a 
given rotation of the cam. Varying the position in 

which the drive link is mounted changes the lengtll 
of the core stroke and the resulting output range. 
In conjunction with the adjustment to shift the 
LVDT coil position, a wide range of output signal 
vs. cam rotation combinations may be obtained. 

. 
Table B is a chart of output voltage plotted 

against Positioner drive arm rotation. The cor
rect position of the adjustable drive link for a 
particular combination can be determined by 
following the procedure outlined below. 

NOTE: An example is given in Table B indicat
ing a -5 to +5 volt output range required for an 
input shaft rotation of 60 degrees. 

1. Draw lines parallel to horizontal axis 

corresponding to maximum and minimum desired 
voltages. (Dotted lines on Table B.} 

2. Draw a line passing thru zero and inter
secting lines drawn in step 1 so that horizontal 
distance between intersections is equal to Posi
tioner drive arm travel required. (Line A-B on 
Table B.} 

3. Extend this line until it intersects a 
bracket. (Point C on Table B.) Bracket number 
indicates correct hole for coMecting link. Area 

FIGURE 10 - Adjustable LVDT Linkage 

4.1.39-99 

........ 



Electric Position Transmitter 

OUTPUT SIGNAi.. 
VOLTS 
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TABLE B - OUTPUT VOLTAGE CHART 

• 

of intersection within bracket determines whether 
or not 500 ohm range resistor is required. (Refer 
to Figures 4 and 11 for location of range resistor 
switch. ) Position switch to required position. 

b. Maximum and muumum output volt- • 
ages required in step 7 will change. New re-

4. Position Transmitter can now be cali
brated following procedure outlined under "Cal
ibration for :10 Volt Output" on page 4 with fol
lowing exceptions: 

a. When calibrating Position Transmit
ter, LVDT must be zeroed with cam follower 
arm positioned to point on positioning cam which 
now corresponds to zero volts output. This will 
not necessarily be 5 as stated in step 5 of stand
ard calibration procedure. 

Position Transmitter 
with Diode Demodulator 

Part Number Switches 

6614500-1 None 
6614500-2 2AC 
6614500-3 2DC 
6614500-4 4AC 
6614500-5 2AC, 2DC 
6614500-6 4DC 

quired range values must be substituted. 

MICROSWITCH ADJUSTMENT 

The Position Transmitter may include up to 
four microswitches. Available combinations 
and microswitch types are listed in Table C. 
The microswitches are operated by a cam 
driven arm. To adjust a microswitch to open or 
close at a given actuating device position, loosen 
the microswitch cam locking screw (see Fig
ure 4), turn the microswitch cam to the required 
position, and retighten the cam locking screw. 

Position Transmitter 
with Transistorized Demodulator 

Part Number Switches 

6614500-7 None 
6614500-8 2AC 
6614500-9 2DC 
6614500-10 4AC 
6614500-11 2AC, 2DC 
6614500-12 4DC 

TABLE C - MICROSWITCH COMBINATIONS AND TYPES 

4.1.39-100 • 
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LINEAR VARIA8L! Olff'ERENTIAL 
TRANSFORMER 
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MICRO SWITCH ASSEMBLIES 

OEMOOULATOA 

TERMINAL 
STRIP 

~ SWOTCH • 

118V AC 

. POWER SUPPLY 

IOV DC 
SIGNAL OUT?UT 

FIGURE 11 - Position Transmitter Wiring 

TROUBLESHOOTING 

GENERAL 

Check the calibration of the Position Trans
mitter at le_ast once each year. Change the 
grease in the gear case once everytwo or three 
years. Fill the gear case about half full with 
grease (such as Vulcanlube, Grade No. 1). Ro
tate the gears to work the grease into the teeth. 

Do not oil moving parts of linear variable dif
ferential transformer core positioning linkage. 
Oil may cause sticking of parts or promote dirt 
accumulation interfering withproper operation. 

DEMODULATOR 

If difficulty with the Demodulator is suspect
ed, the unit may be checked as follows: 

1. Connect a DC voltmeter across output 
leads at Position Transmitter terminal block 
terminals 3 and 4 (refer to Figure 11). Supply 
118 volts AC to Transmitter (terminal block 
terminals 1 and 2). Set zero adjustment in ap
proximately midtravel position. 

2. With cam follower •on zero mark of posi
tioning cam, outputshouldbe approximately -10 
volts DC {:t:O. 3 volts). Note voltage reading. 

3. Interchange leads to terminals 5 and 12 
and to terminals 6 and 11 on LVDT assembly 
(see Figure 11). 

4. Output voltage should change polarity but 
remain within O. 15 volts of original value. If out
put remains within this limit, Demodulator is 
satisfactory and may be returned to service. J1 
output does not remain within this limit, Demo
dulator assembly must be replaced (refer to Re
placerµent Parts). 

To replace Demodulator (refer to Figure 14): 

a. Remove two screws holding mounting 
bracket (Item 16) to housing and lift Demodulator 
clear of housing • 

b. Remove leads from Demodulator 
terminals. Remove mounting bracket from 
Demodulator by removing screws (23). 

4.1.39-101 



Electric Position Transmitter 

c. Attach mounting bracket to new De
modulator, recoMect leads and attach mount
ing bracket to housing. Refer to "Adjustment 
and Calibration" on page 3 to recalibrate Posi
tion Transmitter. 

LINEAR VARIABLE DIFFERENTIAL 
TRANSFORMER 

If difficulty with the LVDT is suspected, 
check the continuity of all transformer windings 
with an ohmmeter. If any windings are found to 
be shorted or open, the LVDT unit must be re
placed (see "Replacement Parts"). 

. I 

To replace LVDT (refer to Figure 14): 

a. Disconnect adjustable link (Item 83) 
from LVDT armature assembly (Item 52). Col
lapse return spring (Item 20) and free spring 
retainer (Item 18) from end of armature as
sembly. Remove leads from LVDT terminals. 

E88-l 
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b. Remove two screws (Item 21) and lift 
LVDT, with adjustment plate (Item 50) attached, 
from housing. -

c. Unscrew three screws (Item 25) hold
ing armature assembly to LVDT and remove 
armature. Remove bottom bearing plate (Item 
53) from LVDT. 

d. Release LVDT assembly from adjust
ment plate (Item 50) by removing three locking 
screws (Item 40 ). (Take care not to lose small 
eccentric, Item45). Remove LVDTfrom mount
ing bracket by removing four countersunk screws 
passing thru bracket. 

e. Install new LVDT following above pro
cedure in reverse order. Place LVDT in about 
midtravel position on adjustment plate. Refer 
to "Adjustment and Calibration" on page 3 to 
recalibrate Position Transmitter. 

DESCRIPTION OF OPERATION 

Reier to Figure 4. The mechanical input to 
the Electric Position Transmitter is supplied 
by an adjustable linkage from the controlled de
vice. As the controlled device changes position, 
the linkage rotates the Positioner drive arm. 
The drive arm is geared to the positioning cam. 
Rotation of the positioning cam moves the cam 
follower arm and the core drive link, changing 
the position of the movable core within the lin
ear variable differential transformer (LVDT) 
coil assembly. The change in core position 
causes a corresponding change in LVDT AC 
output to the Demodulator. The Demodulator 
transmits a DC output signal which is propor
tional to the new position of the controlled. de
vice. (The return spring forces the cam 'fol
lower arm against the positioning cam so that 
the movable core is accurately positioned. ) 

Two variations of the Demodulator are avail
able: a transistorized Demodulator, Part Num
ber 6614655-•, and a diode Demodulator, Part 
Number 6614900-•. The operation of the De
modulator circuits is described below. 

DESCRIPTION OF TRANSISTORIZED 
DEMODULATOR CIRCUIT OPERATION 

Figure 12 is a schematic of the LVDT and 
transistorized Demodulator circuit. The LVDT 
has four secondary windings. Secondaries A and 
B are the output signal windings; secondaries C 
and D are the Demodulator transistor bias sup-

ply windings. The transistorized Demodulator 
has an output impedance of less than 150 ohms. 
(The minimum permissible resistance load is 
30,000 ohms.) 

The Demodulator uses four silicon transis
tors {Ql thru Q4) biased so that they alternately 
conduct in pairs, providing arectified fullwave, 
low impedance, DC signal. The transistor col
lector bias voltagefrom the LVDT C andDwind
ings is correctly phased and of the proper 
amount to bias the transistors. Since the C and 
D secondaries are connected in series, this 

voltage remains constant. 

The voltage output from secondary A is con
nected to the upper diode-transistor circuit hall 
and that from secondary B to the lower circuit 
hal!. Each half consists of two transistors and 
four diodes. The transistors are biased to op
erate on alternate hall-cycles. This causes the 
rectified secondary A voltage to appear across 
R4 and R3, and the rectified secondary B volt
ages to appear across RS and R3. The differ
ence between these voltages is zero when the 
LVDT core is positioned at its electrical center. 
Motion of the core produces an increase in the 
voltage of the windings toward which the core 
moves. A DC output voltage equal to the differ
ence between the demodulated secondary A and 
B voltages will appear at the Demodulator output. 

Output signal ripple is attenuated by chokP 
Ll and capacitor Cl to less than 200 mv peak. 
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FIGURE 12 - Schematic of L VDT and Transistorized Demodulator Circuit 

Capacitors C2 and C3, across bias supply sec
ondaries, eliminate high frequency oscillations. 

The zero (or balance) adjustment, R3, shifts 
the DC output voltage in either a positive or neg
ative direction as required for calibration. 

The thermistor shunt resistor, R2, is con
nected in parallel with the temperature compen
sating thermistors, R6, R7, and RS. 

The range adjustment, Rl, and the range 
resistor switch are in series with the LVDT 
primary windings and are used to vary the pri
mary current during calibration to obtain the 
correct output voltage. 

The transistorized Demodulator, Part No. 
6614655-•, is encapsulated in plastic to protect 
the unit from moisture damage. Demodulator 
range and zero adjustment screws are proVided 
(see Figure 4). 

DESCRIPTION OF DIODE DEMODULATOR 
CIRCUIT OPERATION 

Figure 13 is a schematic of the LVDT and 
diode Demodulator circuit. The L VDT has four 
secondary windings. Secondaries A and B are 
the output signal windings; secondaries C and D 
are not used with the diode version of the De
modulator. The .diode Demodulator has an out
put impedance of 3, COO ohms. (The minimum 
permissible resistance load is 100, 000 ohms.) 

Secondary A is connected to the upper diode 

tors R5 and R3. The polarity and magnitude of 
the DC output signal varies with the position of 
the movable core within the LVDT coil. When 
the LVDT core is positioned at its electrical · 
center, the voltages of secondariesA andB will 
be equal and no DC output voltage will result. A 
shift in LVDT core position will cause a voltage 
increase in the windings toward which the core 
moves. A DC voltage equal to the difference be
tween the voltages of the A and B secondaries 
will appear at the Demodulator output. 

On an increase in the measured variable, the 
LVDT core will move toward secondary A (in
creasing secondary A voltage). When the sec
ondary A voltage is larger than the voltage of 
secondary B, the upper output terminal will be 
positive with respect to the lower output termil1a.l. 

The output signal ripple is attenuated by ca
pacitors Cl and C2 and by the choke, Ll. The 
thermistor shunt resistor, R2, is connected in 
parallel with the temperature compensating 
thermistors, R6, R7, and RS. 

The zero (or balance) adjustment, R3, shifts 
the DC output voltage in either direction as re
quired for calibration. The range adjustment, 
Rl, and range resistor switch are in series with 
the L VDT primary windings and are used to vary 
the primary currentduring calibration to obtain 
the correct output voltage. 

bridge network and secondary B is connected to The diode Demodulator, Part No. 6614900-• 
the lower diode bridge. The output of the upper is encapsulated in plastic to protect the unit 
bridge appears across resistorsR4 andR3. The from moisture damage. Demodulator range and 
output of the lower bridge appears across resis- zero adjustment screws are provided (Figure 4). 

4. 1.39-103 

---------·-------- -· .. -••-- -·-·--·. --·--------- ----------

--- , 



Electric Position Transmitter 
E88-1 

Page 13 

CD 8U< 

:o.:.:--,~ "[SIS~ S,',ITO< -:-----:~-_AANGE. IIOJ. ~~----:;;,_,w----------------------~-mi 

=~~=='=""""='=-=:-==---------...J..4.>-'-A'-"---' .-

~ ~ r.-~: 
I Afi C ,<.> ,-(~' -"""'------~_:l)--,-----,~-----.,--_........,"-..-. 
I C ~ J>- ' 

CAI 
~ 

CR2 I I ;c:. .;c 
R7(1' i 1 ~! t~ : 
~ ! •~ti/\ I 

: RB@ trn~~ 1 ~~:_w __ M_T.__1RED ....... ____ _ 
~ I I 'II\ '--w- II) 

: Ju•: i :-121,;,...i .,.OR-=-N.__ _____ _ 

.. ~ t.>- ~ 
o:l t':;{..i I 

, c 1 <c • u ! 

I ~< ca f~ : 
I 8:r ~u ~"" WMT/CRN ' ,;x --=It-I~~~----~ 

~ 

~ ti) 
I 

~CR3 
I 

I CR4 
I 

R3 
CR!! 

I • 
I CR6 ,~ • 

CR8 .. 

i 
I f R4 

I 
i 

~ 
I 
,=c• c2i 

3 
I I I I 

f R5 
I I I I 

I ; I 
I I I I 

I I 
I ' ®-i-:!l 

~ c__~! i_ ________ ----- L------------------------c,;:--.[;.;; · ·.ARit.a:: :'.:IF~~"£\;:.:.,_ ,~-..;,;:o;;i,,~ 0100£ DEMODULATOR 

llUfD~ CORE MOVES TOWARD PRIMARY A ON MEASURED VARIABLE INCREASE. 
~CUSTOMER CONNECTIONS 

FIGURE 13 - Schematic of LVDT and Diode Demodulator Circuit 

REPLACEMENT PARTS 

Figure 14 is a parts drawing of the Position 
Transmitter. This drawing will generally be 
applicable to the assemblies furnished. How
ever, there may be individual differences in 
specific units because of: 

a. Design changes made since the print
ing of this instruction section. 

b. Special design of the equipment fur
nished, to make it suitable for a special 
application. 
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Therefore, when ordering parts, assure the 
receipt of correct replacements for the.equip-
ment by specifying on the order: · 

1. The full Part Number of the equipment 
for which parts are desired. 

2. The Parts Drawing on which each part 
is illustrated. (The Parts Drawing Number is 
given in the title for the Figure. ) 
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Electric Position Transmitter 

--
ITEM PART SO. SAME ITEM PART NO. SAME 

J SEE NOTE CODE LABEL 29 8614515-1 DESIGNATIONPLATEASSY 
30 1942184-5 TERMINAL BLOCK 

2 SEE TABLE :lOV DEMODULATOR 31 8813989-1 TERM. BLJC. SPT PLATE 
3 SEE TABLE SWITCH HARNESS ASSY ~2 2-56x3/16 PANHDEXTSEMS,2REQD 
-1, 6614403-1 SWITCH CAM, SEE TABLE 33 1943424-9 POWER RESISTOR 
5 4-40x 5, 8 HEX SOC HD CAP SCREW, 34 8613960-l COVER ASSY 

SEE TABLE 35 8614473-1 CASE 
6 N0.4MED LOCKWASHER. SEE TABLE 38 --- NAMEPLATE (SPECIFY 
7 6617956-l STRAIGHT LINE CAM E!'lGRAVING) 
8 197165-1 SET SCREW 37 6614522-lH SEALING CORD 32 IN.REQD 
9 197413-1 CABLE CUP. SEE TABLE 38 8613977-1 SWITCH PLATE, 

10 11-32x 1 PAN HD SCR. SEE TABLE SEE TABLE 
11 N0.6MED LOCKW ASHER, SEE TABLE 39 197223-1 RETAINER RING 
12 667097-1 SWITCH INSULATOR, 40 10-32x5/16 PAN HD EXTSEMS, 3REQD 

SEE TABLE 42 8613967•1 DRIVE LINK 
13 19432C4-l SPRING ASSEMBLY 43 666296-1 ECCENTRIC RET. PLATE 
14 4-40x3/16 PANHDSCREW 44 6613969-1 CAM ARM SHAFT 
15 1/4- 20 EXT LKW ASH HEX KEPS 45 666297-1 ECCENTRIC 
16 8614502-1 DEMODULATOR BRKT 50 6614504-1 ADJUSTMENT PLATE 
17 8614047-1 CAM ARM 52 6614050-1 ARMA TL"RE ASSY 
18 6613983-1 SPRING RETAINER 53 1943240-3 BEARING 
19 6614505-1 SPRING SUPPORT 54 5311449-1 SQUARE ROOT CAM 
20 6613984-1 RETt,"RN :sl>RNG 55 5311341-1 SQUARE CAM 
21 10-32x 1/2 PAN HD MACH SCREW 58 N0.10-32 HEX NUT 

SEE TABL.E 57 8-32x 1/2 PAN HD SCREW, 2 REQD 
22 58 NO. lOSA.E WASHER 
23 10-32xl/4 PANHDEXTSEMS,2REQD ~9 1943261-1 CAM KUB 

,24 6614052-1 LVDT INSULATOR 81 6613981-1 CAM SHAFT & PD.'ION ASSY 
,-25 4-40 x 3/ 16 PAN HD EXT SEMS. 14 REOD 62 5312314-1 COVER & REAR BEARING 

27 6614498-1 LVOT-DEM. liARNESS 63 197227-1 SPECIAL REX SEMS 
j 28 6-32'< 518 PAN HD SCREW. 3 REQD 64 8613966-1 GEAR & SHAFT ASSY 

~OTE: SPECIFY XUMBER ON CODE LABEL WHEN ORDERING PARTS. 

TRANSMITTER DEMODULATOR ITEM 3 (IN SW POS. ) 
PART NO. ITEM 2 SWITCHES S-1 S-2 

6614500- l NONE --------- ---------
6614500-2 2AC 6614056-1 8614056-3 
6614500-3 6614900-2 2DC 8814056-2 6614056-4 
6614500-4 (DIODE) 4AC 66.14056-1 6614056-3 
6614500-5 2AC & 2DC 6614056-1 6614056-3 
6614500-6 4DC 6614056-2 8614056-4 

6614500-7 NONE --------- ---------6614500-8 2AC 8814056-1 6614056-3 
6614500-9 6614655-6 2DC 6614056-2 ~614058-4 
6614500- 10 (TRANSISTOR) 4AC 6614056-1 6614056-3 
6614500-11 2AC & 2DC 6614056-1 6614056-3 
6614500-12 4DC 6614056-2 6614056-4 

Electric Position Transmitter, Pt. No. 6614500-C 
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S-3 

---------
------------------
6614058-1 
6614056-2 
6614056-2 

---------
---------
---------6614056-1 
6614056-2 
6614058-2 

S--1 

--------
---------
---------6614058-3 
6614056-4 
6814058--1 

---------
---------
---------6614056-3 
6814056-4 
6614056-4 

ITE:',f 

115 
66 
117 
68 
69 

70 
71 
72 
73 
74 
75 
78 
77 
79 
80 

81 
82 
83 
84 
85 
87 
88 

811 

PART NO. 

5311886-l 
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XAME 

POS DRIVE ARM 
5312318-1 • SEALING Tt,1:lE 
19934-31 SPACER. SEE TABLE 
19734-28 SMALL WASH. SEE TABLE 
6813979-l JUMPER TERMINAL !NOT 

REQD FOR DIODE t.."NITS) 
8-32:d-3/4 PAN HD SCR, SEE TABU: 
6814051-1 CAM ROLLER 
3/32x7/18 ROLL PIN, SST 
5312313-Z GREASE & OIL SEAL 
5311421-1 NEEDLE BEARING. 2REQD 
5311421-7 NEEDLE BEARING 
5312313-1 GREASE & OIL SEAL 
NO. 10 MED SAE LOCKWASHER 
NO. 6 SAE WASHER. SEE TABLE 
BMC0.1H40 LEADWIRE. 

1-1/2 INCH REQD 
1941342-3 SOLOEnLESS TERMINAL 
6815452-3 con. & SUPPORT ASSY 
6819635-1 CLAMP PLATE 
2•5h 3/16 PAN HD MACH SCREW 
8614157-1 LOAD RES. SWITCH 
6619634-1 STOP 
1100-00 SRKPRF LOCKW ASHER, 

SEE TABLE 
NO. 2 LOCKWASHER 

NUMBER REQUIRED ITEMS LISTED BELOW 
4,5,8,12 9 I 10 11 21 38 67 681 ;o 79 88 

-- l -- 4 10 -- -- 3 -- -- 10 
2 3 4 8 12 2 l 5 -- 4 12 
2 3 4 8 12 2 l 5 -- 4 12 
4 4 -- 8 12 2 3 5 4 4 12 
4 4 -- 8 12 2 3 5 4 4 12 
4 4 •- I 8 12 2 3 5 4 4 12 

-- l 
--, 4 

10 -- -- 3 -- -- 10 
2 3 4 a 12 2 1 5 -- 4 12 
2 3 ~,: 12 2 1 5 -- 4 12 
4 4 12 2 3 s 4 4 12 
4 4 -- 8 12 2 3 5 4 4 12 

" 4 -- 8 12 2 3 5 4 " 12 
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BAILEY METER COMPANY DISTRICT OFFICES, U.S.A. 

CALIFORNIA 
San Francisco 

Code 415 Phone 98 9-6140 

Los Angeles 
Code 213 Phone 283-1187 

COLORADO 
Denver 

Code 303 Phone 757-5408 
:, 

GEORGIA 
Atlanta 

Code 404 Phone 378-4348 

ILLINOIS· 
Chi~ 

C 312 Phone 427-7324 

LOUISIANA 
New Orleans 

Code 504 Phone 488-0841 

MASSACHUSSETS 
Boston 

Code 617 Phone 426-0465 

MICHIGAN 
Detroit 

Code 313 Phone 357-0440 

MINNESOTA 
St Paul 

Code 612 Phone 645-7752 

MISSOURI 
Kansas City 

Code 816 Phone 361-4902 

SL Louis 
Code 314 Phone 962-5S32 

BAILEY METER COMPANY LTD., CANADA 

ALBERTA 
Edmonton 

Code 403 Phone 488-3436 

Vancouver 
Code 604 

Winnipeg 

BRITISH COLUMBIA 

Phone 731-3709 

MANITOBA 

Code 204 Phone 943-1481 

Halifax 
Code 902 

• 

NOVA SCOTIA 

Phone 455-0574 

NEW YORK 
Buffalo 

Code 716 Phone 839-3662 

New York 
Code 212 Phone 986-8770 

Schenectady . 
Code 518 Phone 374-7991 

NEW JERSEY 
East Orange 

Code 201 Phone 67 4-6830 

- NORTH CAROLINA -
Charlotte 

Code 704 

Cincinnati 
Codc513 

Cleveland 
Code 216 

Philadelphia 
Code 215 

Pittsburgh 
Code 412 

Dallas 
Code 214 

Houston 
Code 713 

Seattle 
Code 206 

Milwaukee 
Code 414 

Ottawa 
Code 613 

Toronto 
Code 416 

Montreal 
Code 514 

Phone 334-9161 

OHIO. 

Phone 281-0132 

Phone 851-8600 

PENNSYLVANIA 

Phone 664-3282 

Phone 921-6356 

TEXAS 

Phone 363-6295 

Phone 774-9605 

WASHINGTON 

Phone 324-9300 

WISCONSIN 

Phone 461-1310 

ONTARIO 

Phone 722-1373 

Phone 444-8488 

QUEBEC 

Phone 489-3881 

B a I I e y Bailey Meter Company • Wickliffe, Ohio 44092 

In Canada: 83iley Meter Company Limited, Montreal, Canada 

4. 1.39-107 

----·----· . - - --- -- - ---·--- ·-------· 

-., 

~;1, 

--



I Type 2625 

Instruction Manual 

Type 2625 Volume Booster 
Form 6122, April 1979 

INTRODUCTION 

Scope of Manual 
This instruction manual provides installation. operation, 
maintenance. and parts information for the Type 2625 
volume booster (shown in figure 1 ). Refer to separate 
instruction manuals for information regarding the control 
valve. actuator. and other accessories. 

Description 
The Type 2625 volume booster is normally used on control 
valve actuators to increase stroking speed in response to 
sudden changes from the output of a pneumatic valve 
posit1oner. The booster features a bypass that can be 
adjusted to respond to small output changes. and yet allow 
the unit to deliver high-volume output pressure for rapid 
stroking when signal changes exceed the deadband limit. 

Specifications 
Specifications for the Type 2625 volume booster are listed 
in table 1. 

INSTALLATION 

Personal injury or system damage may result if a 
volume booster is installed without adequate 
protection from physical damage, or where 

Figure 7. Type 2625 Volume Booster 

service conditions could exceed booster or 
other equipment ratings. Exceeding the pres
sure specifications in table 1 may cause 
leakage, part damage, or personal injury due to 
bursting of pressure-containing parts or 
explosion of accumulated gas. 

Mounting 
The Type 2625 volume booster is typically nipple-mounted 
between the air supply source and the actuator. and may be 
used with piston or diaphragm actuators. Many actuators 
will require special easing or cylinder connections and 
modifications to take full advantage of the booster capacity. 

Pressure Connections 
The input signal connection is 1 /4-ineh NPT; the supply and 
output connections are 3/4-ineh NPT. Connections to the 
volume booster should be made as indicated in figure 2. 
Connections for two typical applications are shown in figure 
3. Ensure that the piping is of proper size to meet the 
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Table 1. Specifications 

• 

• 

PORT SIZES• Supply Port: • 3/8-inch (9.5 mm) 
or • 1 /2-inch (12.7 mm) 

MINIMUM DEADBAH 
WIDTH 

1 psig (0. 7 bar) or 5 percent of 
positioner output span, whichever 

is greater 

SUPPLY PRESSURE 
~Ati&ES 

MAXIMUM INPUT 
SIGNAL PRESSURE 

Exhaust Port: • 3/32-inch (2.4 
mm). • 3/8-inch (9.5 mm), or • 
1/2-inch (12.7 mm) 

Must not exceed maximum pres• 
sure rating of actuator 
Up to 40 psig (2.8 bar): Normally 
used with diaphragm actuators 
Up to 150 psig (10.3 bar): Normally 
used with piston actuators 

150 psig (10.3 bar) 

1 to 1 

OPERATIVE 
TEMPERATURE 
llMITSt 

CONNECTIONS 

MAXIMUM FLOW 
COEFFICIENTS 

With Standard Elastomer,: -40 to 
160°F (-40 to 71 °C) 
With High Temperature Elas· 
tomers: 0 to 300°F (-18 to 149"C) 

Input Signal: 1 /4-inch NPT 
Supply and Output: 3/4-inch NPT 

See table 2 

FIXED INPUT TO 
OUTPUT PRESSURE 
RATIO 

APPROX I MATE 
WEIGHT 

5 lb (2.3 kg) 

•M,,. DI .-,d 1n •n• comtMn111on 
tTh1a term d1hn1C! ,,. ISA St1nderd 511 1~1171. 

Table 2. Maximum Flow Coefficients• 

PORT SIZE COMBINATIONS SUPPLY PORT EXHAUST PORT 

Supply Port Exh•ult Port COEFFICIENTS COEFFICIENTS 

In. nvn In. mm c. c, c, c. c, c, 
3/32 2.4 3.74 113 30.2 0.23 8.05 350 

3/8 9.5 3/8 9.5 3.74 113 30.2 2.29 80.2 35.0 

1 /2 12.7 3.74 113 30.2 2.52 88.2 35.0 

3/32 2.4 5.32 171 32.1 0.24 843 35.1 

1 /2 12.7 3/8 9.5 5.32 171 32.1 2.30 80.7 35.0 

1/2 12.7 5.32 171 32.1 2.53 88.5 35.0 

Standard Type 35 70 Valve Po1it1oner 0.2& 8.8 3&.2 0.2& 8.8 352 

Standard Type 3582 Velve Po11t1oner 0.17 e.o 35.3 0.24 84 35.0 

•tonsult vou, F11he, repreHnt•1nte fo, 1pec11I 1trol1.1ng ao1ec:I reo111...-n•n• 

capacity demands of the booster and that the actuator is 

equipped with properly sized input connections. 

Supply Pressure 
Supply pressure must be clean dry air or non-corrosive gas 
and may be filtered if desired. 

Because the Type 2625 volume booster has no 

provision for venting exhaust away from the 

unit. flammable or otherwise hazardous gas 

should not be used as a supply medium unless 

the unit is in a well-ventilated area. Accumu· 

lated gas may create an explosion hazard, with 

the possibility of personal injury or equipment 

damage. 

Exhaust Ports 
The actuator exhausts air to the atmosphere through 

exhaust pons in the side of the unit. They should be kept 

free of any obstructions or foreign materials that might clog 

them. 

OPERATING INFORMATION 

The only operating requirement of the volume booster 

pertains to the adjustment of the bypass valve for stable 

actuator performance. Although systems have different 

characteristics and may require different adjusting tech· 

niques, if the actuator is to be used for throttling control, the 

following procedure is recommended. 
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Figure 2. Sectional View of Type 2625 Volume Booster 

Prior to operation, turn the bypass valve adjusting screw 
(see figure 2) four or five turns counterclockwise from the 
fully closed position. With the actuator in operation. slowly 
turn the adjusting screw clockwise and make the necessary 
adjustments until the booster operates in response to large 
changes in the input signal. yet allows small changes to 
move the actuator without initiating booster operation. 

If the actuator is to be used for on-off control. the bypass 
valve should be closed (ad1usting screw turned fully 
clockwise). 

PRINCIPLE OF OPERATION 

Refer to figures 2 and 3. Because of the bypass restriction. 
large input signal changes will register on the booster input 
diaphragm sooner than in the actuator. A large, sudden 
change in the input signal will cause a pressure differential 
to exist between the input signal and the output of the 
booster. When this occurs, the diaphragms move to open 
either the supply port or the exhaust port, whichever action 
is required to reduce the pressure differential. The port 
remains open until the difference between booster input 
and output pressures returns to within the deadband limits 
of the booster (as determined by the setting of the bypass 
valve). With the bypass valve adjusted for stable operation, 
signals having small magnitude and rate changes passes 
through the bypass restriction and into the actuator without 
initiating booster operation. 

I Type 2625 

T'l'll'f Hff VOLUMl 
•OOITIA 

&I 11£1 WITN a PIITII ACTUATOI 

~----.:>---+---+-• IGIIAL 

L__J:)-----'--SUPPLY 

ll 11£1 Wlll l lllPMUS• ICTUAlDI 

Figure 3. Typical Installations 

MAINTENANCE 

- - . 

VV.ARNING 

Maintenance requires that the volume booster 
be taken out of service, making certain pre
cautions necessary to avoid injury and equip
ment damage. To avoid possibility of personal 
injury or equipment damage, disconnect or 
bypass any pressure lines to the booster, and 
vent any pressure locked in the unit before 
beginning maintenance. 

Diaphragm Assembly Replacement 
Key numbers refer to figure 4. 

1. Remove the six cap screws (key 15) from the perimeter 
of the spring case assembly (key 3) and lift off the assembly, 
taking care not to lose the upper spring (key 8) or the spring 
seat (key 9). 

2. Lift out the upper diaphragm (key 6), the diaphragm 
assembly (key 5), which includes the lower diaphragm, and 
the O-rings (key 14). Inspect these parts for damage and 
replace if necessary. 

3. Replace the O-rings (key 14). the diaphragm assembly 
(key 5), and the upper diaphragm (key 6). 

4.1.39-110 
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I CAUTION I 
To ensure proper operetion of the bypass velve. 

make certain that the pressure registration 

passage to the restriction (key 1 1) ia not 

covered . 

. 4. Insert the spring (key 8) and spring Hit (key 9) into the 

apring case (key 3) and replace this assembly on the 

diaphragm, taking care that the restriction passage is 

oriented properly. 

5. Replace the six cap screws (key 1 5) and tighten them in 

1 criss-cross manner. To avoid damage to the diaphragms, 

do not over-tighten the screws. 

Valve Assembly Replacement 
Key numbers refer to figure 4. 

1. Remove the six cap screws (key 1 5) from the perimeter 

of the spring case assembly (key 3) and lift off the assembly. 

taking care not to lose the upper spring (key 8) or the spring 

Hit (key 9). 

2. Lift out the upper diaphragm (key 6), the diaphragm 

assembly (key 5). which includes the lower diaphragm. and 

the 0-rings (key 14). 

3. Unscrew the body cap (key 4). taking care not to lose 

the lower spri.ng (key 10). 

4. Unscrew the valve assembly (key 7) from the body end 

inspect it for damage. Prior to threading the replacement 

valve assembly into the body, coat the threads end the 0-

ring (key 7D) with a suitable lubricant . 

4.t.5111 

I Type 2625 I 
• 5. Replace the lower spring (key 10) and body cap (key 4). 

6. Replace the O-rings (key 14), the diaphragm assembly 

(key 5). and the diaphragm (key 6). 

I CAUTiON I 
To ensure proper operation of the bypass valve. 

make certain that the pressure registration 

passage to the restriction (key 1 1) is not 

covered. 

7. Insert the spring (key 8) and spring seat (key 9) into the 

spring case (key 3) and replace this assembly on the 

diaphragm, taking care that the restriction passage is 

oriented properly. 

8. Replace the six cap screws (key 1 5) and tighten them in 

1 criss-cross manner. To avoid damage to the diaphragms, 

do not over-tighten the screws. 

PARTS ORDERING 

Whenever corresponding with the sales representative 

about this equipment, mention the serial number ofthe unit. 

This serial number can be found on the nameplate (key 16, 

figure 4). When ordering replacement parts. also state the 

complete eleven-character part number of each part 

required as found in the following pens list. 
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PARTS LIST 

DHcription 

Bod) 
Aluminum (Std) 
8rHS 

Otaphragm Spacer 
Aluminum (Std) 
Brass 

Spring Case Assembly 
Bronze/440C (Std) 
Brass 

Body Cap, brass 

Pan Nu,,._ 

4V1962 07012 
,v,962 xoo,2 

2V1963 09032 
2V1963 X0012 

1V3747 OOOA2 
1V3747 X0012 
1V1965 1'012 

5• Diaphragm Assembly 

s· 

7• 

N1trile on nylon (standard) 
With blocked 
uhaust 1V4056 OOOA2 

With 3 132-inch (2 4 mm) 
e•haust 1V4054 000A2 

With 3/8-inch (9,5 mm) 
exhaust 1V4055 OOOA2 

Woth 1/2-inch (12.7 mm) 
exhaust 1V3624 OOOA2 

Brass 
Woth 318-inch (9.5 mm) 
exhaust 1V4055 XOOA2 

Viton t on Nomex t (high temperature) 
With blocked 
exhaust 1V4056 X0012 

With 3/32-inch (2.4 mm) 
exhaust 1V4054 X0022 

With 3/8-inch (9,5 mm) 
e•haust 1V4055 X0012 

With 112-,nch (12.7 mm) 
exhaust 1V3624 X0022 

Upper Diaphragm 
N,trile on nylon 

(standard) 2V1917 02052 
V,ton on Nomex (high 

temperature l 2V8267 X0012 
Valve Assembly 

S11.,aard 
3/8-inch 19,5 mm) supply 
po,i 1 V1 998 OOOA2 

1 /2•1nch (12 7 mm) supply 
po,i 1V1997000A2 

H,gh temperature 
3/8-,nch (9.5 mm) supply 
po,i 1V1998 X0012 

1/2•1nch (12.7 mm) supply 
po11 1V1997 X0012 

•11ecom,nenfHd •PII'• per, 
n-... of DuPont Co 

Key 

7A 

78 

7C 

70 

7E 

8 

I Type 2625 

-® 

-© 

-® 

'@: 

Figure 4. Type 2625 Volume Booster Assembly Drawing 

Deacription Pert Number 

Seat ring. brass 
3/8-,nch (9.5 mm) supply 

po11 2V1978 1'012 
1/2-inch (12,7 mm) aupply 
po11 2V1979 14012 

lower Valve and Stem 
Aluminum 

(standard) 1V1981 OOOA2 
416 SST. aluminumNiton 

(high temperature l 1 V8264 X0012 
Upper Valve 

Aluminum/notrile 
(standard) 1V1984 70972 

AluminumNiton (high 
temperature l 1 V8265 X001 2 

0-ring 
Aluminum/n1trile 

(Ita,:,dard) 
AluminumNiton (high 

1 P4206 06992 

temperature) 1V5776 06382 
Hex nut. steel 1 "8396 28982 

Upper Spring 
'0 psi (2.8 bar) max, 

eteel 

4.1.39-112 

1 V6005 27012 

Key 

9 
10 

11 

12 
13• 

14• 

16 

16 
17 

Description Pert Number 

150 psi (10.3 bar) mu. 
eteel 1V1986 27122 

Spring Seat 1V1987 35032 
lower Spring 
'0 pai (2.8 bar) max. 
eteel 1V8004 27012 

150 pa, (10.3 bar) max, 
1teel 1V1988 27122 

Restriction, 303 SST 1 V1 989 35032 

Hex Nut, 11eel 
0-ring 
N1trile (et1nd• rd) 
Viton (high 

temperature) 
0-ring (2 reQ 'd J 
Nitrile (stenderd) 
Viton (high 
temperature) 

C.p Screw, steel 
(6 req"d) 

N1mepl1te, SST 
Drive Screw, SST 

1 46803 241 22 

1 C8546 06992 

1 V8268 06382 

1 H2923 06922 

1N1162 06382 

1 A3525 2'°52 

1 V4059 38992 
1 A3682 28982 

5 
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~e,~-.,;.1 i-~'-' 3 Way Solenoid Valves 

for Air, Water and Light Hydraulic Oil 

1¼", 1½" and 2" N.P.T. 

GENERAL DESCRIPTION 
These large, high flow capacity 3 way 

bronze body valves are actuated by a 

3 way Red-Hat~ Pilot Valve. The valves 

must be mounted with the solenoid 

vertical and upright. A minimum pres

sure is required for operation. 

APPLICATIONS 
Bulletin 8331 Valves are used to al

ternately apply and exhaust pressure 

from a vessel, cylinder or diaphragm 

chamber such as is required in the 

operation of diaphragm motor valves, 

sewage ejectors, air lifts, etc. 

SPECIFICATIONS 
Operation: Two types are available: 

(a) Normally Closed - when solenoid 

is de-energized, flow is from cylin

der to exhaust connection. When 

solenoid is energized, flow is from 

pressure to cylinder connection. 

SPECIFICATIONS 

(b) Normally Open -when solenoid is 

de-energized, flow i!, from pressure 

to cylinder connection. When sole

noid is energized, flow is from cyl

inder to exhaust connection. 

Pipe Sizes: l¼", 11/z" and 2" N.P.T. 

Valve Body: Bronze. 

Valve Seat: Resilient. 

Solenoid Construction: Internal parts 

in contact with fluid are of 300 and 

400 Series Stainless Steel. 

Solenoid Enclosures: Two types avail

able: 
(a) General Purpose (NEMA 1). 

(b) Explosion-Proof and Watertight 

(NEMA 4, 7 and 9). 

Electrical: Standard Voltages: 

24, 120, 240, 480 volts, A-C, 60 Hz 

(or 50 Hz in 110 volt multiples). 

6, 12, 24, 120, 240 volts, 0-C. 

Other voltages available when required. 

Coil: Continuous Duty Molded Class A. 

BRONZC BODY, SOFT SEATING FOR GENERAL PURPOSE SERVICE 

Opera:inr Pressure 

Safe Mn.'.!)! 
Differential (P.S.I.) 

(1plasion-Pncf-

: 
General Purpue Watertight Watt -. • 

Air, Water, Solenoi1 Enclosure Solenoid Enclosure Ratin& ... =~ 
:: .;; Li&hl Nydraulic:D Bod/ l-C I 

-;.; 

-.:;;_ - Oil Working Fluid I c, Optional Optional .. !! e~ 
g_.,.; ;:;; ressure 1 Temp. Flow c.1a10, future Catala& future .... .. ~ !i 
·• C ·,= C Minimum Maaimum (P.S.I.) 'F. I Factor N~mber R1t. Number Ref. A-C D·C -a 

--= o= 
.. _ 

.. 
NORMALLY CLOSED OPERATION ·.zK•t;;-r ... ,_ '~-~-

1¼ l¼ 10 250 300 100 19 1331AZ9 1331A45 II 15.4 16.1 ,. a, 

1½ l¼ 10 250 3CO 100 19 1331AJO II 15.4 16.1 ,. 20 

2 2 15 250 300 200 41 8331AJ1 II 15.4 16.8 ,. 35 .. 
NORMALLY OPEN· OPERATION ...r-"7:'D .Vt?UL.J'-

l¼ l¼ 10 300 300 100 19 8331A37 II 15.4 1&.a ,. 21) 

lY, l¼ 10 300 300 200 19 8JJIA38 II 15.4 16.8 ,. 21) 

2 2 20 300 300 200 41 8J31A39 8JJIA55 II 15.4 16.8 ,. 35 

Notes: (D Maximum D-C Fluid Temperature is 180"F. @ Rated 41 JOO S.S.U. 

OPTIONAL FEATURE REFER[NCEJ, Descriptioo ~nd orderin& information are located on ,aces 99·10D. 

/ ' 
Spade Termi•al Open v,~ I Splice" 

Optional Class f Class N Dual Village Cell Coil~ Yoke v,~ Threaded '. Strain 801 

future Molded Ni-Temp. 
SOienoid Conduit Conduit I Relief Solenoid 

Rel. Coil Coil Class A Cius F CIIU A Class F Frame Adapter Nu~ Conn. (DCIDSUII 

I IC 2C X 4C 5C - 7C 9 10 11 . 12C 

II lC 2C 3C 4C - - - - STD - -
Noles: ~ Manual Operator, Rainproof and Ylaterl,ghl (Submersible) Er.closures available, refer to pages 99-100. 

© Use only with Open ~oke Soleno,~ Frame or Splice Bo• Solenoid Enclosure. 

ELECTRICAL INFORMATION 

Wall Ralinc aAd 
Pe,nr Consumption 

Standard 1-----r-------1 

Coll A·C 

c1i:s• ot D-c -, YA VA 

DSUllliOD !Walls 'Watts ·Holdin& nrusft 

Spare Cell 
Pirl Kt. 

1-C 1-C 

A 15.8 15.4 27 47.4 96-817 96-671 

ORDERING INFORMATION 

IMPORTANT: We must ,ave PIP( SIZE, CATALOG 

N~MBER, VOLTAGE and NERTI, 1peralin& pressure 

Hd me•i• ,andltd. Use strainers ,riO atlenoid .. ,,.,. 
4.1.39-114 
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Temperature: Fluid: To 200°F. 

Ambient: Nominal Range, 32°F. to 

77°F. (104°F. occasionally-see 

page 17 in Engineering Information 

Section.) 
Installation: Solenoid must be mounted 

vertical and upright. 

Approvals: For UL listings and CSA 

approvals refer to page 2. 

DIMENSIONS !i• inchnl 

(hplasian-Proaf 1nd Wattrli&hl Solenoid (nclos•r1 

sbown dDtted•in, deUils auilable OD requesL) 

--------------

Pipe 
Size 
(Ins.) A I H 

1¼ 

11/, 
3 l'~i., 12 

I 

L W 1 Z 

""'"''ID•• v.• • 

I · 

• 

• 
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L . J • Excellent water removal efficiency. The Parker 07 series fillers are designed to remove air-

• 

:, 
borne solid contaminants, pipe scale, rust, pipe dope, 

j O Unique deflector plate and shroud creates a etc., which may plug small orifices or cause excessive 

..; swirling of the air stream insuring maximum wear and premature failure ~f pneumatic components. 

8 

.... :-

,,.-,-.. 
"_j 
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I.lode! 

07F 

07F 

water and dirt separation. 

• Large filter element surface guarantees low 

pressure drop and increased element life. 

o Push-N-Drain requires only finger 

tip touch to drain. Optional automatic filter 

drain available. 

Op~ration: 
FIRST STAGE FILTRATION 

Air enters at inlet port and flows through deflector plate 

(A) which causes a swirling action. Liquids and coarse 

particles are forced to the bowl interior wall (8) by the 

centrifugal action of the swirling air. They then carry 

down the bowl wall by the force of gravity. Shroud (C) 

assures that the proper swirli;;g action occurs and that 

the air does not pass directly through the filter element 

(D) until the large particles and liquids are removed. 

The baffle (E) separates the lower portion of the bowl 

into a "quiet zone" where the removed liquid and 

particles collect, unaffected by the swirling air, and are 

therefore not reentrained into the flowing air. 

SECOND ST AGE FILTRATION 

Aller liquids and large particles are removed in the first 

stage of filtration, the air flows through element (0) 

where smaller particles are filtered out and retained. 

The filtered air then passes downstream. 

rfi~ieriofs of ConstrucHon: 

1. Determine maximum system flow requirements. 

2. Determine maximum allowable pressure drop al rated 

flow in SCFM. 

3. Refer lo flow chart and select filter pipe size by 

choosing curve that offers minimum pressure drop 

at desired flow in SCFM. 

Collected liquids and particles in the "quiet zone" should 

be drained before their level reaches a height where 

they would be reenlrained in the flowing air. This can be 

accomplished by the manual drain (F) which is actuated 

by pushing the side from any direction. 

Filters with automatic drains dump the liquids as they 

reach a predetermined height in the quiet zone. Rising 

liquid causes the float lo lilt which pressuri.:es a 

diaphragm shilling the mechanism, expelling the liquids 

under pressure. The unit closes 

when the liquids have been 

expelled. See page 3 for detailed 

drain operation. 

Push 'N' Drain,. control requires 

only a fingertip touch to drain 

condensate, even in hard to reach 

places. Push 'N' Drain is standard. 

BODY: Aluminum. ELEMENTS: (40M) Plastic (25M) Sintered Bronze (511.) Plastic. 

DEFLECTOR, SHROUD HOLDER, BAFFLE: Plastic. SEALS: Buna N. BOWLS: Polycarbonate and Aluminum. 

SIGHT GAUGE: Nylon. MANUAL DRAIN: Body-Buna N, Stem-Brass. 

Dimensions: 
Mounting Bracket 

Port Size 
A C D E WT. J K L M N P KIT 

f 

(NPT) 
3.24 6.96 6.96 3.03 .96 1.5 lb. inches 1.28 3.93 1.75 1.64 2.18 

y,•·.~--.½" 
--· -

82 mm 177 mm 177 mm 77 mm 24 mm 66 kg mm 33 100 44 42 55 

.~.i ·Ps~:9 :( 

:: ps,aj 
3.50 6.96 6.96 3.03 . 96 1 .5 lb . inct-,es 1.28 3 93 _1!~-64 2.18 

\~ ,. 
89 rc.m 177 mm 177mm Timm 24 rr,m ES •.g mm 33 100 44 42 55 24 

..,_ .__, ____ _, __________________ ·-s· .. ·--. ....,.___, ____________ ... _, __. __ ----------·-
r· -----, - .~ 
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·u-·- Fi[fers: Performance Characteristics 
PRIMARY PRESSURE - bar 

34 69 10.3 
PRIMARY PRESSURE - PSIG 

PRIMARY PRESSURE - bar 
3.4 6.11 10.3 • PRIMARY PRESSURE - bar 

3.4 6.9 10.3 
PRIMARY PRESSURE - PSIG 

) 

so 100 ,so 
1 -- 7 1 

6 6 .. .4 

ts e ! I ! 
; .3 I _J a'. .3 I 

~4 
D.. 

0 0 04 a: a: a: a: 
0 C C C 
w w w w 
a: a: a: a: 
iil 2 ~3 ~2 

:::> 3 
Ill 

Ill Ill Ill 
w w w w 
a: a: 

FLO:I 

a: a: 
CL D.. 2 D.. D.. 2 

.1 CHARACTERISTICS 
.1 

07F11A -7 
i '·• N~TF PORTS 

I 
00 00 0 ~o 40 60 BO 0 

FLOW-SCFM 

0 10 20 30 0 
FLOW- dm~:s 

Spscifics.tfons: 
PRESSURE AND TEr,;PERATURE RATINGS: 

For filters with polycarbonate bowl 
150 PSI al 125'F ( 1 O 3 ba' at 52'C) or less 

For filters with metal bowl with sight gauge 
250 PSI at 175CF (17 bar at 80°C) or less 

AUTOMATIC FLOAT DRAIN: 
Operating range 10-250 PSIG 

(0.7 to 17 bar) 

EO\','LS AVAILABLE: 

Transparent polrcarbonate 
Metal bowl with or without sight gauge. 

SOWL CAPACITY: 
8 ounce 

FILTER ELEr;,ENTS: 
40 micron standard 
5 micron optional 
25 micron optional 

DRAINS: 
1/anual Push-N-Drain standard 
Automatic drain optional 
(Interchangeable for field conversion) 

CAUTION: 
Pc 17carbonate bowls, being 1r2~spa,enl and tough, are 

•<!•_ a.1 tor use with Filters and Lubricators. They are 

!,·- :able tor use in normal industrial environments, but 

s. ... o .... ld not be located in areas "'·here they could be 

:. ... :..,lcted 10 en impact blo,,., nor temperatures outside 

o' tht: rated u.nge. As \\ith mo,s\ plastics, t.ome 

c • ~ m,ce•~ can cause damage. Folycarbonate bowls 

·•:. .. ·~not be E-XPO~E"~ to chl.:-rinE:e~ h)'dro-carbons, 

• •. ''= .. ,_ !.. t:s'.l· 'S a:,d ce~tain alco!":cls. They ,hould 

. · '. ::.e: L~._~ 1n air !)'S~Ernt v.here C0:T,pt:SS0~S are 

-!.· :a:t~ .-.i:~. fire-resl~:e1r-,1 f!Litc!s. such as p•,o~;:ihate 

· •,_ • .::--~ d -ester t)'~es. t/e:ai tc·.-,is resist the act.on 

: ' - ':5" o:w-.:h s~ 1ven:s but E'":C:.Jld not te U!td v.here 

:.··:-; r.;..c:s o, t.a~ts art: p'e~E~t or in salt laden at

.-:.·;• '..'t:S Cc;~u)t tht tcctory fo, !-petif1c recom~ 

-, - ~::~1C'"S .... t-,t:rE: lt'1f-se cor.C,!10f,S £Jl1SI. 

--:· c·~ 'l:~-..... ,f- ... •:eeto·..:~t-: -..nn 
. . ·: . ;_•,. t :.~. s 

PRIMARY PRESSURE- PSIG 
50 100 150 

7 --,---,---~--,.-,.so~,_-...,..100 ,so 

.4 
6 

! ·- s 
If 

a'. .3 I 
D.. 

i ~· C 
w w 
a: lb jp 31 
w w 
a: 
D.. 

FLOW I 
f2 

.1 

FLOW-+, --t-----i 
CHt.RACl ERISTICS 
07F31A 

- CHARACTERISTICS t---+---,,.,,--,,,.._,.,.,,._-;--•_1•· NPTF PORTS 

07F21A 
~io" NPTF PORTS 

I I 0 
40 60 BO 100 120 

FLOW-SCFM 
0 10 20 30 40 

10 20 30 40 so 
FLOW-dm~/s 

Ordering lnforn1ation: 

[~7F] 3 ·I~_]_j_]GJ 
/ I '--. 

Port Size Bowl Options Element 

1-\,"NPTF 

2 "1" NPTF 

3-½"NPTF 

4-~••• NPTF 

Polyearbonale Bowl 

1. Manual drain 
2. Manual drain wilh 

bowl guard 

A 40 micron 
B. 5 micron 

C. 25 micron 

so 60 

5. Aulomalic drain 

6. Automatic drain 
w,th bowl guard 

NOTE: Shaded unit$ are not 
standard stock items. 

Accessories: 
Model I 

Automatic Drain Kit I 
Filler El•menl Kill I 
40 M,cron 

I 25 Micron 
5 Micron 
40 M, cron Cartridge K,t I 

r--· 

I Polycarbonate Bowl Kits 
Manual Drain 
Automat,c Drain ' --
Metal Bowl Kill : 
Manual Drain 
Sight Gauge P/anua: Dra,n 
~ 

Bowl Guard Kits I 

W•th Spring R,ng 

Mounting Bra:ket Kits I 

Metal Bowl 
• Engineering Change Designator 

will be entered at factory. 
3. Metal bowl with 

manual drain 

0 S,ght gauge. 
rr,anual drain 

7. Metal bowl with 
au~0ma!ic drain 

S,ght gauge. 
·-:.:1ori.a'.,c drain 

07F 

PS506 

I~ ~ 
u 

Automatic 
Drain 

PS201 
PS202 
PS?03 
PS204 ~~ 

o : I I I I 

PS205 
PS243 

~ J J L.J \ 
r , 1 • 

1 ( 1 r 
Mounting Bracket 

PS247 
PS208 -----

I 
I 

PS207 I 

Filler Elemenl1 

m 
Mela! Bowl 

'r-r-,.. . ...,.._.. .... 
,._ ~ - ,.. 
"'...,__,,.., . ,-. --
~..,,,",--;. .• .--"\ 
JJ', ... ..:v 

W,lh (4; se:fTapr,:"• Screws -- , PS,09 I Bowl Guard 

• 

• 
9 -------·---------·-------------------------~---------------... ___ _, -- --[-··-- ---·-·1 

--~-")..,-, . 
r--. -- ,- • , , l='I, 11'"4n,-,., • ,o,, 
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~ 
QU:CK RELEASE VALVE 

FLUID eowER DIVISION 

FOR INSTANT RESPONSE IN AIR CIRCUITS 

The Quick Release Valve speeds the exhausting 
of your dir cylinders, clutches or other pneu
matic devices. It vents air pressure close to 
the operated device instead of back through the 
control valve. Equipment cycling or release 
times are reduced for increased output. 

Features 
• GREATER SE~SITIVITY-Gives instant re
• ponsc tx-<-aui;e ,·entini: st.Arts at the slightest reduc• 
tion of pressur~ from the control ,·alve. 
• L'\RGE CAPACITY-Large internal air passages 
exhaust air quickly for top &!'<'Cd of your operation. 

• QUIET OPERATIO:--:-Special diaphragm design 
eliminates chattering usually associat<!d with exhaust 
valves. 
• LONG OPERATING LIFE-Has only one wear
ing part-a rugged, oil-resistant diaphragm. Body is 
corrosion resistant. 
• REDUCED WEIGHT-Built of aluminum. they 
are light enough to be supported by piping alone. 
!Mounting brackets optional on smaller sizes.) 

MOUNTING FLEXIBILITY -For in-line or right angle piping 

... 

• 

An especially Clesir• bll: fe• 1ure is that the inlet port m • y il:Je 
assembled on the valve in one of two 00s.111ons. This allows the 
Inlet and outlet ports to be mounted on the ume center line. or at 

0PERATIOH 

cyt. (out) port in port 

Air pressure entering the inlet port force, the dia0hr• 1m • 1• in1t 
the ••haust port. clo11ng ,t. Air pressure also deflects the um of 
the diaphragm to open • direct passaee • round the d11phra1m 
to the oulle t pnn. 

When a,r prenurt! at the inlet port i1 reduced. • dlfferent,al in 
the pre1,ure • c.t1n1 on the chaphraem 1s created. Th11 dlfterent,al 

• 

ri1ht • n1les to each other. This added fle•ibility aimplities many 
mount1n1 problems. 

cyt. (out) port 

9osket 

·•-•IJIOF•---' 
in pressure hfts the diaphr• sm from the ••haust port and seats it 
on the inlet por1. This opens the ea:naust port. allows 11r to flow 
freely from the uutlet port to • trnosphere, and closes the inlet port. 

Should outlet air pressure drop below inlet pressure. the d1f, 
ferent,al ,n pressure seats the d11phra1m on the ••haust port. 
1topp1n1 further ••haust . 

AS-87.03 

---- 4.1.39-117 



Piece 
Number 

P5293S,2 

P52935-3 

P5293S-22 

P5293S-32 

PS2935-4 

PS2935·6 

P52935-8 

AS-17.03 

figure 1 

fig. 
No. 

l 
1 

2 

2 

3 

3 

3 

SPECI Fl CATIONS 
Mui mum Temperature-~ 160 F. (200 f. 1nterm1tlent exposure) 
Maximum Working Pressure-200 ps, (', • & •, ") I SO psi ( ·: ... ',· & 1 ") 
MATERIAL-Die cast aluminum bod)·. Snythetic rube.er o,apl,r11r,rn. 
MODELS-The '·•· and '.;· (fie I. below) mndels ar~ norrnatlv mounted d,rectlv in. 
the piping. A mount,ng bracket Is 1urn,st,ed nan accessory. 11 reQu,,ed. (Se~ F,i:..,re 
2.) The :,:z·. ;.·· and I· models (Fig. 3) lo.s,e an ,ntqira! mountor:i; bracket .. 

ORDER REFERE!ICE 

PORT PIECE ORA..-INC 

SIZE NUMBER OESCRIPTJON WEICHT NUMBER 

1/4" PS2935-2 l••• Mountin,a Brocket 10 01. BPS293S 

1/4" •PS293S-21 L/Mtg, Bkt., Co\ler Rotated 180° 10 01. BPS2935 

1/4" PS293S-22 With Mounting Brocket 12 DI, BPS3069 

3/8" PS293S-3 Leu Mountin9 Brod1el 9-3•. DI, BPS293S 

3/8" 0 PS293S-31 L/Mtg, Bkt., Cover Rotated 180° 9-3/4 01. BPS2935 

3/8" PS2935-32 With Mounting Bracket 11.3,4 01. BPS30~8 

1/2" PS293S-4 With Integral Mounting Brocket 1 lb., 7 oz. CP54976 

3/4" PS293S-6 With Integral Mounting Brock•• 2 lb., 14 01. CP54977 

1" P52935-8 With Integral Mounting Brac.ket 3 lb., 5 oz. CPS4977 

•Dimension• not aho11n. 

DIMENSIONS 

A 
rH----J----~ 

' c:::4==rl--'--+-.-. GJ 
A 

A 
A 

Figure 2 

A 
Dryseal B C D E F G H J K 
NPTF ,, 

¼ -18 
21:Yn l¾ 3Yu 111/n 3 

~ -1B 

¼-18 
12¥u l¾ 31/u 1'1/u I½, ½, 11, 3'/4 

%-18 

½• 14 3•rJ2 13/4 31Vu, l'Vn 11/z ¾I ¾, 33/16 4',a 

¾ -14 
• 1n, 21\i, 5¼ 2'½2 21/11 ½, l'ia 5 5½ 

1 • lHz 

L 

I½, 

,,u 

13/Jz 

WABC• FLUID POWER DIVISION AMERICAN-STANDARD. INC 

"'4h,'-/ 1953 MERCER ROAD• LEXINGTON. KENTUCKY 40505 
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GENERAL 

This manual contains instructions for maintenance of the Worm Gear Jactuator. It contains descriptions 

of and procedures for disassembly, cleaning, inspection, rebuild and assembly of the Jactuator. 

In order to insure that the jacks give good service over a period of years, the following precautions should 

bet~~- . 

1. Select a jack that has a rated capacity greater than the maximum load that may be imposed on it. 

2- The structure on which the jacks are mounted should have ample strength to carry the maximum load, 

and should be rigid enough to prevent W1aue deflection or distortion of the jack supporfmg members. 

3. It is essential that the jacks are carefully aligned during installation so that the lifting screws are 

perfectly plumb and the connecting shafts are exactly in line with the wom shafts. After the jacks, 

shafting, gear boxes, etc., are coupled tcgether, it should be pos~ible to tum the main drive shaft by 

hand. If there are no signs of binding or misalignment, the jacking system is t.ben ready for normal 

operation. 

4. The worm gear jacks should have a greater raise than is needed in the actual installation. Should it 

be necessary to operate the jacks at the extreme limits of travel, it should be done cautiously. 

CAUTION: Do not allow jack travel to go beyond catalog closed height ol Jack or serious dama,e to 

internal Jack mechanism may result. Refer to table ot specUications tor closed beisht ot respective unics. 

5. The wonn shaft s~eed for these jacks should not exceed 500 RPM for heavy loads, or 1200 RPM for 

light loads of one-fourJi (or less) of the jack capacity. 

S. The lifting sc;:ew should not be pennitted to accumulate dust and grit on the threads. If possible, 

lifting screws should be returned to closed position when not in use. 
2.<1or; •• 

7. When using an J8o 0 Series Jactuator a periodic check of backlash of the lifting screw thread is recom

mended to er.eek wear of the worm gear intemal threads. The normal back] ash on a new unit of this 

type is approximately .010 inch. Backlash of 50% or more of the. thread thickness indicstes the need 

to replace the worm gear. 
The 4BOO Series Ar.ti-backlash Jactuator is designed to be adjusted for minimum backlash, approxi

mately .002 inch. The worm gear and anti-backlash nut is manufactu,.ed to have a clearance between 

their surfaces of 1/2 the threaJ thickness. When adjustments have been made to the point where all 

this clearance is gone, 50% of the thread thickness is gone and therefore indi.cates replacement is 

necessary. 

8. Unless otherwise specified, Jactuator and gear boxes are shipped packed with grease which 

shoulc. be sufficient for one month of normal operation. For normal operation the Jactuator and 

gear boxes should be lubricated about once a month, using one of the following Extreme Pressure 

greases or their equivalent: 

Socony Mobile Oil Co. ------------------.------------------- Mobilplex E.P. #1 

Texaco ---------------------------------------------------- Texaco E.P. #1 

Gulf Oil Corp. ------------------------------------------ Gulf Crown E.P. #1 

Shell Oil Co. ------------------------------------------- Shell Alvania E.P. #l 

For severe service conditions, the Jactuator should be lubricated more frequently using one of the 

above greases (daily to weekly depending on conditions). If duty is heavy, an automatic lubrication 

system is strongly recommended. If ambient temperatures excE:ed 200°F, consult lubricant 

manufacturers. 

CAC/TION: The /actuator shown in this m.-,nual are intended for industrial use only and should 

not be used to lilt, support or otherwise transport human cargo. However, under certain favor

able conditions 1chere a larger capacity I actuator and a high safety factor ( about 8:1) is employed 

Duff-Norton Engineering may approve such applications. 

NOTE: For loads ot trom 25% to 100% o! jack capacity, torq!le requirements are approximately proportion

ed to the load, except tor very light loads. 

C 0.,ff..N...,... C.....,. lffl. Cheri•"•• N. C. All rltht• ,. • ..,... It, Duff-Ne...,. C.•..,.,. May.., lie ce,1N h1 _._,.•hi,_., 
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Joel, No • 1I02 1105 

C-,ecln. T•• 2 5 

Oi • .,.tw, Of I HI 
Liftl•tScr.• .Z,OP,1 ... . J75 P,ud, 
, .. u .. ,._ s..-
CloHt1 NeiGht, l• ct.H Sll 1 
a ... Siu lttchel JI>. 7 ••• 
•et•C...RetiH 

Std. Retie , .. ,,1 

OptiOftel 2,,1 2,,1 

Tv,Hefw.,. S,4. Ratio z• 16 

P:., 1" leiM 0.tiMol " .. 
t1 .. i.._ H.P. Stcl. Retie I 2 
Po, Jedi: OptiDftol ,. II 

TorttUeAt f•II L..ett• Std. Rorio 120 •so 
(la. L~a.) 0,tiNal 50 11$ 

Jack !fflciNCJ RatlRt Std. Rotio 23.2 22.1 

(Perctnta .. ) O,tiOll• I IU 12.1 

Wei9ht With Iese 17 J5 
Ro;H 016" (P .. -41) 

Tobie 1, 1800 SerlH Table of Speclflcotlon1 

2000 Series 
1110 1115 112G 1125 1U5 

10 15 20 25 J5 

2 Z% 21> J.J/1 JII 
.500 .. , .... .500P,itd, .sao ,11c1, .664P,1tc1, ........... 

Seu•r• s.-o s ..... s ..... s.,.,. 
1% I 91/o 11 12 

71> • Ill 711 • fl/, Ill• 11 10" • IJII 1D1/o • 151> 

1:1 11I 1:1 111-Z.,J:I 10.Zll:1 

2,,, 2':I 2,,1 J2:I J2:I 

" 16 " " " .. .. .. .. •• 
J J J 6 6 

11> ,,. ,,. 2ll 21> 

950 , •• JO Z.050 J,J60 ,.,aa 
•90 l20 1,170 1,900 2,750 

22.D 20.2 II.I IU 15.2 

1'.0 12., 12.0 ,.2 u 
52 .. 9l 111 2.U 

i,~il~'i :.•,,E.:~
1
~4tti...-l . Jl .1$ I .• I.S u u •. 1 

•1'01 loecl1 ef "- 251 to 1~ of Jack C.,1cltr, Terque M4UirM.,.t1 are 111prHhnately ,ropertie11al te the IN4. 

Table 2. 4800 SerlH Table of Speclflcotlon1 

Jocli No. ,102 .. m .. 10 "15 "JO '825 an '850 
Caoocit-r. T ... , 2 5 10 15 20 25 JS 50 

T orqve •• l'ul I Std. Ratio us 500 10.5 157] 2255 l700 5060 1250 
Lood (la. U.1.) Optl• nol 55 205 s.o 905 1290 2090 3025 '.620 

Jock l!fficiencp Rattnt Std. Ratio 19.6 19.9 19.8 11.0 17.6 13.4 IJ.7 12.• 
(P.1rcNta1•) Ootional 11.9 10.9 12.6 11.0 10.1 l.l 7.7 7.] 

Cloaod Hoi1h1 (lachH) 5¼ 7 rn • 9¼ 12 ll .. 
Weitht With BoH II J7 55 70 101 lt7 250 •.a 
Roi11 of ~" (P ... u) 

NOTE: .Ucfllion•I 1peclficatlon1 are.._. • a far S-iH 1100. S.. teW• 1 . 

Table 3. Decl111ol Ratio Table of Specifications 

J• cli No. 1802 1805 1110 1115 '820 

C.n1city, T., 2 5 10 15 20 

Diameter Of 1 11> . 2¼ 21> 

1850 
50 .,. 

. 664 P,11c1, 
Square 

IJ 
911 • 1911 
10-2/l:1 

J2:I 

" .. 
Ill> 

• 
7,SOD 

•.200 
IU .. , 
'10 

5.S 

'875 ''" 75 100 
13000 17600 
7260 9'60 
11.l 11.7 
6.1 7.2 
111> 261\ 

675 U25 

1825 
25 

J-118 
Lihi,., Sere• .250 Pitch .250 PIich .250°P:tch .250 PIich .250 Pltd, .120 Pitch 
U•choa) ,., ... Acmo ACIM ,.,,.. ,.,,,,o '-···· 
Wom1 Geer Ratio 25:1 25:1 25:I 25:I 2~:I 12:1 

TurH of Wonn Fer 1" R• iH 100 100 100 100 100 1CO 

T ••••o At Full Lood (la. L~•-) .. 175 170 "° I 925 1500 

Joete Efficiency, A:atinci (P• rcentoa•) 13.2 9.1 1.6 7.5 u 5.J 

M• aiMUffl H. P. p., Jock ,. 
" I½ 11> II> 2ll 

NOTE: All ...... d°'" lo, thou IIIOlfol1 •• tho - 01 ..,__ la ••lo 1. 

GENERAL REBUILD PROCEDURE 

1. Tag critical parts t.o facilitate reassembly. 

2. Mark mating surf aces to insure proper meshing. 

3. Clean and lubricate parts as required. 

4. All seals must be replaced at time of rebuild. 

1175 "" 75 100 
5 • ·"' .. , .... .750 P,itch 

s ..... ,. s--

"" 2, 
, •• 2l ZOii • z•i. 
10-2/l:1 12:1 
l21I M:1 

" " .. .. 
U!I 25 

' 11 
11,100 1,.aaa 
6,600 1.600 
12.6 u.o 
7.6 1.0 

610 1200 

.., ,.o 

.. 1so 
150 

l0900 
17050 
12.7 
1.7 
2611 

1'75 

5. All screws, washers and other small common parts must be replaced if mutilated in any way. 

6. Replace damaged or frozen lubrication fittings with new fittings. 

TOOLS REQUIRED 
Bearing puller or press and common hand tools. 
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DISASSEMBLY (See figure 1) 

1. Remove bottom pipe (4) from shell (3) (upright models) or shell cap (2) (inverted models) or base plate 

as applicable. 

2. FOR ALL MODELS EXCEPT 100 AND 150 TON-Loosen and remove set screws (1) in cap (2) and 

remove cap from shell (3). 

FOR 100 AND 150 TON MODELS-Loosen the lock screw in the shell and unscrew (counter-clockwise) 

the base plate from the shell. 

NOTE: It may be necessary to break shell cap or base plate loose with a hammer. 

3. Grasp the lifting screw (5) and pull the screw, worm gear (6A) or worm gear and nut assembly (6B) .on 

anti-backlash unit, and top bearing (7) from the shell (3). 

4. Unscrew worm gear (6A) or worm gear and nut assembly (6B) from lifting screw (5) and slip off the shell 

cap (2). 

5. Remove top load bearing (7) which may be attached to either shell cap (2) or worm gear (6A) or anti-back

lash nut. 

CAUTION: Use only a wooden mallet to tap bearinBs loose. 

6. Remove bottom load bearing (8) which may be attached to either the shell (3) (base plate for 100 and 

150 ton models) or worm gear (6A). 

7. Remove four cap screws (9) from each of the two worm flanges (11) and remove flanges. 

NOTE: Take care not to lose the {Janie shims (12). 

8. Press oil seal <13) out of flange (11). 

9. Remove worm (14) and worm bearings (15) from shell (3) by striking one end of worm with a wooden or 

lead malleL 

10. •Remove worm bearings (15) from wonn <14) with bearing puller or press. 

NOTE: •This step will not be necessary 1t worm and worm bearinBs are not damaged. 

11. If jack is keyed, remove screw in shell cap(shell on 100 and 150 ton models) and tap key out of keyway. 

CLEANING 

1. Use degreasing solvent, paint thinner or dry cleaning solvent to remove grease or oil from all parts. 

CAUTION: Remove 1rease from unit and do not reuse old ,rease. 

WARNING: Provide adequate ventilation durin& the use of cleanin& agents; avoid p1olon1ed breathin& of 

fumes and contact with skin. 

2. Use clean water or soap solution of 1/4 pound of soap chips to one gallon of hot water for general 

cleaning of painted surfaces. , 

3. Dry parts thoroughly with moisture-free compressed air. 

NOTE: Before fnstaIHn1 new parts, remove any rust preventive, protection ,rease, etc. 

INSPECTION (See figure 1) 

1. Make a visual inspection of shell (3) for broken, cracked or distorted areas. Check threads of all bores 

for burrs or broken threads. 

2. Check shell cap (2), base plate, bottom pipe (4), lifting screw (5), wonn gear (6A) or worm gear and nut 

assembly (6B) for burrs or scratches on their working or mating surfaces. 

3. Check fit between lifting screw thread and internal thread in worm gear. If fit is excessively loose, 

replace worm gear or lifting screw as required. Replace worm gear and nut assembly as a set (4800 

Seriesl 

4. Check small common components (screws, etc.) and replace as required. 

5. Check bearings (7), (8) and (15) for seizure, galling or play and replace as required. 

4.1.39-122 
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ASSEMBLY (See figure 1) 

1. Press worm bearinp (15) onto worm shaft. (14) making sure that bearings are seated properly against 

shoulder . 

NOTE: When tapered roller bearings are used, the small end ol the cone should point to the worm end. 

2. Position worm shaft end <14) in shell (3). 

NOTE: It tapered roller bearings are used, tap worm bearing cups into place in t.be shell. 

3. Press oil seals (13) into worm flange (11). 

NOTE: The sealing element should point inward. 

4. Position worm flanges (11) with shims (12) and bolt in place. 

5. Position bottom load bearing (8) (top load bearing (7) on 100 and 150 ton models) into shell (3). 

6. Install worm gear (6A) or worm gear and nut assembly (6B) in shell (3). 

CAUTION: Strike each end of worm shaft sharply with a wooden mallet to seat bearing properly. Recheck 

nange bolts tor tightness. Worm should turn freely with minimum drag and end play. It too 

much end play ls present, remove shims as required. It worm does not tum freely, add shims 

as required. 

7. Install top lond be~ing (7) (bottom load bearing (8) for 100 and 150 ton models) on worm gear (6A) or 
worm gear and nut assembly (6B). 

8. Fill housing fully with grease. 

9. FOR ALL MODELS EXCEPT 100 AND 150 TON-Install cap (2) and screw down until tight. 

NOTE'; Shell cap flange does not necessarily have to bear against top of shell, there will usually be a gap. 

This will put a slight drag on worm. It worm is bard to turn, back off slightly on shell cap. 

FOR ALL 100 AND 150 TON MODELS-Install base plate and screw down base plate until tight. 

NOTE"; This should put a slight drag on the worm. lt the worm ls hard to tum, back off slightly on the base 

plate. Be sure base plate does not project past base surface of housing. 

10. Spot-drill and lock shell cap set screws in place (lock screw on 100 and 150 ton models). 

NOTE: lt new parts have been installed, it may be necessary to respot holes for these screws. 

11. FOR ALL MODELS EXCEPT 100 AND 150 TON -Screw bottom pipe (4) into shell (3) (upright models) 
or into shell cap (2) (inverted models). 

FOR 100 AND 150 TON MODELS-Screw bottom pipe into base plate (upright models) or into shell 
(inverted models). 

12. Brush lifting screw (5) with a light film of grease and install in jack. On inverted models, install guide 
bushing <16) and then install lifting screw (5). 

13. If jack is keyed, install key in shell cap (2) (shell for 100 and 150 ton models) and bolt in place. 

14. Operate unit to insure proper functioning of all components prior to reinstallation . 
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1800 AND 4800 SERIES JACTUATOR (MACHINE SCREW) 

FIGURE HO. P.\RT HA.ME 

SCREW, Set (A.II models except 100 
and 150 tan) 

2 

3 

" 

CA.P, Shell (A.II models except 100 

and 150 tan) 

• 5 

SHELL, Jact11ator 
PIPE, Bottom 
SCREW ASSEMBLY, Lifting 
WORM GU,R 6A 

68 WORM GEA.RA.HD A.HTI-BA.CKLA.SH 
NUT ASSEMBLY (Mfgd and said in 

sets only) 

7 
8 
9 

BEARING, Tap Load 
BEA.RING, Bottom Load 
SCREW, Cap 
WASHER, Lock 
FLANGE. Worm 
SHIM, Flange 
SEAL, 011 
WORM 
BEARING, Worm 

10 
11 
12 
13 
1" 
15 
16 
17 
18 
19 
20 

BUSHIHG, G11ide (inverted model only) 
FITTING, Grease 
NAMEPLATE 
SCREW, Lock (100 and 150 ton only) 
PLATE, Base (100 and 150 ton only) 

When ordering spore ports be a11re to lncl11de: 

1. The nameplate model n11mber of yo11r joct11ator. 
2. Fig11re n11mber and name of part. 

* Item 5 11 modified bV CCI per specific reaulremenu. 
Order I naw part, when reauired, from Control Components Inc. 

Anti-Backlash Nut Function 

As shown in figure A the worm gear (2) and anti
backlash nut (3) are pinned together with guide pins. 
The threads in the anti-backlash nut work in opp~ 
sition to tJ1e threads in the worm gear as they engage 
the threads of the lifti."lg screw (1). Adjustment of 
backlash is made by running down on the shell cap 
of the Jactuator. This forces the anti-backlash nut 
threads into closer contact, reducing clearance and 
thus reducing backlash. 

Anti-Backlash Nut Adjustment 

1. To minimize backlash remove the two set screws 
(4) and tighten down on shell cep until the de
sired backlash is obtained. Respot top of shell 
through set screw holes, then replace set screws 
and tighten to prevent shell cap backing off. 

2. To avoid binding and excessive wear, do not 
adjust lifting screw backlash to less than 0.002 
inch. 

f 
A 

HO. REQ. 

2 

1 
1 
1 
1 
1 

1 
1 
1 
8 
8 
2 
2 
2 
1 
2 
1 

As Req. 
1 
1 
1 

3. The clearance (A) designed into the worm gear 
and anti-backlash nut set is one-half the thread 
thickness. When adjustments have been made to 
use all this clearance replace the worm gear and 
anti-backlash nut as a set. 

Fig11re A. Anti-Backlash Nut Adj11atment 

•Patent Ho. 3,323,n7 

6 
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CIRCLED NUMBERS REFER TO FIGURE NUMBERS OH PAGE 6 

FOR INVERTED MODEL 
SEE DETAIL A 
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Durr-Norton / ,~,,,. 
Duff-Norton Company. P.O. Box 1719. Charlotte. North Carolina 28201 (704) 588-0300 

The Canadian Duff-Norton Co .. Ltd .. 15 Lockport Avenue. Toronto 540. Ontario (416) 239-3525 

Branch Offices: 
744 Broad St.. Newark. N.J. 07102 (201) 622-1810 

3002 Liberty Avenue. Pittsburgh. Pa. 15201 (412) 391-5544 

801 Pratt Boulevard. Elk Grove Village (Chicago). Illinois 60007 (312) 439-8866 

150 Park Lane. Crocker Industrial Park. Brisbane (San Francisco). Calif. 94005 (415) 467-3060 
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Babcock & Wilcox Control Components, Inc. 

2567 S.E. Main Street, Irvine, California 92714 

Telephone: (714) 979-6600 

Telex: 68-5500 

CERTIFICATION OF CONFORMANCE 

CUSTOMER NAME STEARNS-ROGERS 
-----~------------------

CUSTOMER P .0. # SOOO-C21700 
-----------------------

VALVE TAG# PV-1001 
-------------------------

C.C.I. WORK ORDER# 24744 
----------------------

C.C.I. PART NUMBER 24744-1 ----=--'--'--'-~'-----

VALVE S/N 24744-1-1 ----------
Control Components, Inc., certifies items furnished have been manufac
tured in accordance with applicable specifications in effect on the 
date of manufacture. 

// '------~/4:,: 
~4,, :/: \/ k(/-'~::--a:-~____./'" 

/ I 
SKI 1/·TALUlAN 
Q.A. ENGINEER 
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_ _.?_4__a_7..._1-4c.__-__ \_--=sc-______ Rev. __.P""--- Spec. No. :re- 50,511, Sitt, SOle, sos,soa 
RE\/' Q I C ' B i B A ' A 

' h'';[A:STATIC: . P:-esS"U:-: ______ 9__3..]5-- PSIG Ti:;l~ ___________ ·3 __ ---"~-'-'II'-'-~""-. 

Gauge. ~a. QC,r- l~3:; Ra...,ie O - /5,000 PSI. 

r.a.s: Calib:-a::on Da.:_, to- I '2.- ~ I Gracl.!a:ion --1.t)_,D 
Results . (2..---c..,t'_,,C/d~ -...c...--------,---

ccr I~~e:::or __,/'-'/(__,' t ..... ·/._L~d..__..t! .... ~~-;.~•, ___ .,> __ Oa:e 1 /9 
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C~!~=~e= I~s~ec:or Date ---------------- ----------------
Al.!:~o=::e-c. ~er.lei= Inspec~~r Date ------------ ----------------
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!la.::6e PSI. Gr-acll.3.t.!c:, od' 
----------------,. --------,-------c....;.."-
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---------------- ---------------
r-r-~r-1,,1(:: ---- -- ,.,. . . ,- . 
• ~ • "·"' ·• r .. 1 • 

r--

S1.1:? !y: Ac :::al ~ 0 PS I . ~c-;l.!i.==<! _____ f-s._l)_ .. __ \._O ___ o-=-___ P S_I. 

Ga.~; e /~f e: ::- ~o .( _( __ ·~r_-_ll_.0._3 _______ il:L.~ i e ______ ..._Q_-~~"-0"--0 __ ___,;o __ c:_.;· T'-

t.as: Cili :i:-a:: en Oa. ~ e / :J. - ~ 7 ~ ~ O Gnc:!!3. :.i en _______ _..;:,~,__ ___ P_S_I. 

S::-::k:: Ac:-.:.3.l 

Si~al: F'..111 Cpe:t: 
Ac:::al 

~';JJ.l Close: 
n1 A :\ ~\!:. :-e-:. 

l, !,'2.5 I~. NOH. 

" rn~ --------------
: i: e:'1 C: r:i ? 1 ac: :J S.:. ;-:.a!. C !o ::: C 

:a:.::=~ :-!cc.e: C!.ose:i g Cn !.O!!S o: rC'-'C'!" ~ 

Cve:-:-::.ce: A.c::-;,t.3.;)~e 5 ::~:ic:~:::~l-e 0 ~/AD 

LEAK TEST _BJ)~ PSI ACCEPTABLE fil UNACCEPTABLE 0 

4.1.39-131 

Ac:::n:~:e g 
t:::a.c::?t~l! 0 

Se-c. 

':J Cpe:t 

:J Cose 



LOS Ar~GELES 

:i..lvrnY RECEIPT 
TEST ~EPORT - -- ·--- -· -

Jf I,\ ·1• -1 fl l~ 
..-N ll~L--- iv~. ! u 1'l C£iT ~~~\JS> !t.. i~ CL <W'. 

~ iJ" C C! ['_ 
FORGE DIVISION 

10650S0.ALAMEOASTHEET • PHOl':E567-11221AreaCode213) 

,'" \JU!L.t: !\lU. 

(_;/ 1-6-R1 __ 
f SHIPf't:0 -G1 LO_,-'\ --- TIM(---

T"YPEO OY -- ---

, MAILING I\OURESS: P.O. !3ox 54633 2 Fl QK 

.7 0 8 2 FL I LOS AJJGH£S, CALIFOT'INIA QOOS4 7 0 8 
.. \ ~•I\.. L '• ..._. 

,,.:.i. J,_:(,. .RtJ-:..u-:--·- OAT(_[N_TER[O l[Hl'O. e,-[oRDEREO BY CERTIFIED-l'tSi IH:f'OIH 

0541 60) 10/ 15/80 GH LARRY We certify t11dl tile ma1c,idl covcn•d lly 1h11 rcnofl h,,. L1,!,,n 

------------
inspected and 1es1ed 111 .,ccard.ince ~1,11 1h1..• Jpp1ic,1htc 1cqu1n• 

~ S Ma~ri~ ~CCP:_!!.t~rl • men,~ descril.Jed ~,c,ein a11d res, ,esulls JJL' 011 1,lu sul)ll'CI 10 

\: "', ~L.-1 ?C::f.."7n-~ H f/.{ft-'3 r.L,,~I ~;;::JI; . v_. . 
1 

- - ~/.Jl81 By .'.J::'dv'~st.;~~-~-~~---

1"" IRV-INE CA 92713 ~ 

s 
H 

I 

-
0 

SUSBSCRIBED AND SWORN TO BEFORE ME THIS 

- . --- SHIP VIA F OEST. I 
• TRuL~ rlLL t,LL7cAR~IER FREIGHT PPO, 

OUR PLANT 
FREIGHT COLL. 

0/P PREPAID 
CHARGE FAT. 

0/P COLLECT 
ALLOW FAT. / 5 JANUARY 

19 
81 

X J_ l COOK ~ X 
QUANTITY ANO DESCRIPTION 

,. 

WEIGHT HEAT NO, 

ASTM A 182 f 22 
FORGED OVERSIZE TO ALLOW FOR ftNtSH 

_, __ DAV OF __________ _ 

I . .... 
~ . . 

1/{;,...-~· .... r ;· / •~-·.""' '"- -- -- -
, ~~--s~-~~~~.2,-~~'::,>,,~------~u, PUI.IC 

~) OfJ'ICU,L ~;!:AL ~'. 

~: 4
7 ~"'j:;•-, MICHAEL MORl?IONE ~' 

:,· ~1---\c1 , •• 

tWRMAL IZE AND TEMPER TO OBTA l N 75000 TENS I LE f 45000 YI ELQ 20% 
t, ELONGATION 30-/4 REDUCT ION OF AREA ( 156/207 B~ N)• , 

- SA\'I CUT . 

~:,?\:' ..:'\::i:i,J NOTARl PUOL!t. • ~flllh)RNIA ~i 
•~ ,-~~;?..,--dJJ LOS ANGELES CDUI, r, ~l 
~j "--¼~W My Comm,ss,on Elp11es,June 21, 1982~: 
;~~.:<s~_-;<;--<;:<.. ·t ~;r ,S:<a>iS"";;-e, • ·c·Ct> ~u'· 

f\:~CLE,'\R on oms ONL y 
i GR~Y WITH GREEN STRIPE 
- 212103 

1 ONLY 19.25 X 21.88 X 28-1/2 

MECH TESTING REQD AND INCL IN PRICE 
t--1ARK W 1TH PO# 05416D, EMJ, 7082FL, HT# 

FIN SIZE, A 182-F22 -

G~~ 
L. 

3920# 

ASME Quality Svsicm Ccrtifica1c !\:urnbcr N-1707 

7 ~ 
Expires 

Al-213 . 
. I I t I - - .. I .• 

VIELD I T(NSIL( • ... ...:-...,. • • t_ .,. 
HEAT NO. 

' !~ 1 .. ,.:,:11( ~ lllf A. 1' 4 

-----+-----,----,--- --·---,----- -----
'Al-21373 

AClU Al 

57 400 1J4 goo . 21 _s s_._ s 
PHYSICA~S IN LONGlTUOlN~~ 

r--u-~ REC-71 01-::-
1 

I 

r----f----~-----1-----.----
~1-. - ... 1 = 

» HAROENABII.ITY -- ROCKWELL "C .. 

--=--l MN p s SIL NI CR MO -v-· - -cu ------G~ MILL -HEAT NO, vr -, I 4 r·s- 1 8 l 10 ]_•6-+l-----

• 09 :.41 012.019 ~18 2.36.95 .024 5 EMJ SEJ 21373 . 

20 3Z 

---- 1 ·- . 

_J 

\ 

"1 
(,_ 

•·- -•-------~-___ , ___ 



Ef\RE;71! fv~o O ORC?:f~f~ Gr~r j CO • 

• 
CUSTQl![R 

t. DC:.'"IESS 

r=o~GE DIVLSf orJ 

CERTIFICATION OF HEAT TREATMENT 

C (', r '·-- -. '; 1 (' _•-: "· ,· 0 "" .... ! .:- r\ I TS . 
... • . . . .. .,,,_ . __ ., ____ ,. lJ, __ ,_ ... ., 

H.15 IS TO CERT lfY THAT YOUR MATERIAL SHOlo{N BELOW lo'45 PROCESSED AS fOLLO'-'S: 

------- ---------------------~-----

DUE / :i - 3o · ?b 
' 

:;c~t.S[ ORDER tlJ/ OUR FD HJ. 

5l/ J L>p ·7 oB 2. FL 

~ATERIAL GR~OE / 

r::.) ;;;,_ 
DESCRIPTION 

}9. J..5:·· ><- ;J. ,. g-i"- 6 J_'B; {_;:__J_·• __ _ 

OtWHITY 
/ 

HEAT 110 • Al - .;;it 37 3 

. ---------·-----------·--·-::...-=---=---=---=----=-----=---=-------' --------

• -'"" ":_J ,,..,,,,,u,,_J 
---·--·----

I TIM£ AT TH"'ERATURE COOLING ME.THOO RE SUL TS 

. -
------ - "· 

'.)::'!ILL IZf J '100 C P' ,2o t--l-o (J ,~ 5, - 3-0LL A1;e, 

'.•,r AL 

------~--- -· 
-- - .,_ ----------·------·· --------·--- ·-·- ----·---
1;:.,Lss J;'[L l[V( 

R TEIK>[R I ;lLJ.Oor: :;J._ D )../1'u;e s S,tlL. Aire )<i?fltJ.2.Jvol/c-:E IJHd 
-- --

··----·-· ,-~--"--------- - --·-----
..,__ ______________ . --- ----

I 'U>'>,5; 

Malcrlal Accepted ~w ?)..)-
v 1981 

c.c.~A. 

rl,KLE M. JO'i:GJ:l{H~ CO. 

4. 1.39-133 

••-, r_,_µuit ·.10•0 txr·111cs _ --------------------·- ---··-·----



V,\LVE BODY 

R~FSRE~CE PROCEDURE IP-157 

~ -2 4744 -- I~ o-o 2--
f PART NO .. 
_ _3_2--Qj_Q_l-6._t='22 ---

II A" .. 
:,1IN. h'ALL PER B/P. 3. 5 I 

.-\CTU.-\L o0 __ 1:Jj_-""(2 __ 

ACTUAL 90° s .. s;s·;-

HEAT NO. _2_ / '37~ SERIAL NO. ~~L 
~ 

C 
:\CTUAL 180° °3, S-3/ :5-:-. 
ACTUAL 290° _f. _1"'Lf:: . 

. . . . 

. 
·.- .· 

.. 

:· • .. · 

• 

f 

. .. 
. .. . . = ':. . 

• . 

. -

... 

Submit the completed form to Quality Assurance Engineering. Do not keep 

with the Traveler. _ 

_inspect or __ lLI 1zz:::_ __ Date 

Q.A. Review Date 
--------

used ~~:n i-c~-~--:;;-U_l_t_::-_2._s_o_n_ic_*_ ( Circ_l_e_on-e )-.-_------

...._____,,,,-, ~-l~asure;;;ent wethod 

TU 1 tr a sonic ,;oc;:;.su re::~.cnt s are ;:-,2ce us i ;i~ a ;;ar.::.:;;ct r ic s u 1 t r2.son ic 

thickness gauge with digital r~2dout, }-!ocel !l S221, \,ii th an 

accuracy of~ 1/2%. 
4.1.39-134 .. 

.. 

• 

• 



• 

•• 

• 

; . 

!AJJAJi ~rq c111rl ~U~y g; 
1350 JARVIS AVENUE 
FERNDALE. !.IICH, 48220 
ARtA CODE (313) 564-4990 

11-21-74 

!-.tATERIAL CERTIFICATION 

CCST0!,1ER NAME ___ C~r~•· .. ~ .. r_c_.1_(_'.c_-:-~,.,=~=~ -r'~i"!_t~_~ ,_I_n_e_•------~~~~----
PURCHASE ORDER NO. __ 3_?._]_.:i_:-;_r_,c_q.;_,,...1_3_3_J_2 _______ DATE -~1~~~' -~l=--7~!'-------
AJAX SHOP ORDER NO. !,5-5:c 233 DATE __ l_l_-_2_1_-_71.,_+ ___ _ 

ITE~,1 NO. l - 2 !'c ~ F - 12 1'~31~ MATERIAL __________ HEAT NO. ______ _ 

DESCRIPTION 

CHEMISTRY 
Carb. 

.12 

W. 

2 ':" .. ~'j" ,: ?3" C ibe 

A:-:~~ 1tc:! 
Rc·!:;h :!c~in:-: 0:-l)' 

Mn. 

.32 

Ni. 

Ph. 

.:-is 

Mo. 
1.03 

s. 
• 02'"i 

V. 

SPEC! FICATION REFER ENCE 

Af,'11: A 1 S2 •· F - 22 .:!.nd CCI 351 

Si. 

.27 

Cu. 

Cr. 

2.10 

Others 

We certify that this material has been heat treated according to the indicated specification 
and does meet the requirements as commercially tested and indicated on the back of this 
cnt ifi};:?U-Ui/,ENTATION 

RECEIVED/OK 
/1 / ~ ;L ~ 7 o2. ,;;__, 

DEC 1 1 1974 

~ 4~ C.C.[ ~~ Q.C. 

4. 1.39-135 



H:\RDNESS - B.H.N. 

__ ,_ ------ ___ ,, --· ------·---·-----

TE~~ILE STRENGTH - P.S.L 

-· 

YIELD STRENGTH- P.S.I. 

ELO~GATION - % IN 2" 
--

REDUCTION OF AREA% 

CHARPY - FT. LBS. 

AT OF 

ErCH 
-------

H :\ RDEN ABILITY TEST 
1/ 2" SI.ICE; ~O MIN. @ 

_ 1750 "f .-'\IR OOL 

ANNEAL 

:\'ORMALIZE 

HEAT TREAT 

.,\JR QUENCH 

OIL QUENCH 

SPECIFICATIO~S A~D TEST RESULTS 

REQUIRED TEST I TEST 2 TEST 3 

156 153 
----------·--- .. ·---·- -----·- '-·--------- ---

i0,000 7'f, 535 73,531 

~!'.>,000 51,CJS 4S, 509 

20 33. S 32. 2 

30 6S.9 63.2 

. 

HEAT TREAT PROCESSES RECORD 

MAX. TEMP. 
OF 

TIME 
CYCLE · 

; 

FL'RNACE 
NO. 

-
TEST 4 

-

B.H.N. 
CHECKED 

-------------+---------------1---------+-----·-

\,;'ATER QUENCH 

FIRST TDIPER 
--------- - ----------·-----

SECO:\'D TE!--IP ER 

!~l~~- TDl~-~R---------------1------•--------- ---------~~- ---~~r-· · __ ·._ \ ... 
l·IR~T AGI~G 

=1= 
---- ----------· - ---- - -------- - - ----------- ··-- --~~-----

SECOXD AGl~G 

I_:U~ -~!:-~c_E_Z_E _____ ~--~~= ~- ____________________________ --_--- __ J ___ ~--= 
4.1.39-138 

. 

• 

• 

• 



• 

• 

,- J PART ~0.--1 -~Cf. z4 q _ __:-__ '-;- --
___ REF~-~~:~E -~~gf1:o_u_RE_1_r-_1s1 __________ . _____ ___ __z !_ 4 a I _6 .3 _7 ----c 

8Q!,JNl:T 

"A" 

MIN. 1..-ALL PER B/P ____ • t38_ SERIAL NO. -

ACTUAL o0 _-;;!..__._,__7_o__ 
/\(l1JAL 90° _2i,.,°?J__(£3-
,.\CTUAI. 1 S0° ~; 3 6 7 
ACTUAL 290° 2. 3 GS 

--

Sub1:ii t the comp] cted form to Qua Ii ty Assurance Engineering. Do not keep 
with the Traveler. 

Inspector£~:;- __ Date - .• -✓~_,( __ _ 
Q.A. Review ________ _ Date ------------

' ld ~11 . l-,casurcc-,cnt rnct 10 used l-!cchc1n1ca U trason1c* (Ci re 1 e one) 
. 

•u1tr2sonic scasurc~cnts arc ~Jde usin~ a_ p3n2~ctrics ultr2sonic 
thidncss !;auge \,ith digital r~adout, l-~occl !:'5221, .... ith an 
accuracy of ~ I/~%. 

4. 1.3~137 



' j l ( : ·; ; \ ~ ..... ' r . • ( '; . . :. ) .•• L '~ , .• ( , 11 -· \._ 
. l[,;.·,-,.!,] • (J./'.!_l )~.·.,;,)_ A __ ~ ._-op[·t~·o·1E s 

• ORGlllG E,.bcock & iii lco:x: TO Control Cc:;,z.,e,ncnts, In~. 
Irvine, California 

,, ----__ -- -· . ·- ___ -_________ _ 
-~R-NO. -7----- oAi-E si~,P-PEo HEAT NO. / 

v 
5-D 2--27-81 125752 

• 
SPEC I FICA TION·GRADE 

PS-604,Par~t' 3.0,Rev.l:' 
ASTH Jl.-182 F22 

05<'.!1 
i.ftML_QU A~!.!..!_ y I 

DESCRIPTION 

1 1-

2 1-

843150014 Roller forging m=.dc,no:nr..3.lized & ternp:;red 
11" Dia. x 19 11 Long 

843158038 Ditto Ring-

17"c:> x 7-3/4"ID x 4-1/2" Long 

0 The forgings \•;2re hcu.ted to 1700 F,l Hour, Air-coole!d. 'i'he fo:;::gings w2re re-heated to 1300°F,7 Hours, Ai:c-cooled. 

. I -_ 
, 

Maierial /l.c~cp1eJ & ( t' c1 /~l ;)_ 
!11i\R -~981 

C.ci.--:'.'o.A. 

RE:PORTED LADLE Ar-.:.A - I ' I YS S 

• 
i I _c_ 

____ ) _______ __, 
,--------/---M~/ p / s ,; Si ,..-1-' ___ ~i Cr/ Mo / V Cu Co Cl --

.14 

__ T~ 

II-~-: 

I 
\ I 
I I 

I 

/ / / / .so .010 .020 .23 2.27 .98 - ~-

----·- ·- -----·· ---
Al Sn F"e Ti _ _!!__. - . Pb w 

- - -- --
--·----- - ----·-· ---·-- -- ----· 

·- ·-____ 1,'..ECJ:iA.HJCAl~_f::E_Of::1=:_RIJ.t:S UL TR"-SONIC TEST FiESUL TS YIELD (PSI) ".", EL ONG, IN 2·· ":".RED, IN AREA ·-/ / 
..,/° ];!·.N 9'-,?. 5 0 7?. I 000 25% 75% 

O•H;YJli"'" E / 

- - ---- ----·- ----- ------ --- ------· - --·---- --· - ' -. ----··· ------ -------------· 
----

FORG[ r~s OF C:,R201J, /,l I. OY, ST /-.t'.nESS E'..t TOOL SHE LS, COi'?ER, r:,O'.."H, 11:cor.1El, • · .• , HIGH 1Er.',i'i:R/-dUflE [. EXOTIC l,'.i:Tt.LS 4.1.39-138. 
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~~ "' • "' ½ ·½ ½ ½ 
{t, ~ C'i'-- ~ ' C:._, ' • > 

-..!.. 
' Cb 

'O 

"' 0 0 \:) oo <::> ~ 0;:> " '9 
~ 

"'- ~ I\) -~ 
~ . -t 

. ' 

• 
.. 

!, 
IL. --,. 

,I 
-----
• 
1 

- "C'· ... -.. .. "' 

. . - ----- ----- -- --- -- ----------- -- -

'l " ~ 0-. 
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~ ~ '\ ~ Cl 0 4. 1.39-139 .. C) 
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• ; . '. . , ... • t ~ . ·. ; \ t 
'' :\) CHIC:,GO. ILL, (,Cl(< 

1.VX 

ell Cr72l· 1357 

I 

(J(,' ! 

-·---·-- --- --·-
CUSTGMt..R ORDER NO. I DATE SHIPPED HEAT NO, I SPECI FICATION·GR_tDE -

V 

218858 ✓ 
..,,, ;/ 

0~2GO-D 9-29-80 ASTH A-182 Fll 
r ·EMt-·ou AN Tl TV J DESCRIPTION 

1 

2 

3 

2-

6-

L!-

843150155 B~r forgings rr:1de, norr.~lized & temp:;red 
4.~;iu Dia. X 72 8 Long 
843150012 Ditto B~rc-
9" Dia. x 72N Long 
843150159 Ditto ~rs-
12½11 Dia. x 72 11 Long 

0 
The forg ir.gs \·,·ere h~r::tcd to 1700 F /2 nrs ./Aircooled. 
'The forgings '\,'e:rc tcr.-2::rcd to 13QQOF/9 Hrs ./Aircooled. 
11

'.i'his cc·rtificc:tion affirrrs that the contents of the r.:;po1·t 
Qrc co~rcct & ~ccur~te & thctt 211 test results ~nd on2rations 
p-.:crforc:~d by us or o,1r ::::~-contr2ctors are in co:s:,lil~ce with 
the rG::-,1uircm~nts of the c:ppl ic~ble r.utcrial sp.:?cificatio:is." 

------~ / / REPORTED LADLE ANALYSIS/ 

• 

• 
~:~ l-~-~5-1,-~_" ___ -,/~~~---•~~--0_..,/g.l,~~---~:~l-::~~---7--;:;0-;:s~i~ .,1~~---N~i~~~--1-~--:::~3-,:---1--/-,<~-------~;-;::-, _~-__,,_-_-_-_-_v"_-_-_~----_,c~u--~-~-~~c~

0~~~:-~~-c-b __ _ 
__ T~----~A~l-----+--_~S~n---1-_~F~e~~--T~i'-----l'---....:::B'---+-.:P~b:c_-+-_c,;,w_7 ____ -+----t----i---

·------ _j__ ___ _j__ ___ __J_ ____ __JL...... ____ ..,J.. ___ ,___ __ ___.__...,_~--------;U:;;L~T:;:;:;RASON IC TEST RESULTS 
1 11.ECHA NICAL PROPER~T'..-'-l.!::E~S---~-------+--------'------------

__ (( /. 10 ":J.H'. ';,S_/ TFNSILE IP// YIELD (PSI); ".',ELONG. l~Z" ':',RED.IN/REA 

J<g ;-:::-iH 72,500 46,500 34% 72% 

c;;;~"-: -•--~ -- _:_ ~_-tJ""4AJ_A_~I:Ifit]_~I] ]~3]_]~' 
----· !·L,;.~~~-.:;;·;~~-;:~;;-;;;;-E,EFO~~ ME CHARLES E. LARSON & SONS, INC. =e 

2St:h_,. Scpt.1920 _ .,,; 
Trtl5_ 1 -(/--O'-Y?F;'7.:..__---r_ _ _;p-----f-..... 41 ~,40y·-·,/ (_ > 
( __/.J.~ - ' .• - .. - A •• . ~ \.... ._ _... \. ', • • .ar ·' "-.....• - ::(. ~ ,-, , -- , . -

- ··-- · -- ----------- -- ·-•-----------·--·---·--·---- . --------------·-------······--·-------------------,.~c.,; .,_,;'I' f ,.._'fH.IC 

ror:GEP.S Of Ct-.RBor~. t-.LLOY. STAlrJL[SS r, TOCll STEELS. CO?r'E:R, r:.o~~EL. 11,cor:1:L, 
· :, ~ .~jl.i_~ l~;c~:?. 10, 1sn 'i!GH lEf.'.i>EP.t..TUHE l~ i,XCHIC f.'.ETl<LS 



• 

• 

• 

I' .1 ()1,I,,, ilU),'\((il,'il/\1\IY 

<:CJN I HUI. COMl'CJNI.N IS IN 1 'L 

I.IOI II D l'ltJf" I Hi\N T:'r,1i\CNU IC l'Ail JICl.E 

r~mJ n1s11111c: r1vr r x/lr.rnM 110N nrron r 

C· n1<11nrr ··- ____ __ ·--- ___ --·•- __ ______ ______ _ ____ _ ------ --·-- P. 0. No. __ {)c./z WO ----·---
CCI \'.'Q:z _____ ;:_r/_l1!1!- I- o✓z. SN I 

I? L l,'(;._ 
Part N:ime ____________ -·-··--

I No. of Pieces_ ____________ _ 

Part No, 3'Zobo(bO? .,tX - --- --------------

Op. No. ___ fb:::.._ _____ _ 

Heat No. 21??S~ 
-Nt15:" /e>i.---Re:J: 1: 

Spec. No. / $.£.o DC.:: C. - 2_] 

-G-Rejecled ______________ _ Accepted _..;./ ________ _ NCMR No. 

Comments ----------------------------------------------

j:YDye Penetrant 

O Flourescent 
Pcnctrant 

0 Magnetic Particle: 

~.'.,,gnetization Method: 

Penetrant Brand Name 

Remover Brand Name 

Developer Brand Name 

D Wet Method 

D Flourescent 

D DC 

Demagnetization Required: D Yes 

)'JfE7-L-Cl1E< 

~o 
)j{' ET- L - C /2 E /C._ 

D Dry M~thod 

D Continuous 

D AC 

D No 

Batch No. 

Batch No. 

Batch No . 

D Visable 

D Residual 

D Rectified 

D Electro Magnetic Yoke 

O Head (Clamps) 

Amperes ___________________ _ 

• Central Conductor 

D Longitudinal (Coil) 

D Prod 

Surface Condition: 

• Pre-Overlay 

D Weld Detail 

Amperes ___________________ _ 

Amperes ___________________ _ 

Amperes, ___________________ _ 

Amperes ___________________ _ 

D Rough Machined ~Finish Machined 

D Heat Treat 

IMO 

IJ/4 
/091 

/- C""' ~ 
fut Ptrformed By ___ U v~_-4:.._·--'-'.fl.'-"'f/_=------

ASNT LE:vx -· Stamp __ w ___ Date ~_f'.,_/ __ 
\'!itnessed By _________ ...,c_ ____________ _ 

ASNT LEVI.. 

Stamp ______ _ Date _______ _ 

Cus1omer Stamp ______ _ Date ____ _ 

-------------- Stamp ·-- _ _______ Date 

4.1.38-141 



:..... ~ ,, , , : , ~ ..J r. '- , · V ,\ ~ V r I L .:1 i .) - •·' - ... , ..... 
: U 11,) I (J )U" ... , ... ;,-"·P•'t 11 to-··cv'.,il,'Yill-.. ,,·p:t..;c,-- -- UPO"'T ·•Q PAC,l 01 PAG(S, r--:.,,----~-""-:""-, ·•,G·· 1£(:·••, _(' ., ',.•,\it,C,,\LS c,, \•r -/-:. ....... ~', j ','.'[/,•~~I ':).t•.,:l\..''.".'t' [.°;,'J'0::'O~ 

.. /· 
iii\iZ.il Fi\rn ALi.O\' SUPPLY CO 
3351 SECliiv\ \{A\' 
SMGA FE SPRINGS CA 90670 

:(1f1(AIION 

1o.1!Ar NU~'.f\[R \ "' . ~ . i Al I B --- · ~ .:~_!_L.L i I s 
I I 

:060: 3901 1-l I 700 I I 
I I 
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HAYNES STELLITE ALLOY 
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0 

r·-/i) --
~ L' 0,2 J-= 3.J f) 

ALLOY N0.6 PLASMA WELD POWER 

-~-~~-r-, 
QUANTITY ORDERED QUANTITY SHIPPED 

1000 LBS 
Co Cr Cu Fe I Mn I Mo I Ni _[ P 

I 1 I I I I I 
I I I I I I I 

s 5, Ti 

I 
' ,--.-

I 1: 09 : 
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' ' I 0 I 
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.L_ 
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:060 ~3901 :-4 300 
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1~9 : 

&';1[2 a: s 7 : · w :36r-: 1 d 2 : 3 3 i • 
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' J I O I 

I :o : I 
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I 

I 
I 

I 
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' I i ' I I 
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I 
I 
I . I I ' I I 

I I I 

Ull,.,AII 

TENSILE TES, Ai ROOM TEMPERATURE 

I , •• YollO I O , •• YtllD , .. '~,?NC-j 'I, RA 

I I 

~ -
~ -• N 

I 
I 

I 

.,aH/\L!DI AC.ED i 

NARDrH ss _ HARDNESS l 
GRAIN 

SIZE ----i , 
I 

I 

~11r1tD av 

' ' I 
' ' I 
' ' ' I 

y~. ~~4Vdl 

• 

I 
I 

' I 
' ' ' I 
I 

' I 
I 
I 
I 
I 

l 

' I 
I 
I 
I 

be 

I 
I 

' I 

i I 11ST 

I IIIMP" 

I 
I 
I 

I 
I 

l l 

' ' ' I 
I 

I 1 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_ I 

TENSILE TEST AT ELEVATED TEMPERATURE 

ULTIMATE Ill, YIELD 0.7ll. 'rlllO 'I, HONCI ll, RA 
IN 

' 

· I I \ I 
I. 
I 

• I 
I 
I 
I 
I 

' I 
I 
I 

I I I ' I 
I 

' I 
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I I 
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I ' 

I I 
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I 
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I 
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I 

I 
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I 
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I I ' I I 

STRESS RUPTURE 

TUT j 
TEMP" 

I 

I 

STRISS I HOURS I" (LQNGI ll, RA I IN 

7 
LJ 
I j 

I 
I 
i 
I 
I 
I 

I 

POWiJER MATERIAL AS SUPPLIED MEETS THE CHEMISTRY REQUIREMENTS OF R Co Cr - A CONPOSITiON 
AS DEFINED BY AWS 5.13. 

Iii,; )f:, l,cc%ed #. 6 
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7-~3J- /-~ 7-J' 

Cdl "} 

-• ... 
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Or1te: 1-:''J-
Cer I i t ict.1 t ion No. : 

Customer No.: 7 ,· 't'; 

S. 0. No. ".(<:;,'} 

s,•.· !'_i_· ;'. I 'J' j( 'I • : ' C 1\ ':I I l (, 7 1) 
' ! c1 

I : _r_' ~ i~~ i , ! ; C:; ·· 1 1 ... 1 / 4 1 , • , ~1 I ~ . C ' , • 
l·••'• ;•~l,~_;)7\ 

1n:M l ?RODUCT NAME LOT HEAT F-MIX I C-MIX 
I \~EIGHT I 

I I 

I 
~:·:--,u.J·1·1: -:i].J.n:· r; 1•::_;--::;1.7. u,'.J (1 JJOl-1 lf)'"l•I' l 

I 
: ; , t r , _· · 1 ( ~ i_ ; , , •• I',.!"'·, ~, ~ _1: I 

I 

I 
I 

I 

I 
I 

I 
l 

CHEMICAL ANALYSIS - WEIGHT PERCENT 

I 1ro.,I B C I Co Cr Fe Mn Mo NI " p s SI w UTHERS j 

I -. ~ I y , 
i_ • j_} ;::.': .. 57 ,, ,, ... ,.,,. 

t,,'1 J_ • /. • "':.. I .... ''~) 

. 

., .. 
i ! ('• : : ; , •• t 1_, .. :; · i_ ~: :. 1 ! f''P11 Co ll rn~·,.,,: ''0 '·j,,... r•1'11••·,rj "''·,·•,r ..... L t_. --~ ~ ~1 .•• ,L...1.., 

., 

.10 •) ., ,, 
l. 0'.1 ,. 

') ' , .. " .. , .) -· . 

:;:r>q1J"i.:~··•1-r·11 I:;: {' •: f,~r:; -"~).1..~-70 Ty1·,, ,-,•.,, · · 
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CABOT CORPORATION 

. •c.~.A. 
/. , /,."-

l . .'.·' .. 
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..... _. - , -

Manager, Qua I ity Control· 
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BABCOCK & WILCOX 
( 

CONTROL COMPONENTS INTERNATIONAL 
.. 

-· 
Work Order Number Z LJ 'J l{ tJ - { -0<-{ (_ 

I 

Serial Number ___ / _______ _ 

, art Name_~{') ' - Operat\on Number _2_.,.5 ______ •_":_ 

Patt Number 32 (;(d5( Gu t:z X><- Revision _ __,..lf .... /._J:'--t!.. _________ _ , , 
NCMR# (If Appricable) ______ _ 

FABRICATION ASSEMBLY REPORT 

------·===========;============;============;==========;a 

r_ ~=;=--~~=D=E:S=C=R=l=P=T=IO=N=====;,,===P=A=R=T·=-~=U=l\=·1=B=E=R==,·'4--===M=A=T=E=R=l=A=l====t-==H=E=A=T=N=U=M=BE=R===II 

1
1 

1 pf I H --- K4 31 s O I s s F I ( /, ... 
i--2 
r 3 t·;-----------
i-; 

,, 

I 

6 

7 
1-,=--========--======r===""====;=======.=========;====-====.=======41 

I WELD NUMBER (IP-154) 1 2 3 4 5 . ) . 
r· Welder I\ lj 
. ::_,,/ ., /':, --

;tamp Number f> 
1· V;;ld Procedure & Rev. / {,.) IJ.)S· ;:>__l']t-,-t q. 
---------------,-~'-c-7'--t-~-~~~-rt--~--•--~-------+------+------

1 Filler Metal Type L - ~rc?1J ;--/r:F t, 
: Filler Metal Heat No. 

i Flux Heat Number / _, 

r·-R=e=a=d=y=fo=r=\=ltJ=el=d=: ==,n=sp=e=c=to=r==--z=y,;~,=,=3,.1'7(].-----~~;='.,n·=~~~~~======..,.~,,;:,~~'<"0======±D=a=te===2=,=2d6'=,=B=/=====II 

I ,/ • • . --
i------·--····------·-···-·····--·-·-··· ······1 · -········ · ······························ -···--··--······--··--··················································· 

VISUAL WELD INSPECTION REPORT 

\Veld Type A 

t _ \~e~_d S~rf_ac_e ___ __,1~.L~-4 e if //'~ 
Undercut /·v . 
Rcin~orcement 

Root of \l✓eld 

I The , boee weldm mt has been ;n,p ecte d aod wnf ocmt to IP-154 INSPECTOR ;:{ fl:,fi,"-t:,/ \_ 'DATE ~J':L , 
1:Q:1ite copy_of Fabrication ;,ss'y Record to QAE. • ✓ 

• 

INSPECTOR _________ DATE -----P• 
Y!'JJQ~__s:_QQY__of Fabricatio_n___}.ss'y R~cord to Final !n!ill.,_ / J,{c ~ .(c,;~ 
"-~-----"--= __ - _ .. · _ ---~c---------------~!~~-~-~B.J_L._fJ_~/J:___~D~'£E 5-U-,jJ 

I 
OC-240 4. 1.39-144 



E:.!x:o::=k & \:ilcox 
Control Cc~~oncnta.Inc. 
Ii:vin~, CA. 

l,~ale;ri:il /,cceptcd 
/JIKP. Pl/ 

OCT 1 E- 1SS0 

c.c.1./JA. 

(' (. . ~ ... .. 
-· , . ':. 1Q:;,"'I - ~ ~, J 

PURCHASING 

I :::.:============== -==-~----- --,c-u s£:"<22-~- ER O;;;-;-~-;-~vt==D=A=T=E=S==H=-=IP==P=Ec=O===.===H=::E:=:A=::T~N=:=O=. =/=n======;S:';:P;';:E:';C:';'l~F ./;';:IC:'-;;A=:;T":";:IO~✓~G;Rf:DE 

04260-D I ~-29-80 218858 ✓ ASTH A-182 Fll 

:1j' __ ·c:-,:,, T- QUANT I TY I Dl::SCRIPTION 

l 2- 8~3150155 B~r ~orgings 
4½a Dia. X 72u Long 
£~3150012 Ditto B~rs-
9" Dia. x 72" Long 
843150159 Ditto E~rc-
12!iu Dia. x 72" Long 

1,::i.de, norr.:.:;.lizc:d & temp2red 

2 

3 

6-

0 
The forcrincs '\·.'ere h::ated to 1700 F/2 Ers ./.1\.ircoolc-d. 
'Ihe forgings i-:e:re te::\;?::rEd to 1300°.2/9 Hrs ./Airco::>led. 

"'This ccrtific:.t.ion affirr..s that the contc!'1ts of the report 
2rc correct & 2ccur~te & that 211 test results and op2rations 
1_:::rfo:c~~d by us or our slili-contr&ctors are in co:::plt:nce tdt.h 
the rE::mireITi2nts of the ~o-::>lic2ble rn~terial Ep2cifications." . . . 

• 
------r I I REPORTC:9, LADLE ANALYSIS/ 

- \: __ ::Jj Mn J p / s ./ Si I Ni Cr/ Mo, V Cu Co ., / 

.14 .51 .009 .013 .70 1.31 .48 

_____ ,:c,_ ----~ Al Sn Fe Ti B Pb w -

I l,'.ECHANICAl. PRO?ERTIE5 ULTRASONIC TEST RESULTS 

l' r, :' n •,_:-. ~ s7 _:r _ _f: t,'.?.!~-_E_J___Py / --- / --- ------/ '"LO ,PSOI - -,.E-LDN~REO. ON AREA 

l (9 

------

• 

l ~:l~ 72,500 46,500 3~% 72% 

--

SGf:~CR:~C.::J J..t,,,Q !":r','OR'..i 10 BE.FORE ME CHARLES E. LARSON & SONS, INC. 
29th Scpt.1980 Tri~1S __ -?;-CAY ?F·--'-c=--:-:-··,----../: ____ ~ 

/ -;r.·--, '--I' " ....... , 
( '--"· ----·--~-•--·· - -~ \.............-\ ' 

._-_:,1 - -·-, -. 

/ ,;-: , /- ----~-
/' ~- ---- //l' . --:,,. ,-· ~ ---

--·--·-------- -~-"------·--- - --------·-·------------•-• ---·---
1.:oT .I..RY PUflllC 

fO,iG[RS OF Ct.R2Gr~. ALLOY. STAltnESS & TOOL STEELS. COPi-'ER, r,'.Q::EL, tr;cor;EL, 
'./<•:; E ,;;.ii;;_~ (,:::1c~R 10, 1S81 HiGH nr.:?EP.t-TUi'!E f, EXOTIC r.~ETALS 

4.1.39-145 

Cb 

32 

I 
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BABCOCK & WILCOX COMPANY ( 
CONTROL COMPONENTS INT'L. 

LIQUID PENETRANT/MAGNETIC PART.ICLE 

NO~DESTRUCTIVE EXAMINATION REPORT 

Cu~tomer ------------------------------ ct/zfoc) P. 0. No. ---=-"--=--=--=----

CCI WO# 2 r./7;/t/- I- o.r.s~ 
Scl]T /<j/lJ.(._ 

Part Name-------------- Part No. 

SN I 

Heat No. 

No. of Pieces __ ...,_ _________ _ :5~5" Op. No. __________ _ 
/4.10E /Oz. ;e.;..,; e 

Spec. No. _.,Lf?-~'.¼c...:::,__.::....cJ..::='S':__:6=--...,_r/;___ 

Rcjected ___ -_-0-___________ _ Accepted -of--------- NCMR No. 

Comments 

½Dye Penetrant Penetrant Brand Name_-:....1£,g'-'/-~_..,_Z:._---=('-----C,_J,-'?_E_-_/<--'-:: .. __ Batch No. _ ___,,/2'--· s...:a1C'"""--'~----

D Flourescent 
Penetrant 

Remover Brand Name ____ _;_/h_,J.,,,~C) __________ Batch No. _AJ_/,4-,~------

Developer Brand Name_....c./12--'-'-/-=&:-...c.7:_-_,(_c:.. __ ~ _,,,L-::::'.'_:.h_:.?_G_-_./4:....-==. ___ Batch No. ----C,/2_~_9_'l ____ _ 

O Magnetic Particle: D Wet Method 

D Flourescent 

r.~ 0,9neti1ation Method: D DC 

D~m;ignetization Required: D Yes 

D Dry M£thod 

D Continuous 

D AC 

D No 

D Visable 

D Residual 

D Rectified 

D Electro Magnetic Yoke 

D Head (Clamps) 

Amperes ___________________ _ 

D Central Conductor 

D longitudinal (Coil) 

D Prod 

S•Jrface Condition: 

0 Pre-Overlay 

D Weld Detail 

Amperes ___________________ _ 

Amperes ___________________ _ 

Amperes ___________________ _ 

Amperes ___________________ _ 

D Rough Machined · Pnlsh Machined 

D Heat Treat 11 A< C.<1 

, Pnlo,m,d By ___ __ _t), :_i,_o_,_s-~7/==/~--------
A5NT-{.EJ!:. 

Stamp _yf_ ___ _ 
\'.'itncs~ed By ___________ -----·------·-------- Stamp ______ _ 

ASNT LEVEL 

_?{veld 

Date t/- f--~t!'j __ 
Date 

• 

• 

• 
C:tc ,iorner _ Stamp _______ _ Date _________ _ 

4.1.39-146 

/. !:i ·;•iltd r•.J,x!t.ar lnsp[ctor ____________ ---------·-----------·--·-·------·-- Stamp--·------------- Dzte ·--·--------·--··--
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' 
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.~T:~: .. i:-a.: DIV., C.\DOT CORP ... 

'4.A.S.C. 
\ ,, p 

. .. . I ,: .. .\. 1;':"; ' ' .. ~ ....... _. " 
' j 

l220 \.'ES4 
r •. ,· , •. 

\!AI.litTI' STREET ·-·• .• ·. >.· .. A'• .. '. ·T 
:o; 
i:.·. 

. ' . I 

•· r·. •···· 
.. •.· NO. 6 FLASMA WEI..D SURFACE PO'...'DER 

:a.1r~o::, . · .... ,: ... _·.: .... -... ,;_ .. __ ..... : ... ,. --~ .... -~-~-
2
:.

0
~~· ~;:/~:;_.:t r.}(::·:~i.: :~·-·:_-'.: CA, . f _; t ... : •· ~ 

; ; ;' : •• :~ •• f ' ,: . ...... ·, 
,.·, 
~-.-:) . . · .... 

••lCIF1CAllON 
QUANTITY ORDERED QUANTITY ~HIPPED " .. 

j_ /_ I/ . 11460 LB . j 1460 LB J l . / 
. ,;. • \ I 
I•~ ,; J t • • 
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HlAT NUMO[~ a c-,Jlci,~10: - Co 1- Crfj Cu Fe/ I Mn} Mo P : S j Si 1 Ti V w I 
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. 1 • ... ••.'!·' 
• ..=. .• ,.1-

1·-- ·• ·.•.-'.• ...... 
• • • I • • t ......... ~, ... ;. 

I 

-. ::··~.~--:-~ ·-- , ...... 

.~-:~·:·;-~) 

PRODUCT r--'.EETS CHEMICAL COXPOSITION OF RCOCR-A IN 

COMPLIANCE WITH AWS 5.13 SPECirICATION 

-' ..... 
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i • 
' 
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I• 

~P4Z~(] 
~11-ft? 
• UC I ~900 _)},:_ 
c.c.f.t-a.A.. _ / .,_ . 
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BABCOCK & WILCOX 
CONTROL COMPONENTS INTERNATIONAL 

''Jork Order Number ____ 2._47 44- 1 -QI.~ Serial Number ___ /--------1• 
t'art Name ______ ...,~S~<Z~&~ iAl .. ._6-,_ __________ Operation Number 2 S-__ '-------

Part Number ____ ___;.:,1:....=....<7-=..-.. (13tl.5__s_::_.6...,__.._X.._X.._,,.___ _______ Revision _____ ..LA...,r,..,./~"""------
' NCMR# (If Applicable) ______ _ 

FABRICATION ASSEMBLY REPORT 

r---~~ __ DESC-RIPTION PART NUMBER MATERIAL HEAT NUMBER 

3 

4 

5 

I s 

1 .... WEL? NUMBER (IP-154) 

r=\=~_P=. l_d=_e=r_-=_= _=_=_~~=-~= ___ =_=_=_=_=:::~==lr=:..=J=t_D= __ 'L=-"-'="':1'=~=,,.=l<;.t:-:=======--=·-=··=--=--1=t-=_=_~=-= _= _= _= _= _= _= _= +,j=-= _= _= _= _= _= _= _= _= _= _= +,j= _=_=_= _= _= _= _= _= _= _= _=f. 

I.-~,.,\) .31amp Number 

2 3 4 5 

l,
1
_v_Je_ld_Pr_o_ce_d_u_re_&_R_e_v_. ---~-3)--+ . .c_,J..':].J_-'t_'f_-..,.<.,~fl..+----.-~-----+----------'1--------,1------~ 

Filler Metal Type sr-~llw ... =_i,LJ_+------.+-------+-------+--------11 
\ Filler Metal Heat No. 2.. 3 "', 
I 
, Flux Heat Number 

i Ready fo, Weld, la,p,cto, · S. /J,,, dd.<•1 @ Date I /:z._c;. /,r / 
-------- --------- -------------------- ----------------------------- ' -------·-----------~: __________________________ "- ----------··-·-·- , I-·· ... ·/·-------------------------------

VISUAL WELD INSPECTION REPORT 

Weld Type 



• 
TO: 

--------- ---------------------------------

(_ __ ./ a r---a Ir, i.3 1 
l 

WDUSTr11AL PRODUCTS CORPORATION 

Mat~ial Accepted ""l. 
l1t-i1 GI( .J 

3813 WEST OOUHIOO 

I {-f- ;;i J-J~ 
-7kJ 

nOLl rR[[) b::,ODH,8&1 
+ PHOIIE fNfV,lOA) 702-739 1966 

LAS VEGAS, NEVADA 89118 

I 
APR 9 1981 

c.c.f~o.A. 7 
04TE TYPED 4 - 2 - 81=--------
DATE SHIPPED: __ ___,4'----2=-----=8'--'1=--_ 
CUSTOMER P.O. NO.: --=0....,,5~9~6 . .....:4__,._A,,_____ ___ _ 
C.I. NO.: 2 2_9 7,,,3,___ ______ _ 

Control Co~ponents 
2567 S,E. Main St. 
Irvine CA 92705 L_ . _J 

BACK ORDER NO.: __ tILA. ________ _ 
ITEM NO.: 1 
QUANTITY ORDERED:_lL ________ _ 

QUANTITY SHIPPED: -=1=2,_ ________ _ 

CERTIFICATION 

MATEHIAL DESCRIPTION: Heavy Hex Nuts SIZE: 1-1/2 - 8 -------------------
MARK ING 

SPECIFICATION: _A_S_T_~_1 _A_l_9_4_G_r_._3 __ HEAT NO.: 8052739 &/OR COOE: _____ _ 

CHEMISTRY NUTS CHARPY @ 

C .196 PROCESS Hot Forged IMPACT MLE •;. SHEAR 

Mn .57 PROOF LOAD TM N/A STRENGTH AREA 

• p .006 HARDNESS 33/34 RC 
s .009 HARDNESS AFTER ... 
Si . 38 24 HOURS 269 BHN 
Ni };l},'\(f;,.lJ!J.; TEMPERING .,Actual AVE. 

Cr 4 • 5 2 TEMPERATURE 1100°F "PROCESSING 

Mo .49 STUDS &. BOLTS NOE: 

V TENSILE MT 
AL. STRENGTH PT 

FE. YIELD UT 
Cu STRENGTH RT 

PROOF LOAD 0 PLATING 

ELONGATION PER 

% IN 2" "COATING 

':~ REDUCTION AREA PER -
HARDNESS "HEAT TREATING ---
Mltm.lUM l Et.lPERING PER 

T[I.IPERATURE • RECORDS ON FILE ---------
OTH[R _ Rf:OUIREP,IENTS: _P /N 2 5 0 4 4 0 0 6 2 . Trace L_e t t_e_r_B_2_2_•~----------------

_______ P er PS 6 0 4 Par a • 3 . 0 • Rev • F_, __________________ _ 

4.1.39-149 



tO: 

i 

L 

ll~DUST~IAL PRODUCTS CORPORAYION 

Control Components 
2567 s:E. Main St. 
Irvine, CA 92705 

_J 

3673 WEST OQUENDO 
nOLL FREE) s:,J-t3H,6&1 • + Pt<OtiE (t;[VI-OA.) 702-73111961 

LAS VEGAS, NEVADA e91;a 

DA.TE TYPED: ___ __,,1=---=l_,4_--'8=-=l _____ _ 

DA1E SHIPPED: 4 -~8 l ______ _ 
CUSTOMER 1'.0. NO.: __ 0_5__9MA~------
C L N~ 22973 
8.0.CK ORDER NO.: __ r:;_LA.__ _______ ~ 
ITEM NO.: 2 
OUI-N.llTY ORDERED: __ l_2 ________ _ 

OUAt-.TITY SHIPPED: __ 1_2.,__ ________ _ 

--- ----------

CERTIFICATION 

MATERIAL DESCRIPTION: _____ A_/_T_S_t_u_d_s ________ SIZE: 1-1/2 - 8 X 8-1/4" 

MARKING 
SPECIFICATION: __ A_S_T_M_· _A_l_9_3_B_l_6 __ HEAT NO.: 8099419 &/OR CODE: _____ _ 

CHU,IISTRY NUTS - CHARPY @ 

C .42 PROCESS IMPACT MLE •; . SHEAR 

Mn . 59 PROOF LOAD TM STRENGTH AREA -- --·--
p .006 HARD~~~ss 

s . 023 HARDNESS AFTER 

Si .30 24 HOURS • Ni 1.rn·-rn.iu1,', T [t.\PERING AVE. 
~-

Cr . 98 TEMPERATURE •PROCESSING --
Mo .52 STUDS & BOLTS NOE: . 

V . 28 TENSILE MT 

AL. STRENGTH l_l_lL_000 PT 

FE. YIELD UT -
Cu SlREt~GTH 1 ;~1Q9 RT 

·~ - -· ---·------ -
rHOOF LOAD "PLATING 

f- --··- -- ---------- -·------
[l QrJGt..110N PER 

--· -- --- -- ---·-·--· ... IN 2·• 20.0 "COAllNG ,< ---- -- --- -- -----·------- -·-·- - -------
C:c- h[Dl1Cl ION_J..R[A_ 58. 6 ------ P[R ·---------- . 
H:,l'-ON! ss 2 9 RC "H[AT "TREATING 

--·-·---------·---- ----··-····---- - -·--- -
1,WJ!f,\Ul,I 1 [l.'.f'ERING PER 

. TEl,'.PU,J..TURE 1200°F 
------

"RECORDS ON FILE 

011i[F\ REou1r-Er,l[N"TS: p_J~ 12 3_1_05:{) 1_5 Rev_._F_, Tr a c~Ltl t er B2~3~•-----------

___ P er PS 60_4_Pa_ra_,__3 ,..0, Rey_._~F~-------------------

• 
4. 1.39-160 
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.... , 
r, I • # 

'. : . ..., ... 11-... Control Components, Inc. 
----------------- -----------

2567 S.E. Main Street, Irvine, Ca!,forn1a 9271~ 

Telephone: (714) 979-6600 

·- \ . .. 
COKTROL co:,!T'07\ENTS, INC. 

SUBSIDIARY OF BABCOCK & WILCOX 
IR\'INE, CALIFOR.~IA 

VALVE ACTUATOR HYSTc.RISIS TEST 
PROCEDURE A\D REPORT 

Telex: 68!5500 

\"al\'e Serial No. / Date 7-S-St 
--'------------

Part ~ur.,ber 2,1./7'-l'i-/ Tag No. py-1001 ,,~ 

Cu stomer ____ -'S=--=-T..::::E:..c.A-'-'R-=-:..:N:..o:See---'--R"-'o::....:tr::....:E=.;~:...:,._ ________ =------------

½~erator Type 2. 00 2.,:"I'., P'Lu E IIIVI.,. ,c. Supply Pressure /2.CJ P51G-

Signal: Full Open ___ ~2 ... ~.__ ____ Full Close ~ MA 

Stroke Lenrth .,_ o · Posi ti oner M. ,.,,. ... E 
0 ____ __,Doe..''-=.....C.C'"'=·__._.N'--"'D'-"N\,....,_, --- __ ...:..c..:...:,..,.,,=..,;"'c.:.=-------

Data 

Actual SPE~D 
Signal Stroke sec.. 

0 -
___ If_-:-~_,(, ,..,., __ _L!?~ ~ 

---"-~-=---~"' /J)Jb __ _J_£_ 

__JJ.J...:..J.Lll.HI~ /e_';a .2L/ -
__ .J..L.~_.=..1.1..J. Mill, /._{)_% .J.L 

__ &_~~ Jf)1?!9'suP ..:.il.. 
-~q-~ 
s~% 

--~-za &.A. 
I lt"X''° ,7.Z 

--------- -
--~D-~ruA, ,90 -

STAl(T" 

2,Q~ITIDl't/ 

0 
0_'1, __ 
LOI., 

__ 't.£~ 
s-si 

o.,,, 
9~% __ 

_ _J~!/p_ 
Q?a_ 

Position 

Closed 
TO 1o%0j)_e_n __ 

0% Open 
.5~~Qp_~n --
4s-~. Op_e_n __ 
SO~ Open 
60~. Open 
,0% Open __ _ 
. IO''O_Een 
90'' Or>en --~-----
Ful_!_(p_en 
10~.; Clos_e_o~. -

20~. Closed -
30s. Close;f-
409,; Close·= 
50% Closed 
60°a Closed 
7 0 9.; C 1 o s_ecl ____ _ 
80%-c fos e d 
90~. Cl0sed 
Full Closed 

Test Performed By~_'1/t..,,l C. E. FILE Stearns-Roger 

\,i•,r.c::~cd By _____ ~A•-.\;,. ~---'.Ml _____ C2 l 7 0 0 JUL 30'81 

r~:-.:? .::. 9 
~e:\·. A 

4. 1.39-152 

S•R No. E-'--? File No.-~✓ 
FINAL JUL 3 0 1981 

• 

• 

• 



- ·, ,• .- ..... . . •,. ' .. ,., 
--""'=----·~_-_-____ ._._:_. _...,. ___ . ,_· ·------------ Control Components, Inc. 

• 

• 

• ... 
CO.KTROL CO:.!T'O'.\ENTS, INC. 

SUBSIDIARY OF BABCOCK & WILCOX 
IR\'INE, CALI FOR.\'IA 

VALVE ACTUATOR HYSTERlSIS TEST 
PROCEDURE A~~D R.U'ORT 

----------
2567 S.E. Main Street, Irvine, Ca:,for:,:a 92714 

Tt!ephone: (714) 979-6600 

Telex, 6Fr-5500 

Va 1 ve Seri al No. _ ____;_/ ___________ Date __j__:_B.__-~8~1 __________ _ 

Part Number ___ 2=-l./~1_AJ~J./'-----..... J ________ Tag No. pv-1001 

Customer 5TCARN5- 1?tJGEA 

Operator Type_zoo 2,N. PNuEMAT1e; Supply Pressure /00 PS/6-

Signal: Full Open 2. O_M..,._,r, _______ Ful 1 Close __ _."'I._.Mta>--<P=-------

St roke Length ~. O ,·,.,. IVOM, Posi ti oner MoDIJ.£ 

Data 

Signal 

J/-J.,_.J, _MA 

",- ~~,4 

ll,Z. - lZ. ,8 M~ 

l2,, e - u,z. M"' 

J.i-2.D M4 

,a.~- s., -"!I 

S,6 - /8,• .1./~A 
~-Lo~,11 

__2D-"'fM• 

Test Performed 

QC-:!39 
Re:,·. A 

Actual SPE~D ST/fll(r 

Stroke sec.. J?c,s I Tl()N -
0 0 -__ _J_p~ ..J..!i.L. o'° 

IQ2b ..L.e!L ID~ 
JI) o/n .27 _ _fj_£_~ 

/_():JI,_ ,20 oS~ 

L{)l)t,@sr£P .:.2£. 0~ 

So% ~ ,.,3-_ 
so~ ..,_..§.£_ __ ___ll)19_ 
L~~ ..t.B!2.. a1a_ 

-/DO,-.o __ _ .92 -

4.1.39-153 

C: ... :~:•c~ .. ·;:.--=··~~.1n: 'e!;...:~:.~ .. J :'~.:;:~_::ti.-.•,·.;::,. 

TO 

Position 

Closed To% O·1_e_n __ 
--~--

0% Open __ 
S$':o Open 
49.; Open 
50% Open 
60% Open 
CJO% Open __ _ 

· 10" Open 
90" Open ---
Fu l.}__QEe_n---c-_ 
lO~o Closed 
2090 Closed 
30go Closed 
409,; Closed 
50% Oosecl--
609. Closed 
70% Closed 
80% Closed 
90~., Closed 
Full Closed 



. ' ' 
L - z .:~ ·: . .. ,. ' .. : : .;:;:._;/: 

.. 
COJ\TROL co:-IT'O~ENTS. INC. 

SUBSIDIARY Of BABCOCK & WILCOX 
IR\'INE, CALI fOR:'HA 

VALVE ACTUATOR HYSTE.RlSIS TEST 
PROCEDURE A~~D RG'JRT 

Control Components, Inc. 

2567 S.E. Main Street, Irvine, Ca:.forn:a 92714 

T£'.e~hone: (714) 979-6600 

Telex: 68!5500 

Valve Serial No . __ .:.../ __________ Da te_~7-:..E._-....,.B"--'I._ ________ _ 

Pa rt ~ur..ber --'2=-L(-'--'7'--'-'t-4:....-__,__I _______ Tag No. P V-1001 

Customer 5 T£/U IJ, - Roe;..£ B _____________________ _ 

Operator Type Z 00 ~-.v. PNVeMAT,c. Supply Pressure 80 PS I G-

Signal: Full Open __ ~;:,_t"i~'.LIMcu,:::,Ac.._ _____ Full Close .ly MA 

h 
, ,, p 

Stroke Len gt '° 610 M• osi ti oner_...._M=-=o-=-o~R_c;E. _______ _ 

Data 

Actual SPEED 

Signal Stroke sec.. -
0 -

- _!/_- 'd;, MA, 
__ _JQ.% ~ 

--"•"::_'I. ,.,..,., IPJb __ ~ 
_ __lLZ..- J.Z.,S llfV"' J_D 'ta ~ 
___ L.2...S. • I I. 2. MA I~ J..!.:L -
--~P--M.A __ /O0o/o@STl"P 

Bo~ 
.:.SQ_ 

so_~ 
#-2DMI', I..~~ ~ 

---------

Test Performed 

4.1.5-164 

STAl(i 

PQ~ I Tl/),-/ 

0 
C,'E, TO 
l._e>.., 

1/£1-
$"S'~ 

=----z,-,0-
f"i 
,'b3,_ 
a,a_ 

Position 

Closed ---
10% Open 

0% Open __ 

SS% 0£en 
4S'o Open 
SO~o Open 
60% Open 
,0% Open __ _ 

·,()iTopen 
90" Open __ _ 
Fu 1...!.Jp_~n __ 
10~. Closed 
209., Closed 
30~. Closed 
4 o9ic1osea-
so9. Closed 
6090 Closed 
709., Closed 
80%Cios-ed~-
90~. Closed 
Full Closed 

• 

• 

• 
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• Babcock & Wilcox 
Conlrol Componenu International 

TITLE Specification No. : TP-508 

VALVE ACTUATOR DYNAMIC RESPONSE Revision : 0 

SINE WAVE TEST Date Effective : l/8/80 

Page 5 of 5 

FREQUENCY RESPONSE DATA SHEET 

w.o. Z~7~t./-l-f DATE 7.- s-e, 
VALVE P/N Z"I 1 I./ '-1-1 ACTUATOR P/N 

CUSTOMER S.TEABNS - RD6_ER VALVE S/N I 

TAG NO. -PV..-iOOl SVl'l'Lr_, JOoPtt RECORDING DEVICE X - ~ /ZE.UJ. ~ I!. £ ~ 

LENGTH OF DIFFERENCE JN 
FREQ. AMPLITUDE AMPLITUDE ONE SIGNAL DEGREES SIGNAL & OUT- DEGREES 

Hz INCHES RATIO db CYCLE PER IN. PUT INCHES PHASE LAG 

.oo I z_,()7 - - -
I t) :) :z.. , '-I /.L) :J 1:24' 5":DD 7,t,D • J(,.S- 11.-sa 

• • D !['" I. ,ss- • 9(, ·.35 3.#/.:z_ 94.Dl 
• 

• I 21 11.38 

• ID J.8~ , 90 t-:'1.3 9.9.S- ~,.,s . 37,r ,s-. 37 

• 2..D /.93 .,3 .... LI ,98' 3/JA/.~ ,,3 2'!i" ,, 

.30 /. '?'I ,B'f -,.s, 3.3/ JCS ,"'1l .:z..~r '31.0 

. /,,0 -:z.~7 /,IL/ ,.,,,~ "li ~.2. IDA.IJ~ . "" ".., ."71 

/. l'J ~.3a /, ~i 'lt~5 2 OD J~.DO . . ~2~ 5°8,S"°D 

1,3 -:J 1/o /. ""' .,.,,,_~ J.~3 2 :JS.2.it ./~ '11.~C 

'·"' '-I, I '-I z.~ ,,.DJ.. ,. a.4 290, '32. .,~s-- ~S" C 

z.,o l,, I 'I 2,'11 1''-f; J,t,o 3fo0.e,IJ ,37 133,2. 

2,5 ~S-3 2..IC/ ~t. 91'. .e~ "IS"C.c .~:L 1tl<J.o 

2.e 2... f, 't ,. "l. 7 "'.z.11 ,72 SW,D • 3(e Jl?a.o 

2.~ L, l1l I e-, ·1.17 , 7D S'l'I ,%.., ,38 ,,!>.v3 

TEST rI:RFORMED BY ~ 1/~__y~e-11 
~~<~ t' . ' 

CCI WSPECTOR APPROVAL cuej r f.,.1 \ 

CUSTOMER lr.SPECTOR APPROVAL 

ACTION REQUIRED, IF ANY 
t 

• 
,.___ ___ . 

oc.211 
': 7S 

3.0 I, 17 ,57 .... ,.,.11 . '!, GS-3.BS • 35' I 'I 3, '1 r: 

J.2.. • 2. 7 .13 .... ,11, I lo;,. 6Bo.,s ,3R~ 2.23.S'S' 
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• Babcock & Wilcox 
Control Componenu ln1e,n11ional 

TITLE Specification No. : TP-508 

VALVE ACTUATOR DYNAMIC RESPONSE Revision : 0 

SINE WAVE TEST Date Effective : 1/8/80 

Page 5 of 5 

FREQUENCY RESPONSE DATA SHEET 

w.o. 2.'-17'-1 ,.,_,_, DATE 7-S-B.l 

VALVE P/N 2~'7~~-l ACTUATOR P/N 

CUSTOMER S.T~AR NS - 8«..lf.8 VALVE S/N I 

TAG NO. PV__-IOf2_l .s u.e.PL ~ : ea PS 1G- RECORDING DEVICE X- )". 8_6"GQ8.Q6.B 

LENGTH OF DIFFERENCE IN 
FREQ. AMPLITUDE AMPLITUDE oriE SIGNAL DEGREES SIGNAL & OUT- DEGREES 

Hz INCHES RATIO db CYCLE PER IN • PUT INCHES PHASE LAG 

• 001 2.07 -- -
.2 l • '1.11 qrr -.111 I-/, q~ 72.. ,13 • ,g~ z7,1:,,., 

• 1.0 2. (A 1,2" ":"'1.11, 2. D /AO D •It. 2~.AO 

I. t. Joi r, 2 n, fix. M J. '2.-, 2.e"3. "• 
,,.,!, "t I. ID 

'2.0 5".a~ 2 8.-Z. 'rl-8.o/l /,OD '31.b,O , 3'1 133.'UJ 

CUSTOMER REQU!REMEHTS 

HST PERFORMED BY~_1:i._~ 

~ ~ f~ ( r~;~.- ; . '. ( ) CCI INSPECTOR APPROVAL 
CUSTOMER INSPECTOR APPROVAL 

ACTION REQUIRED, IF ANY 
• 
. 

• oc n1 9 79 
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Babcock & Wilcox • Control Componenu ln1e,na1ion1I 

TITLE Specification No. : 
TP-508 

VALVE ACTUATOR DYNAMIC RESPONSE Revision : 0 

SINE WAVE TEST Date Effective : 1/8/80 

Page S of 5 

FREQUENCY RESPONSE DATA SHEET 

w.o. 24"1'-14-l-l DATE 1-a-s 1 

VALVE P/N-2,~:z_ ~~ •I ACTUATOR P/N 

CUSTOMER STEAB.N.~ - Rt>ti&A VALVE S/N I 

TAG NO. p V.-LOQl SJJ..l!.l!.L'i.. ,• /20 P51Cr RECORDING DEVICE r-~ R£t:.eJAo€,q 

LENGTH OF DIFFERENCE IN 

FREQ. AMPLITUDE AMPLITUDE OllE SIGNAL DEGREES SIGNAL & OUT- DEGREES 

Hz INCHES RATIO db CYCLE PER IN. PUT INCHES PHASE LAG 

,001 2,D7 - -
,'2. ,,e,o ,9L -.7'1 "l.'f8 72.,21 • "11 3 5."f2.-

/,0 ~ _,,., /;52, .,.~"' l,"f'I Jll"' 4 -~!r" ~~ • .Z,'3 

,.~ ~ '-I~ },~-, +"'1.o11u ,. 1."I 2.'IO. '3.Z.. I IS" '13.S-5" 

2.0 S.BO 2..ea ~9S J.Dl> _·:u.o.o .u,G S9,'IO 
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4.1.40 Aux Desuper Heater Control Valve 

4.1.40.1 Identification 

Tag Number 

PV-1003 

4.1.40.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.40.3 Prescribed Service 

Steam, 1451 psig, 950° 

4.1.40.4 Vendor 

Copes-Vulcan Inc. 

4.1.40.5 Special Cautions 

Description 

Aux Desuperheater Control Valve to 
Deaerator DA-301 

Copes-Vulcan Inc., Lake City, Penn 

Type D-100-40 

D.O.E. Spec 40I700-12S 

Body: A217, GR WC9 

260 lbs 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.40.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.40.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.40.8 Special Tools 

None 

4.1.40.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.40.10 Acceptance Tests 

4.1.40-1 
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4.1.41 Aux Steam Control Valve 

4.1.41.1 Identification 

Tag Number 

PV-1005 

4.1.41.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.41.3 Prescribed Service 

Steam, 360 psig, 525° 

4.1.41.4 Vendor 

Copes-Vulcan Inc. 

4.1.41.5 Special Cautions 

Description 

Aux steam control valve to 

A0V-1008 and DS-902 

Copes-Vulcan Inc., Lake City, Penn. 

D-100-40 

D.0.E. Spec 40l700-12S 

Body: A216 GR, WCB 

128 lbs 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.41.6 Periodic Service 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.41.7 Parts List 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.41.8 Special Tools 

None 

4.1.41.9 Maintenance Instructions 

See C.V.I. Instruction Manual in Maintenance Section 4.1.57 

4.1.4.1.10 Acceptance Tests 

4.1.41-1 
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4.1.42 Modulating Valves 

4.1.42.1 Identification 

Tag Number 

Description 

PV-1703 Raw water pump recirculating control valve 

4.1.42.2 Description of Information 

Similar to FV-1007 (Section 4~1.4). See Copes-Vulcan Instruction 

Manual in Maintenance Section 4.1.55 . 

4.1.42-1 
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4. 1 

4. I. 43 

4. 1. 43. 1 

4. 1. 43. 2 

4. 1. 43, 3 

4. 1. 43. 4 

4.1.43.5 

4. I. 43.6 

4.1.43,7 

4. 1. 43.8 

Modulating Control Valve 

Feedwater Bypass Valve 

Identification 
Tag Number 

PV-2002 

Description 

Feedwater Bypass Valve 

Description 

Manufacturer Valtek, Springville, Utah 

Part Number 
Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

Mark two body, mark one actuator 

SP42-003 (following) 

Body: Carbon Stee i 

95 lb 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph J./.1,31.11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraphL/. 1.31 .11) 

Spec i a 1 too 1 s 

none 

4. 1.43,9 Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph 1· 1.31. 11) 

4. 1 .43. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph J{.1.31.11) 

4. 1.43-1 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

SERIAL NO. V18900•001 TAG NO. 'PV-200'2. 

1.• MARK II BODY SUB•ASSEMBLY 
1500# 2.00• SPUD o.s&• STEM DIA. 
INLINE, STD SEAL, FLOW OVER 

ITEM DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

---------------------·····························----------------------~--1 BODY MK 2 IN•LINE, 1•, 1500#••••••••• 
12 YOKE HALF•RING, 2.2s X 1.15, 0.25 THI 
20 SEAT RING, 1•, CV 12••••••••••••••••• 
30 SEAT RETAINER, 1•, 1500#••••••••••••• 
40 BONNET, 1•, 2.00• SPUD••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, t•, 1500#••••••••••••• 
7& HALF•CLAMP, YOKE, 2.oo• SPUD••••••••• 
80 GLAND FLANGE, o.5&· STEM, 2.00• SPUD. 
83 GUIDE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SQUARE, 0.56• STEM •• 
~3 PKG SPR, o.~&• STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, s11&•-1e, 1.50 L •••••••••• 
108 BONNET FLANGE STUD, 7/8••9, 3.75 L••• 
109 PACKING BOX BOLT, GLAND FLANGE, 2.oo• 
114 SONNET FLANGE HUT, 718••9, h De•••••• 
117 PACKING HOX NUT, 318••1& ••••••••••••• 
118 YOKE LOCKNUT, s11&•-1e ••••••••••••••• 
126 PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.43-2 

l ••• 029289.042.041 
2 ••• 001047.029.002 
1 ••• oo4237.82s.ooo ** 321.21 
1 ••• 003183.150.000 
1 ••• 003180.029.041 
l ••• oo5&b9.833.000 ** T 8 A 
1 ••• 003184.832.000 ** T 6 A 
l ••• 001228.832.000 ** 5.3b 
1 ••• 0040b5.018.041 
2 ••• 001133.150.000 
1 ••• 008454.150.000 
1 ••• 001044.825.000 
1 ••• 001044.433.000 
l ••• 024238.929.000 ** T 8 ~ 
1 ••• 020912.1so.ooo 
2 ••• 007516.012.002 
2 ••• 00111&.010.002 
4 ••• 002385.012.002 
2 ••• 001119.009.002 
0 ••• 001908.014.002 
2 ••• 0011ss.013.002 
2 ••• 003833.011.002 
l ••• 002442.153.000 

• 
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VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18900•00 l TAG NO. PY- 2oo2 

25 SQ. INCH CYLINDER ACTUATOR 
2.oo• SPUD .75• STROKE 
a• HD SPRING, AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-----------------------------··································------------201 YOKE, i5 sa. INCH, 2.00• SPUD •••••••• 
202 CYLINDER, 25 SQ. INCH, 8/12• HD SPRI 
210 ADJUSTING SCREW, e• HD, 25 SQ. INCH. 
211 ACTUATOR STEM, 25 SQ. INCH, HO•••••• 
213 STROKE PLATE, 3/4• STROKE •••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 25 SQ. INCH, HD•••••• 
229 SPRING, 25 SQ. INCH, 8• HO•••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23& SPACER, TAKE•OFF ARM, 25 SU. INCH •••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
23~ BELLOWS, RANGE SPRING, 1•1/2• STHOKE. 
240 TAKE•OFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLO~S, STEM, 25 SU. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SY. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATt••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 25 SQ. INCH, CYLINDER 
270 SPRING CAP O•RING•••••••••••••••••••• 
271 PISTON O•RING •••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONER, 74SG1•••••••••••••••••••• 
290 BRACKET, POSITIONEH, 25 SU. INCH••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POfE~TIOMETEH, 25 SW. INCH •• 
298 GAUGE, U•30 P~I•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIHE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 

-JOI IQ~iNQI~. MTiJl9-17J. l~§ ¥9&1,111111 
309 AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
322 L VDT, 500 MR•OC,,,•••••••••••••••• 
325 SPRING CAP, 25 SQ. INCH, a• HO SPRIN 
32& GUIDE, SPRING, 25 SQ. INCH••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8••1&.••••••••• 
348 ACTUATOR STEM LOCKNUT, s,a•-11 ••••••• 
400 PLATE, VALTtK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 5/t6••t8, 0,75 

** RECOMMENDED SPARE PART 

4.1.43-3 

1 ••• 017655.300.040 
1 •••016682.&09.008 
l ••• 005306,029.002 
l ••• 005431.159.000 
l ••• 001l5b.b03.000 
1 ••• 001004.&0l.003 
1 ••• 003924.029.040 
1 ••• 003613.006.040 
1 ••• 001214.029.002 
1 ••• 00121s.029.002 
1 ••• 007437.999.000 
l ••• 0072&7.6~2.000 
1 ••• 030004.029.002 
1 ••• 015498.&~2.000 ** 
t ••• 001so1.&ss.ooo ** 
1 ••• 019979.029.040 
1 ••• 002223.153.000 
l ••• 002438.153.000 
2 ••• 0176&5.431.000 
1 ••• Olb680.029.014 
1 ••• 005393.&So.ooo •• 
1 ••• 001114.&so.ooo ** 
1 ••• 001112.&so.ooo ** 
l ••• 001114.&50.000 ** 
1 ••• 001113.&so.ooo ** 
1 ••• 018065.999.000 
1 ••• 00118e.029.o4o 
l ••• 001844.029.040 
1 ••• 009531.029.040 
1 ••• 019985.029.040 
l ••• 001294.999.000 
l ••• 001438.999.000 
1 ••• 002425.029.002 
] ;;;8Z5684;,99;888 
1 ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022697.999.000 
1 ••• 005288.300.040 
l ••• 003618.029.040 
l ••• 003834.013.002 
l ••• 001120.013.002 
2 ••• 001229,&75.ooo 
2 ••• 00111e.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 

1 .'H 
2.81 

.21 
2.81 

• 30 



VALTEK PARTS LIST REVISION NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18900•001 TAG NO. PV-,Zooz_ 

25 SQ. INCH CYLINDER ACTUATOR 
2.00" SPUD .75" STROKE 
8" HO SPRING, AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------·-----------------------------------------404 POSITIONER BOLT, 5/1&••18, 0.75 L •••• 
405 POSITIONEH NUT, s,1&•-18 ••••••••••••• 
410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 
411 TUBING, 11••••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMET~R, L VO T••••••••• 
426 COVER, POTENTIOMETEN, 4• STROKE •••••• 
427 SRACKET, POTENTIOMETER, L VDT•••••• 
428 BOLT, 1/4"•20, 0.62 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETEN ••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.00 L••••••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.43-4 

2 ••• 001290.010.002 
2 ••• 0011s1.01J.002 
* ••• 001244.402.002 
* ••• 001245.466.002 
1 ••• 008567.679.000 
1 ••• 019542.029.040 
1 ••• 019544.029.oqo 
1 ••• 019550.029.040 
2 ••• 01954&.010.002 
1 ••• 00&&92.999.000 
2 ••• 019665.402.000 
4 ••• 004698.010.002 
l ••• 030132.029.002 

---

_../ 

• 
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TITLE 

PREPARED IY 

G. J. Krall 
APPROVALS 

FSCM NO. 02l02 

Rockwell International Corporation 
Rocketdrne Division 

Canoga Parll. Callfomia 

SPECIFICATION 

BYPASS VALVE, WATER, RECEIVER 

The intent of this specification is 
to identify mandatory requirements 
for one or more elements of a 10 HWe 
Solar Pilot Plant. This specification 
supersedes prior specifications. 
Deviations shall be approved in 
writing by Rocketdyne Engineering . 

FOAMA1ll'"·1AEv.2.J1 C•- INDICATES CHANGE) 
4.1.43-5 ' 

NUHIER 
SP42-003 

TYPE 
EQUIPMENT 

DATE 
3-26-81 

SUPERSEDES SPEC. DATED: 
7-9-80 



r 

SP42-003 

··--·---

h .. ci1.111,.:II lnte.n.,·,,or.:il C,,r· ..... ,. ,n 
Rockeldyne D111i1,on 

FSCM NO. 02&02 

REVISIQt,; LfTTER 

A 
-.----.--.------1 p A(·,. c D E 2 

~AG NUMBER: RWBV (COMPONENT SHALL BE TAG IDENTIFIED} 

FUN CT IO~J: MODULATING VALVE 

LINE FLUID: HATER 

VALVE OPERATING PRESSURE: 2185 PSIG MAX@ 600°F 

AIR SUPPLY PRESSURE: 125 ~ 25 PSIG 

TEMPERATURE: 

ANSI CLASS: 

END CONNECTIONS: 

BODY FORM: 

VALVE Cv: 

BODY MATERIAL: 

TRIM TYPE: 

ACTUATOR TYPE: 

LINE -FLUID: 
AMBIENT: 

1500 LB 

600°F MAX 
16 TO 113°F 

LINE: l" BUTT l·!ELl"l, SCHED. 80 PIPE 

INSTRUMENT AIR:1/4 NPT (F) 

GLOBE, IN-LINE. TOP ENTRY 

10 TO 14 

TO BE COMPATIBLE WITH LINE FLUID AND l-lELDABLE TO ASTM 
Al 06 GRADE 'B PIPE 

STANDARD 

LINEAR 

PNEUMATIC WITH TRAVEL INDICATOR 
FAIL CLOSED 

PACKING & GASKET MATERIAL: TO BE COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

~• 

•• 

_______ J. INTERNAL LEAKAGE: .01: OF RATED Cv MAXIMUM 
---------------------· ---FORM H Ill" I~ REV. 1 :II 4.1.43-6 



• 
EXTERNAL LEAKAGE: 

ACCESSORIES: 

• 

• FORM R 131~-1~ REV. 2-78 

I o W .... I'll, ...... • I I O • ... o I L~II I W • '"' • ... ' • f .• , _, I o • I IV I I 

Aocketdyne Division 
c .• r.c.,,., ,· , ... c.,~••iJ•~· • 

FSCM NO. 02602 

SP42-003 
REVISIO!\4 LETTER 

B C D E 

NO VISIBLE LEAKAGE 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED 

AND PLUMBED ACCORDING TO FIGURE l: 

ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSI~! 2 PSI 

ELECTRICAL INPUT SIGNAL: 4- 20 MA DC CONTROL RANGE 

PNEUMATIC OUTPUT SIGflAL: 3 - 15 PSIG DIRECTLY PROPORTIONAL 

TO INPUT SIGNAL CONTROL RANGE 
ELECTRICAL ENCLOSURE: WEATHERTIGHT (NEMA TYPE 3) 

ELECTRICAL CONNECTIONS: TERMINAL STRIP Arm 1/2" THREAnED 

LVDT 

TYPE: 

VOLTAGE: 

ENCLOSURE: 

CONDUIT CONNECTION 

DC/DC 

24 ·voe EXCITATION, t 10 VDC OUTPUT SIGNAL, 

LJNEARITY TO BE t 2 PER CENT OR SETTER 
THROUmfOlJT v~.LVE LIFT. 

WEATHERTIGHT (NEMA TYPE 3) 

ELECHICAL CONNECTION: TEPJ-1INALSTRI~ AND 1/2" THREADED 

CONDUIT CONNECTION 

POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 

PRESSURE GAUGES (3 R_EQD): INSTR. SIGNAL, UPPER & 

LOWER CYLINDER PRESSURE 

--- . _ _____; 

4.1.43-7 



NUMf.l':~ 

SP42-003 

ACCESSORIES: 

DESIGN FEATURES: 

PREPARATION FOR DELIVERY: 

(CONT'D) 

REGULATOR 

TYPE: 

Rockeldyne Division 
c ,n0<;.1 ,•., .• 1.,., .~ .. -,,. 1 

FSCM NO. 02602 

REVISION LETTER 
1-,A,..._..,,,B--r--c......--0--..--E-....... -,--~---1 PAc.1 4 

INLET PRESSURE: 
AIRSET WITH OUTLET.PRESSURE ~AUGE 

125 ! 25 PSIG 
OUTLET PRESSURE: 20 PSIG t 2 PSI 

FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 

ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

l • THE MAXIMUM DIMENSIONS FOR THE VALVE INCLUDING 

THE ACCESSORY COMPONENTS ARE SHO~!N IN FIGL'~E 2. 

ANY DIMEIISIONS OUTSIDE OF THOSE NOTED ARE TO 

BE NEGOTIATED. 

2. AFTER INSTALLATION, THE VALVE BODY WIL~ BE HISULATED 

BY ROCKETDYNE SUCH THAT THE VALVE BODY TEMPERATURE 

WILL STABILIZE AT A MAXIMUM TEMPERATURE OF 600°F. 

3. POSITIONER INPUT OF 3 TO- 15 PSIG SHALL CORRESPOND WITH 

o TO 100 PER CENT OF VALVE OPERATrnr. LIFT. I 
4. THE VALVE rtlST BE SERVICEABLE l1ITHOUT REMOVAL FROM THE LINE. 

1. THE VALVE IS TO BE DELIVERED FULLY ADJUSTED 

MlO READY FOR OPERATION I-IHEN CONNECTED TO A 

0 TO 20 MA DC CONTROL SIGNAL AND 125 PSIG 

INSTRUMENT AIR SUPPLY. 

2. THE VALVE SHALL BE CONTAr1INANT FREE {INCLUDING 

RUST AND HI LL SCALE), AND SHALL BE PACKAGED ~ITH 

COVERED PORTS TO PPEVENT C('tr!TA~~INATIQr! DURING 

SHIPMENT AND STORAGE. 

.___ _____________ _.;.;; ____________________ ~ 
POAM .. 131 '4-lfl "EV. 2-78 

4.1.43-8 • 
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• 

•• I 

NUMIEA 

SP42-003 

Roclceldrne DivisiOn 
Cano141 Pa••· Cahlo,n.a 

FICM NO. 02802 

REVISION LETTER 
...,_A"""T""-a"'T"""c~--=D:--r--=E:-T"'-r--"""T""---1 '"G" s 

,----------------------------------

(i't . 125 PSIG" 
I...:) INSTRUMENT AIR 

SUPPLY FILTER 

~ 0-20 Ha 
~ CONTROL SIGNAL 

REGULATOR 

CLOSED PORT 

'J" 24 voe. POSITION'-....._ ____ _ 
l..V INPUT / LVDT 

I 
I 
I 

r.--t! 10 voe. POSITION <t-------.J 

>--. 
I 

l..j) SIGNAL ©F~ 

• 

ELECTRQ-PNEUMATIC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

OPEN PORT 

IrffERFACE IDENTIFICATION: THE FOLLOWING INTERFACES ARE TO BE PERMANEfffl Y 

IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

@ POSITION 

© SIGNAL ., 
© FLOW 

L __ ¢ FIGURE 1 

• 
POAMII IJI .. UREV.J•JI 

4.1.43-9 
- - 11-..!...-~ • . . • .. .·· . • . 

• 

'• ._.,., 



SP42-003 

G:)2s 

FLOW 

ftUI.A.IYJII\: l,IIWl:IIUII 

C~\nQ•j;lr , .• \.,,•••(\1n .\ 

FSCM NO. 02602 

REVISION LE TT[R 
..---,---,,-----1 

A B C D E rA:,, 6 

--t-- HATCH LINE 

FIGURE 2 

. 

12~ 

NOTES: 1. ALL DIMENSION ARE IN INCHES 0 2. MAXIMUM DIMENSION FOR ACTUATOR 
REMOVAL 

,__ ______________________________________ _, 
FORM" 111 _..·11 IIIV. 2·11 

4.1.43-10 • 
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4. 1 

4.1.44 

4. 1 • 44. 1 

4. 1.44.2 

4. 1. 44. 3 

4. 1.44.4 

4.1.44.5 

4.1.44.6 

4. 1. 44. 7 

4. 1. 44.8 

4. 1. 44. 9 

Modulating Control Valves 

Flash Tank Steam Pressure Control Valve 

Identification 
Tag Number 

PV-2906 

Description 

Flash Tank Steam Pressure Control 

Description 

Manufacturer Valtek, Springville, Utah 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Steam 

Vendor 

Mark one body, mark one actuator 

SP42-012 (following) 

·Body : Chrome Mo I y 

610 1 b 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See par~graph i.1.31 .11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph '9.1.31.11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph 'f,1.31.il) 

4.1.44.10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph 1/.1,31.11) 

4.1.44-1 



ITEM 

VALTEK PARTS LIST 

SERIAL NO. V18365•001 TAG NO. 

REVISION 
SEP 26, 

PY-29:J' 
4.• MARK I BODY SUB•ASSEMBLY 
1500# 3.38• SPUD 1.so• STEM DIA. 
BONNET/W EXTN, STD SEAL, FLOW UNDER 

NO. 
1980, SLSGAIL 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE. 

-----------------------------------------·-·-----------~-----------~-------l 
13 
20 
30 
40 
41 
43 
50 
55 
58 
60 
70 
80 
6] 
8f, 
87 
88 
93 
94 
95 
96 
97 
98 

105 
107 
108 
109 
110 
114 
117 
120 
126 

SOOY, 4•, 1500#•••••••••••••••••••••• 
EXTN BONNET HALF•RING, 3.75 X 3.00, 0 
SEAT RING, 4•, CV 195•••••••••••••••• 
SEAT RETAINER, 4•, 1500#••••••••••••• 
BONNET, 4", 3.38• SPUD••••••••••••••• 
BONNET EXTN, 1.so• STEM, 3.38" ~PUD •• 
FLANGE, BONNET ~XTN, 3.38• SPUD•••••• 
PLUG EXTD, 4•, LIN••••••••••••••••••• 
SEAl GASKET, SPIRAL, 4.87 X 4.50••••• 
SONNET GASKET, SPIRAL, 5.68 X s.1a ••• 
EXTN BONNET GASKET, SPIRAL, 3.12 X 2. 
BONNET FLANGE, 4•, 1500#••••••••••••• 
GLAND FLANGE, 1.so• STEM, 3.38· SPUD. 
GUIDE, 1.so• STEM •••••••••••••••••••• 
GUIDE LINER, 1.50" STEM, GRAFOIL ••••• 
GUIDE RfTAINEH, 1.5o• STEM, &RAFOIL •• 
PACKING SET, STD SQUARE, ,.so• STEM •• 
PKG S~R, 1.so• STEM, 4.00 L •••••••••• 
PKG SPR, 1.50• STEM, 4.00 L •••••••••• 
PKG SPR, 1.so• STEM, 4.00 L •••••••••• 
PKG S~R, 1.so• STEM, 1.00 L •••••••••• 
PKG SPN, 1.50• STEM, o.so L •••••••••• 
PKG SPR, 1.so• STEM, o.25 L •••••••••• 
SCREW, URIVE, #4••••••••••••••••••••• 
YOKE BOLT, 518•-11, 2.25 L ••••••••••• 
BONNET FLANGE STUD, 1•1/4"•8, 5.50 L. 
PACKING BOX STUD, 5/8"•11, S.SO L •••• 
STUD, 3/4"•10, 3.75 L•••••••••••••••• 
BONNET FLANGE NUT, 1•1/4••8, HD ••••• 
PAC~ING BOX NUT, 5/8••11, H 0•••••••• 
NUT, 3/4••10, HO•••••••••••••••••••• 
PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.44-2 

1 ••• 017092.025.041 
2 ••• 003984.150.000 
1 ••• 001210.a2s.ooo ** 
1 ••• 003051.150.000 
1 ••• 004005.150.000 
1 ••• 016503.150.000 
l ••• 003985.150.000 
l ••• 00&870.834.000 ** T 
1 ••• 001242.668.000 ** 
1 ••• 001240.868.000 ** 
l ••• Olb493.868.000 ** 
1 ••• 00400&.150.000 
1 ••• 001969.029.041 
1 ••• 001967.a2s.ooo 
3 ••• 009472.842.000 ** 
1 ••• 009475.150.000 

484.05 

8 A 
31 .tH 

3.&2 
30.35 

t l.01 

1 ••• 024246.929.000 ** 
1 ••• 020903.150.000 

T B A 

1 ••• 020903.150.000 
1 ••• 020903.150.000 
1 ••• 020902.150.000 
1 ••• 004684.150.000 
1 ••• 020933.150.000 
2 ••• 007516.012.002 
4 ••• 001283.015.002 
8 ••• 003680.195.000 
Z ••• ~03892.012.002 
8 ••• 005741.195.ooo 
8 ••• 002383.195.000 
4 ••• oos110.014.002 
a ••• 0022a1.195.ooo 
1 ••• 002442.153.000 

--• 

~. 

• 



• 

• 
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VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V183&5•001 TAG NO. PV- 2906 

100 SQ. INCH CYLINOER ACTUATOR 
3.38• SPUD 2.5• STROKE 
AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
P~I~E 

-----------------------------------------------------------·--------------~ 201 YOKE, 100 SQ. INCH, 3.38• SPUD••••••• 
202 CYLINDER, 100 SQ. INCH, STANDARD••••• 
210 ADJUSTING SCRE~, 100/200 SQ. INCH •••• 
211 ACTUATOR STEM, 100/200 SQ. INCH, 3.38 
213 STROKE PLATE, 2•1/2• STROKE•••••••••• 
225 PISTON, 100 SQ. INCH••••••••••••••••• 
227 SPRING BUTTON, 100/200 SQ. INCH•••••• 
228 SPACER, 100 SU. INCH, 2.&213.38• S~UD 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAKE•OFF ARM, 100 SQ• INCH, 3.3814.75 
236 SPACER, TAKE•OFF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, 6" STROKE••••• 
240 TA~E-oFF ARM, POTENTlOMETERe••••••••• 
242 ARM, ADJUSTING, TRANSDUCER••••••••••• 
247 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 IASKET, ADJUSTING SCREW, 100/200 sw. 
249 CLAMP, STEM, TRIP•••••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
c53 BUSHING, STEM•••••••••••••••••••••••• 
25& RElAI~ING RING, 100 SQ• INCH, CYLINDE 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONE~, 74G••••••••••••~••••••••• 
290 BRACKET, POSITIONER, 100 SQ. INCH•••• 
292 B~ACKET, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
294 BRACKET, POTENTIOMETER, 100 SQ. INCH. 
296 BRACKET, LIMIT SWITCH, MICRO••••••••• 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U-BOLT, AIR FILTER••••••••••••••••••• 
303 SOLENOID, HT8320A173, 120 voe •••••••• 
305 LIMIT SWITCH, OPAR, MICRO•••••••••••• 
309 AIRSET, 0-120 PSI, 1/4• NPT•••••••••• 
llO TRANSDUCER, ROBERTSHAW #443-81••••••• 
320 L VD J, 2000 HR•OC... • .; ••••••••••••••• 
345 STE~ CLAMP LOCKNUT, 1/2••13•••••••••• 
346 ACTUATOR STEM LOCKNUT, 1•1/8"•7•••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 3/8"•1&, 1.00 

** ~ECOMMENOEU SPARE PART 

4.1.44-3 

1 ••• 017681.300.040 
1 ••• 001307.&09.008 
l ••• 001711.029.002 
1 ••• 002437.159.000 
1 ••• 0012s2.&03.ooo 
1 ••• 001311.601.003 
1 ••• 003713.029.040 
l ••• 008272.029.040 
l ••• 001331.00&.040 
1 ••• 001841.029.002 
1 ••• 001842.029.002 
1 ••• 007436.999.000 
1 ••• 00&829.&52.000 ** 
l ••• 019434.029.002 
1 ••• 02&3&8.159.000 
1 ••• 01552&.&52.000 ** 
1 ••• 001631.&55.000 ** 
1 ••• 003443.300.040 
1 ••• 002223.153.ooo 
1 ••• 002438.153.000 
2 ••• 017740.431.000 
1 ••• 001403.029.014 
1 ••• 001313.&so.ooo ** 
1 ••• 001312.&so.ooo ** 
l ••• 001313.650.000 ** 
1 ••• 001718.650.000 ** 
l • •• ·00&744.999.000 
l ••• 001726.029.040 
1 ••• 001844.029.040 
1 ••• 01s110.029.040 
1 ••• 028555.029.040 
1 ••• 017755.029.040 
1 ••• 001438.999.000 
l ••• 002425.029.002 
1 ••• 02&274.999.000 
l ••• 002478.999.000 
l ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022261.999.000 
1 ••• OOb806.013.002 
1 ••• 001357.013.002 
2 ••• 001404.675.000 
2 ••• 00111&.012.002 
4 ••• 00751&.012.002 
2 ••• 001713.010.002 

7 .Mi 

b.43 
.83 

b.26 
.20 

b.2b 
.83 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V183&5•001 TAG NO. PV-29o6 
100 SQ. INCH CYLINDER ACTUATOR 
3.38• SPUD 2.5• STROKE 
AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------404 POSITIONER BOLT, 5/l&••tl, 0.15 L•••• 
405 POSITIONER NUT, 5/16••18••••••••••••• 
409 TUBE FITTING, 114•, STRAIGHT••••••••• 
410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 
411 TUBlNG, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VO T••••••••• 
426 COVER, L VO T, 4• STROKE•••••••••••• 
427 BRACKET, POTENTIOMETER, L VO T•••••• 
428 BOLT, 1/4••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 JAM NUT, l/4••20••••••••••••••••••••• 
434 JAM NUT, 3/8••1& ••••••••••••••••••••• 

* AS REQUIRED 
•• HECOMMENDED SPARE PART 

4.1.44-4 

2 ••• 001290.010.002 
2 ••• 001157.013.002 
* ••• 001572.402.002 
• ••• 001244.402.002 
* ••• 001245.4&&.002 
1 ••• 008567.679.000 
l ••• ot9548.029.040 
l ••• 019549.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
1 ••• 00&692.999.000 
2 ••• 0196&5.402.000 
1 ••• 00469&.010.002 
2 ••• 005473.013.002 
1 ••• 004733.013.002 

• 
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VALTEK 

MARK ONE 
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-
Standard Materials of Construction 
Estimating Shipping Weights 
Part Identification 
Whenever we can, we visibly rumber the part with ink,:,: 
etching equipment. This identifies the part number and 
material used. On the plug stem flats v,,,e etch Cv, flow 
characteristc, part number, and material. 

Name Plate 
Valves are equipped with stainless steel name 
plates. An example is illustrated below. 

Estimating Shipping Weights 
Globe and Angle, Flanged Valves with 
Cylinder Actuators and Positioners 

Weight in Pounds 
Size In. 150# 300# 600# flfiM #") 
½. :v. 40 40 4U -

1 50 50 50 100 
1½ 65 65 65 170 
2 75 75 75 200 
3 160 170 180 400 

r'4J 240 250 265 C'5901 
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 on ½ - 2" valves. 

Standard Materials of Construction 
Part Material 

Body & Bonnet Cast Iron, Ductile Iron, Steel. 304, 
304L. 316, 316L, 347 Stainless 
Steel, Bronze. Alloy 20. Hastelloy 
'B' and 'C', Nickel. Monel. 
lnconel. Chrome - Moly. 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-R,ng. Teflon Asbestos. 
Graphite Asbestos. and Graloil. 

Packing Spacer 316 Stainless Steel. or same as 
Alloy body 

Seat Ring and Stainless Steel and asbestos 
Bonnet Gaskets spiral wound or Teflon 

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. Bonnet 
5 
5 

Add for oversize 
cyltnder actuators. 

·---
5 Original size Oversize Add -
5 25 50 30# 

15 50 100 90# 
nID --

100 200 125# 
40 
65 
90 

4.1.44-5 



PR[PARED IY 

P. 

TITLE 

FSCM tlO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Parll, Califomia 

SPECIFICATION 

NUMIU 
SP42-012 

TYPE 
~quipment 

DATE 
2-2- IL r:. 

SUPERSEDES SPEC. DATED: 
5-20-SQ 

REV. LTR. 
-cc PAGE I of~ 

CONTROL VALVE, STEAM PRESSURE, FLASH TANK 

FOH-.A H Ill H 1llFV.71R 

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 CHAIIGE) 
4.1.44-6 
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Rockwell lnlenalional Corporalion 
Rocke 1 · tyne Division 

c.1no,;: I .ull Cahto,nta 

FSC'IN0.02902 

NUMBER REVISION LETTER 

TAG NUMBER: RFSPCV (COMPONENT SHALL BE SO·,YA6 IDENTIFIED) 

FUNCTION: MODULATING VALVE 

LINE FLUID: STEAM 

VALVE OPERATING PRESSURE: 600 PSIG MAX i 960°F 

AIR SUPPLY PRESSURE: 125 ! 25 PSIG 

TEMPERATURE: 

ANSI CLASS: 

END CONNECTIONS: 

BODY FORM: 

VALVE Cv: 

BODY MATERIAL: 

TRIM TYPE: 

ACTUATOR TYPE: 

LINE FLUID: 
AMBIENT: 

900 LB 

96-0llf MAX 

16 TO 113°F 

LINE: 4" BUTT HELO, SCHED. 80 PIPE 

HISTRUMENT AIR:1/4 NPT (F) 

GLOBE, IN-LINE, TOP ENTRY 

180 to 21 O 

TO BE COMPATIBLE WITH LINE FLUID AND WELDABLE TO ASTM 
A335, GRADE P22 PIPE 

LINEAR 

PNEUMATIC WITH TRAVEL INDICATOR 
OPEN (ELECTRICAL FAILURE) 
OPEN (PNEUMATIC FAILURE) 

PACKING & GASKET MATERIAL: TO BE COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

INTERNAL LEAKAGE: .011 OF RATED Cv MAXIMUM 

FORM R 131~-15 REV. :Z-78 
4.1.44-7 



Roc:kweH ln11,111alional Corporation 
Rock1tldyne Division 

Caro,, 1o1,11.Calllo,,... 

FSC'IN0.02802 ---------..---NUMBER REVISION LETTER 

SP42-012 PAGE 3 Of 6 

,----------------------------------
EXTERNAL LEAKAGE: 

ACCESSORIES: 

FORM A 131.ff-15 REV. 2-71 

NO VISIBLE LEAKAGE. 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED 
AND PLUMBED ACCORDING TO FIGURE 1: 

ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ~ 2 PSI 
ELECTRICAL INPUT SIGNAL: 4- 20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3 - 15 PSIG DIRECTLY PROPORTIONAL 

TO INPUT SIGNAL CONTROL RANGE 
ELECTRICAL ENCLOSURE: 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2" 

THREADED CONDUIT CONNECTION 

LVDT 

TYPE: 
VOLTAGE: 

DC/DC 
24 voe EXCITATION,! 10 voe OUTPUT SIGNAL, 
LINEARITY TO BE ± 2 PER CENT OR BETTER 
THROUt;HOUT VJI.LVE LIFT. 

ENCLOSURE: -~~ TYPE 3 
ELECTRICAL CONNECTION: Tm,,INAL STRIP AND 1/2" THREADED 

CONDUIT CONNECTION 

POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GA~GES (3 REQD): INSTR. SIGNAL, UPPER & 

LOWER CYLINDER PRESSURE 

SOLENOID VALVE 

TYPE: 
VOLTAGE: 

3-WAY, N.C. 
120 voe 

"-- SOLENOID ENCLOSURE: NEHA TYPE 3-

ELECTRICAL CONNECTION: 6" LONG LEADS THROUGH 
.1/2" THRElllED CONDUIT- COtmECTION 

4.1.44-8 
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NUMBER 

.. -
Aockwell lntt r-iallonal Corporation 

Roclu·\:tyne Diviaion 
Caft(lf ., I'••-· Cahl0<Na 

FSU.1 NO. 02902 

. SP42-012 PAGE 4 Of 6 

ACCESSORIES: 

DESIGN FEATURES: 

PREPARATION FOR DELIVERY: 

FORM R 131-tt-lfi REV. 2-78 

POSITION SWITCH 28 voe, 2 Afl>S, ONE SPDT SWITCH FOR 
tNDICAttON OF CL6iiD P.OSITION OF VALVE 

REGULATOR 

TYPE: 
INLET PRESSURE: 
OUTLET PRESSURE: 

FILTER 

AIRSET WITH OUTLET PRESSURE GAUGE 
125 ± 25 PSIG 
20 PSIG ± 2 PSI 

All INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

l. THE MAXIMUM DIMENSIONS POR·THE VALVE INCLUDING 
THE ACCESSORY COMPONENTS ARE SHOWN IN FIGL'RE 2. 

ANY DIMEIISIONS OUTSIDE OF .THOSE NOTED ARE TO 

BE NEGOTIATED. 
2. AFTER INSTALLATION, THE VALVE BODY WILL BE HISULATED. 

BY ROCKETDYNE SUCH THAT THE VALVE BODY TEMPERATURE 
WILL STABILIZE AT A MAXIMUM TEMPERATURE OF 960°f. 

3. POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND WITH 
100 TOO PER CENT OF VALVE OPERATING LIFT RESPECTIVELY. 

4. THE VALVE MUST BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LIME. 
l. THE VALVE IS TO BE DELIVERED FULLY ADJUSTED 

ArlD READY FOR OPERATION 1-JHEN CONNECTED TO A 
0 TO 20 MA DC CONTROL SIGNAL AND 125 PSIG 
INSTRUMENT AIR SUPPLY. 

2. THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING 
RUST AND MILL SCALE), AND SHALL BE PACKAGED WITH 
COVERED PORTS TO PREVEUT CONTAMINATIOtl DURING SHIPMENT 
AND STORAGE . 

4.1.44-9 



Rockwen lnlntnatlonal Co,poratlon 
Roclc,ildyne Division 

Ceno I , ... ~. C.~lo,-

fl(>I NO. 02802 

NUMBER 

SP42-012 
REVISION LETTER 

i-r-C-.-----,.....;._----1 PAGE 5 Of 6 

a-. 0-20 Ma > 
"-!)CONTROL SIGNAL - -7 

f"i"'I 125 PSIG 
l...,:) INSTRUMENT AIR 

SUPPLY FILTER REGULATOR 

~ 120 VDC, >------
~ OVERRIDE 

CLOSED PORT 

r'D 24 voe, POSITION'---.._ ____ _ 
l.,:,J INPUT / 

LVDT 
I 
I 
I 

~ ~ 10 voe. POSITION <l--------.J 
~ SIGNAL 

I 
I 

ELECTRQ-~flEUMATIC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

OPEN PORT 

IrlTERFAeE IDENTIFICATION: THE FOLLOWING INTERFACES ARE TO BE PERMANENTLY 

IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

CD OVERRIDE 

© POSITION 

© SIGNAL 

© FLOW FIGURE 1 

FOAM R 131~4-15 REV. 2-78 
4.1.44-10 
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• NUMBER 

SP42-012 

• 
FLOW 

• FORM R IJl.ff,111 REV. :z.71 

Rockutciyne DiYlllon 
Canol• I ...... C.1h'"'"':"i 

FIUI N0.02802 

REVISION LETTER 

NOTES: 

0 

FIGURE 2 

4.1.44-11 

PAGE5 Of 6 

1. ALL DIMENSION ARE IN INCHES 
2. MAXIMUM DIMENSION FOR ACTUATOR 

REMOVAL 
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4. 1 

4. 1. 45 

4.1.45.1 

4. 1. 45. 2 

4.1.45.3 

4.1.45.4 

4. 1. 45. 5 

4. 1. 45.6 

4.1.45.7 

4. I. 45.8 

4. 1. 45. 9 

Modulating Control Valves 

Steam Trap Water Pressure Control Valves 

Identification 
Tag Number 

Description 

PV-3110 
PV-3111 

Steam Trap Water Pressure Control .Valve 
Steam Trap Water Pressure Control Valve 

Description 

Manufacturer Valtek, Springville, Utah 

Part Number 
Rocketdyne 
Specification No. 

Mark one body, mark one actuator 

Material 

Weight 

Prescribed Service 

Water 

Vendor 

SP42-064 (following) 

Body: Carbon Stee 1 

610 1 b 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph 't-1.31.11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph t{.1.31.11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph '{.1.31.11) 

4. 1.45. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph '{..1 .31. 11) 

4.1.45-1 



VALTEK PARTS LIST REVISION NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19151•001 TAI. NO. PV-.JIIO 13/11 
4." MARK I BODY SUB•ASSEMBLY 
900# 3.38" SPUD t.5o• STEM DIA. 
80NNET/W EXTN, STD SEAL, FLOW UNDER 

DESCHIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE:: 

---------------------------------------------------------·-----------------1 BODY, 4", 900/1500# •••••••••••••••••• 
13 EXTN BONNET HALF•RING, 3.75 X 3.0o, 0 
20 SEAT RING, 4", CV 4.7•••••••••••••••• 
30 SEAT RETAINER, 4•, 1soo, ••••••••••••• 
40 BONNET, 4•, 3.38" SPUD••••••••••••••• 
41 BONNET EXTN, 1.so• STEM, 3.38" SPUD •• 
43 FLANGE, BONNET EXTN, 3.38• SPUD•••••• 
50 PLUG EXTO, 4", =l•••••••••••••••••••• 55 SEAT GASKET, SPIRAL, 4.&7 X 4.so ••••• 
58 BONNET GASKET, SPIRAL, 5.68 X s.1a ••• 
bO EXTN SONNET GASKET, SPIRAL, 3.12 X 2. 
70 BONNET FLANGE, 4•, 1500#••••••••••••• 
80 GLAND FLANGE, 1.so• STEM, 3.38" SPUD. 
83 GUIDE, 1.so• STEM.~ •••••••••••••••••• 
87 GUIDE, 1.so• STEM •••••••••••••••••••• 
88 PACKING SET, STD SQUARE, 1.so• STEM •• 
93 PKG SPR, t.so• ST~M, 4.00 L •••••••••• 
94 PKG SPR, 1.50" STEM, 4.00 L•••••••••• 
95 PKG SPR, 1.50" STEM, 4 • 00 L•••••••••• 
96 PKG SPR, 1.so• STEM, 1.00 L •••••••••• 
97 PKG SPR, 1.so• STEM, o.so L •••••••••• 
98 PKG SPR, 1.so• STEM, o.25 L •••••••••• 

105 SCREW, ORlVE, #4••••••••••••••••••••• 
107 YOKt BOLT, 5/8"•11, 2.25 L••••••••••• 
108 BONNET FLANGE STUD, 1•1/4"•8, 5.50 L. 
109 PACKING BOX STUO, 5/8"•11, 5.50 L•••• 
110 STUD, 3/4"•10, 4.50 L•••••••••••••••• 
114 BONNET FLANGE NUT, 1•1/4"•8, HO••••• 
117 PACKING BOX NUT, 5/8"•11, HD•••••••• 
120 NUT, 3/4"•10, HO•••••••••••••••••••• 
12& PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

~.1.46-2 

l ••• 007627.001.041 
4 ••• 003984.029.002 
l ••• 029704.831.000 
1 ••• 003051.150.000 
1 ••• 004005.029.041 

** T 8 A 

1 ••• 016503.029.041 
t ••• 003985.029.041 
1 ••• 029703.833.000 ** 
1 ••• 00124i.832.000 ** 
1 ••• 001240.832.000 ** 
t ••• Ol&493.82b.OOO ** 
l ••• 004006.018.041 
1 ••• 0019&q.029.041 
1 ••• 0019&7.825.000 
l ••• 001967.433.000 
l ••• 02424&.926.000 ** 
l ••• 020903.150.000 
l ••• 020903.150.000 
1 ••• 020903.150.000 
1 ••• 020902.150.000 
1 ••• 004684.150.000 
l ••• 020953.150.000 
2 ••• 007516.012.002 
4 ••• 001283.015.002 
8 ••• 003680.195.000 
2 ••• 003892.012.002 
8 ••• ll5173.012.002 
8 ••• 002383.195.000 
4 ••• oos110.014.002 
8 ••• 002281.014.002 
1 ••• 002442.153.000 

17.33 

• 

• 
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• 
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REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP l&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19151•001 

100 SQ. INCH CYLINDER ACTUATOR 
3.38" SPUD .75" STROKE 
AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

------~-~-----------------------------------------------------------------· 201 YOKE, 100 SQ. INCH, 3.38• SPUD••••••• 
202 CYLINDER, 100 SQ. INCH, STANDARD ••••• 
210 ADJUSTING SCREW, 100 sg. INCH, 3/4• S 
211 ACTUATOR STEM, 100/200 SQ. INCH, 3.38 
213 STROKE PLATE, 3/4" STROKE•••••••••••• 
225 PISTON, 100 SU. INCH••••••••••••••••• 
227 SPRING BUTTON, 100/200 SY. INCH•••••• 
228 SPACER, 100 SQ. INCH, 2.&2/3.38• SPUD 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
215 TAKE•OFF ARM, 100 SQ. INCH, 3.3814.75 
23& SPACER, TAKE•OfF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, HANGE SPRING,&• STHUKE••••• 
240 TAKE•OFF ARM, POTENTIOMETER•••••••••• 
l47 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
249 CLAMP, STEM, HAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 100 SQ. INCH, CYLlNOE 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING ••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATO~ STEM O•RING••••••••••••••••• 
280 POSITIONER, 74G•••••••••••••••••••••• 
290 BRACKET, POSITIONER, 100 SQ. INCH •••• 
292 BRACKET, AIR FILTEH•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 100 SQ. INCH. 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
303 SOLENOID, ... HT8321A6 1 115 VAC•••••••• 
3oq AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRA~SOUCER, ROBERTSHAW #443•81••••••• 
311 VAb~i, GMiGK;aaaa.1111111.11111111111 
312 \1AL¥E, 6WIT611IN& ••••••••••••••••••••• 
Jli VA~Vi, bQGK YP1•••••••••••••••••••••• 

Iii ¥£L~i, L9GK WPaaa ••••• ••••••••••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 
,22 L v or, ~oo HR-Pc, •••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 1/i"•13•••••••••• 
348 ACTUATOR STEM LOCKNUT, 1•118"•7•••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 

** RECOMMENDED SPARE PART 

4.1.45-3 

l ••• 017&81.300.040 
1 ••• 001307.609.008 
1 ••• 0087&3.029.002 
1 ••• 002437.159.000 
l ••• OOllSb.&03.000 
1 ••• 001311.&0l.003 
l ••• 003713.029.040 
l ••• 008272.029.040 
1 ••• 001331.006.040 
l ••• 001841.029.002 
1 ••• 001842.029.002 
1 ••• 007437.999.000 
1 ••• 006829.652.000 ** 
1 ••• 019434.029.002 
1 ••• 01552&.652.000 ** 
1 ••• 001&31.655.000 ** 
1 ••• Ol94b5.0i9.040 
1 ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 017740.431.000 
l ••• 001403.029.014 
1 ••• 001313.&so.ooo ** 
1 ••• 001312.650.000 ** 
l ••• 001313.650.000 ** 
1 ••• 001118.&so.ooo ** 
1 ••• OOb744.999.000 
1 ••• 00172&.029.040 
1 ••• 001844.029.040 
1 ••• 028555.029.040 
1 ••• 001438.999.000 
1 ••• 002425.029.002 
l 
1 
1 

••• 
••• 003090.999.000 
••• 029535.999.000 

l ••• 804873,999;800 
l ••• 802774.999.800 

1 ••• 011!•&.,,,.uuo 
l ••• 001294.999.000 
1 ••• 022697.999.000 
l ••• OOb80&.013.002 
l ••• 001357.013.002 
2 ••• 001404.675.000 
2 ••• 00111a.012.002 

6.43 
.83 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl9151•00l TAG NO. 

100 SQ. INCH CYLINDER ACTUATOR 
3.38• SPUD .75• STROKE 
AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-----------------------------------·---------------------------------------402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 3/8••&6, 1.00 
404 POSITIONER ~OLT, 5/1&••18, 0.75 L •••• 
405 POSITIONER NUT, s11&•-1a ••••••••••••• 
409 TUBE FITTING, 1/4•, STRAIGHT.•••••••• 
410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 
411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
4lb COVER, POTENTIOMETER, 4• STROKE•••••• 
427 BRACKET, POTENTIOMETER, L VDT•••••• 
428 BOLT, l/4••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, TRANSDUCER••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.46-4 

4 ••• 00751&.012.002 
2 ••• 001713.010.002 
2 ••• 001290.010.002 
2 ••• 0011~1.013.002 
* ••• 001572.402.002 
* ••• 001244.402.002 
* ••• 001245.466.00l 
1 ••• 0085&7.679.000 
1 ••• 019542.029.040 
1 ••• 019544.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 006692.999.000 
2 ••• 019665.402.000 
4 ••• 004698.010.002 
1 ••• 026368.159.000 

-• 

• 



• PREPARED IY 

J. K. CHENG 

TITLE 

• 

• 
FORM R 13,-.4-1 REV, 2·'11 

FSCM NO. 02802 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomia 

SPECIFICATION 

STEAM TRAP CONTROL VALVE 

The ;ntent of th;s specification is to 
identify mandatory requirements for one 
or more elements of a 10 MWe Solar Pilot 
Plant. This specification supersedes 
pr;or specif;cations. Deviations shall 
be approved in writing by Rocketdyne 
Engineering • 

( t/i - INDICATES CHANGE) 
4.1.45-6 

NUMBER 
SP42-064 

TYPE 
EQUIPMENT 

DATE 
8-19-80 

SUPERSEDES SPEC. DATED: 
4-28-80 

REV. LTR. 
PAGE I of 6 

B 



TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

PIPE MATERIAL: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

AMBEINT TEMPERATURE: 

SP42-064 

TRIM FLOW CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKING & GASKET MATERIAL: 

l'ORM R 1:IUMI REV. 2•71 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahlorn,a 

FSCM NO. 02902 

I REVISION LETTER I t--A--.!-B------1-------,-,-------- PAGE 2 

TTWPCV-1 AND -2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

t«>DULATING VALVE 

GLOBE, IN-LINE 

4 INCH BUTT WELD 

ASTM A106 GRADE B, SCHEDULE 80 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

900 LB CLASS 

WATER 

1550 PSIG@ 675°F INLET, 135 PSIG@ 360°F OUTLET 

16° TO 113°F 

EQUAL PERCENTAGE 

Cv = 4.7 ± 10% 

MAXIfllJM PERMISSIBLE O.OlS OF RATED VALVE CAPACITY 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

CLOSED (ELECTRICAL FAILURE) 
CLOSED (PNEUMATIC FAILURE) 

125 ± 25 PSIG 

COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

4.1.45-6 
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• 
rUMBER 

SP42-064 

ACCESSORIES: 

• 

• 
FORM" 1'1*11 REV. 2·18 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahlorn,a 

FSCM NO. 02902 

I REVISION LETTER I -A---, t3-,...;._....,....;......:;.;,.;.....::...;_.;,....;...;;; ___ --1 PAGE 
3 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED ANO 
PLUMBED ACCORDING TO FIGURE l ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG t 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE. 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• LVDT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION, ±10 voe OUTPUT SIGNAL, 

LINEARITY TO BE t 2 PER CENT OR BETTER 
THROUGHOUT VALVE LIFT. 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• · POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUGES (3 REQD): INSTRUMENT SIGNAL. UPPER 

AND LOWER CYLINDER PRESSURE 

• REGULATOR 
TYPE: AIRSET WITH OUTLEl''PRESSURE GAUGE 
INLET PRESSURE: 125 ± 25 PSIG 
OUTLET PRESSURE: 20 PSIG ± 2 PSI 

4.1.45-7 



NUMBER 

SP42-064 

ACCESSORIES: (CONT'D) 

• MAXIMUM ENVELOPE DIMENSIONS: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 131-ft-tl REV. 2·11 

Rockwell lnlernational Corporation 
Rocketdyne Division 

Canoga Perk, Celilornte 

FSCM NO. 02802 

REVISION LETTER 

A B PAGE 4 

• FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

• SOLENOID VALVE 

3-WAY, 120 VAC 601-f FOR OVERRIDE OF THE POSITIONER 
TO CLOSE THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED • 

REFER TO FIGURE 2 ON PAGE 6 

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. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON AND 
PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, AND 
SHALL BE READILY REMOVABLE, FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 
DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR 
SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 3 1/2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND WITH 
0 TO 100 PER CENT OF VALVE OPERATING LIFT RESPECTIVELY. 

4.1.45-8 
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rsi:" NO. o,r.02 

l'~11M111;~42-0_6_4 _____ ,:A:...:..-...... -, ___ .. ~-,-,~-':v-t•~r!jJ i_c j ,_r~,--:--1 M<a 5 

r':°' 125 PSIG 
I~] I IISTRUMEtlT Al R 

SUPPLY 
FILTER 

~ 0-20 Ma 
l..:.J COUTROL SIGNAL 

REGULATOR 

>--, 
I 
I 

t'1"l 120 voe, >------t..:::,.; OVERRIDE 

fq) 24 VDe, POSITIO~-----
'-..:) INPUT / LVDT 

I 
I 
I 

(51! 10 voe, POSITION <}--------.J 
✓ SIGNAL 

ELECTRO-PflEUMAT IC 
TRANSDUCER 

POSIT ION ER 

ACTUATOR 

IrlTERFACE lDENTIFICATIOfl: THE FOLLOWING INTERFACES ARE TO BE PERMANEUTLY 

IDENTIFIED AS NOTED. 

0 
© 
@ 
© 
© 
© 

AIR 

CONTROL 

OVERRJllE 

POSIT I OIi 

SIGNAL 

FLOW FIGURE 1 

L. 
F'JIIM II Ill t-1-15 REV. 2-78 
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Rockwt.-ll lntern.111onal Corpor.-.:iC>n 
Rocketdyne Division 

C•nog.a P••ll. Calitorrua 

FSCM NO. 02602 

NUMdEA REVISION LETTER 
PAGE '1 SP42.-o(i"- A 

' [J) sq 

- NOTfS: 

• 0 

rtr.URC 2 

MAiCH LIIIE 

1. All DIMEtlSIOtl ARE ltl INCHES 

2. MAXIMUM OIMENSIOt! FOR ACTUATOR 
"REMOVAL 

·•··- ---- ·- ·------·-· ·--·- ---····--···- -----·--· .. ·-. -· I 
fORMH IJIH l!tHfV JIN 4.1.45-10 
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4.1 

4.1.46 

4.1.46. 1 

4. 1. 46. 2 

4. 1. 46. 3 

4. 1.46. 4 

4. 1. 46. 5 

4. 1.46.6 

4. 1. 46. 7 

4. 1.46.8 

Modulating Control Valves 

Boiler Oil Control Valve 

I dent if i cation 
Tag Number 

Descr I pt ion 

PV-3702 
PV-3802 

Boiler Oil Control Valve 
Boiler Oil Control Valve 

Description 

Manufacturer 

Part Number 
Rocket dyne 
Specification No. 

Material 

Weight 

Prescribed Service 

Oi 1 

Vendor 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-063 (following) 

Body: Carbon Steel 

590 lb 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph'(. 1.31. 11) 

Periodic Service 

none 

Parts Li st 

See mfg. maintenance bulletins (See paragraph '(.1.31.11) 

Special Tools 

none 

4. 1 .46.9 Maintenance Instructions 

See mfg. maintenance bulletins (S.ee paragraph '{.1.31.11) 

4.1.46.10 Acceptance Tests 

See mfg maintenance bulletins (See para~raph y.1.31.11) 

4.1.46-1 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL No. Vl9241•002 TAG NO. PV-3~2 f ~602 
&.• MARK I BODY SUB•ASSEM8LY 
150# 3.38• SPUD 1.so• STEM DIA. 
STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

-------------------------------------------------·-------------------------l BODY,&•, 150#••••••••••••••••••••••• 
20 SEAT RING, 8•, CV 330•••••••••••••••• 
30 SEAT RETAINER,&•, 600#•••••••••••••• 
40 BONNET, 8•, 3.38• SPUO••••••••••••••• 
50 PLUG, 8•, L[N••••••••••••~••••••••••• ss SEAT GASKET, SPIRAL, e.2s X 7.ea ••••• 
58 BONNET GASKET, SPIRAL, 9.00 X a.so ••• 
70 BONNET FLANGE, 8•, 150#•••••••••••••• 
80 GLAND FLANGE, 1.50• STEM, 3.38• SPUD. 
82 GUIDE LINER, 1.so• STEM, GRAFOIL ••••• 
83 GUIDE RETAINER, 1.so• STEM, GRAFOIL •• 
8& GUIDE LINER, 1.so• STEM, GRAFOIL ••••• 
87 GUIDE RETAINER, l.5o• STEM, GRAFOIL •• 
88 PACKING SET, STD SQUARE, 1.so• STEM •• 
93 PKG SPR, 1,50• STEM, 4.oo L •••••••••• 
94 PKG SPR, 1.50• STEM, o.so L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE bOLT, s,e•-11, 2.25 L ••••••••••• 
108 BONNET FLANGE STUD, 3/4••10, 3,25 L •• 
109 PACKING BOX STUD, s,e•-11, 5.50 L •••• 
114 BONNET FLANGE NUT, 3/4••10, H 0•••••• 
117 PACKING 80X NUT, 5/&••tl, HD•••••••• 
126 PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.46-2 

l ••• 005033.00l.041 
1 ••• 007372.150.000 
1 ••• 001112.1so.ooo 
1 ••• 002188.029.041 

** T t; A 

1 ••• 029801.150.000 ** 
l ••• 001798.832.000 ** 
1 ••• 001799.82&.ooo ** 
1 ••• 002191.018.041 
1 ••• 0019&9.029.041 
3 ••• 009472.842.000 ** 
1 ••• 009475.tso.ooo 
3 ••• 009472.842.000 ** 
1 ••• 009475.150.000 
1 ••• 024246.929.000 ** 
1 ••• 020903.150.000 
l ••• 004b84.150.000 
2 ••• 00151&.012.002 
4 ••• 0012el.01s.002 
8 ••• 002298.012.002 
2 ••• 003892.012.002 
8 ••• 002261.014.002 
4 ••• oos110.014.002 
1 ••• 002442,153.000 

T B A 
12.47 
16.95 

11.01 

11•01 

T S A 
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REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19241•002 

100 SQ. INCH CYLINDER ACTUATOR 
3.J&• SPUD 2.5• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICI:: 

--------------------------------------------------------------------~------201 YOKE, 100 SQ. INCH, 3.lti• SPUD••••••• 
202 CYLINDER, 100 SQ• INCH, STANDARD••••• 
210 ADJUSTING SCREW, 100/200 SQ. INCH •••• 
211 ACTUATOR STEM, 100/200 SQ. INCH, 3.38 
213 STROKE PLATE, 2•112• STROKE•••••••••• 
225 PISTON, 100 SQ. INCH••••••••••••••••• 
227 SPRING BUTTON, 100/200 SQ. INCH•••••• 
228 SPACER, 100 SQ. INCH, 2.&2/3.38" SPUD 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAKE•OFF ARM, 100 SQ. INCH, 3.3814.75 
23& SPACER, TAKE•OFF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING,&" STROKE ••••• 
240 TAKE•OFF ARM, POTENTIOMETER•••••••••• 
247 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 100 SQ. INCH, CYLINUE 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM 0-RIN& ••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONER, 74G•••••••••••••••••••••• 
290 BRACKET, POSITIUNE::H, 100 SU. INCH•••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 100 SQ. INCH. 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, ATR FILTER••••••••••••••••••• 
303 SOLENOID, HT8321A6 , 115 VAC•••• • •• • 
309 AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, T-25 ••••••••••••••••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 
322 L V QI, 2000 HH•O~ •••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 1/2"•13•••••••••• 
348 ACTUATOR STEM LOCKNUT, 1•1/8••7•••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 3/8"•16, 1.00 
404 POSITIONER ijQLT, 5/16"•18, 0.75 L •••• 
405 POSITIONEW NUT, 5/1&••18••••••••••••• 
409 TUBE FITTING, 1/4", STRAl~HT••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.4~ 

l ••• 017&81.300.040 
1 ••• 001307.&09.008 
1 ••• 001111.029.002 
l ••• 002437.159.000 
1 ••• 0012s2.&03.ooo 
1 ••• 001311.&0l.003 
l ••• 003713.029.040 
1 ••• 008272.029.040 
1 ••• 001331.006.040 
l ••• 001841.029.002 
l ••• 001842.029.002 
1 ••• 007436.999.000 
l ••• 00&829.652.000 ** 
1 ••• 019434.029.002 
l ••• 015526.652.000 ** 
l ~ •• 001&31.655.000 ** 
1 ••• 019465.029.040 
1 ••• 002223.153.ooo 
l ••• 002438.153.000 
2 ••• 017740.431.000 
1 ••• 001403.029.014 
1 ••• 001313.650.000 ** 
l ••• 001312.650.000 ** 
1 ••• 001313.650.000 ** 
l ••• 001716.&50.000 ** 
l ••• 006744.999.000 
1 ••• 001126.029.040 
1 ••• 001844.029.040 
1 ••• 028555.029.040 
l ••• 001438.999.000 
1 ••• 002425.029.002 
l ••• 
l ••• 003090.999.000 
l ••• 009339.999.000 
1 ••• 001294.999.000 
l ••• 022261.999.000 
l ••• 006806.013.002 
l ••• 001357.013.002 
2 ••• 001404.&75.ooo 
i ••• 00111&.012.002 
4 ••• 001S1&.012.002 
2 ••• 001713.010.002 
2 ••• 001290.010.002 
2 ••• 001151.013.002 
* ••• 001572.402.002 

b.2b 
.26 
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VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

TAG NO. 

100 SQ. INCH CYLINDER ACTUATOR 
3.38• SPUD 2.S• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-----------------·-----------------------------------·······---------------410 TUBE FITTING, l/4•, ELBOW•••••••••••• 
411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPHING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
426 COVER, L VO T, 4• STROKE•••••••••••• 
427 BRACKET, POTENTIOMETER, L VDT•••••• 
428 BOLT, 1/4••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ••••NEEDS ENGINEERING•••••••••••••••• 
433 ARM, ADJUSTING, THANSDUCEA ••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.46-4 

* ••• 001244.402.002 
* ••• 001245.4&6.002 
l ••• 008567.&79.000 
l ••• 019548.029.040 
l ••• 019549.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
1 ••• 006692.999.000 
2 ••• 0196&5.402.000 
4 ••• 004&98.010.002 
1 ••• 010000.999.000 
1 ••• 026368.159.000 
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PREPARED IY 

J. K. CHENG 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Califomla 

SPECIFICATION 

THERMAL FLUID CONTROL VALVE 

FORM fl 1JHM flEV. 2·ll 

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) 
4.1.46-5 

NUMBER 
SP42-063 

TYPE 
EQUIPMENT 

DATE 
8-18-80 

SUPERSEDES SPEC. DATED: 
1-25-80 

REV. LTR. 
A 

PAGE 1 of 6 



rUMBEA 

TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

PIPE MATERIAL: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

sp42-Q63 

AMBIENT TEMPERATURE: 

TRIM FLOI DIARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

(XTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Caltlornta 

FSCU NO. mea2 

I REVISION LETTER I ...,A____,1-....----.---,.---,----,--..---4 PAGE 2 

THFIV-1 AND -2, TBFFCV-1 AND -2. (COMPONENTS SHALL 
BE TAG IDENTIFIED) 

MODULATING VALVE 

GLOBE, IN-LINE 

8 INCH BUTT WELD 

ASTM A106 GRADE B. SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

150 LB CLASS 

OIL (CALORIA HT43, DENSITY• 40.3 LB/CU FT f 600°F) 

115 PSIG Cil 600°F 

16° TO 113°F 

LINEAR 

Cv • 398 '! lOS FOR THFIV-1 AND -2. Cv • 323 t 10% 
FOR TBFFCV-1 AND -2. 

MAXIMUM PERMISSIBLE 0.011 OF RATED VALVE CAPACITY 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

OPEN (ELECTRICAL FAILURE) 
OPEN (PNEUMATIC FAILURE) 

125 ± 25 PSJG 

4.1.46-6 
• 
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e: 
1 . 
' . j 
l 

NUMBER 

SP42-063 

PACKING & GASKET MATERIAL: 

ACCESSORIES: 

Rockwell International Corporation 
Rocketdyne Division 

Canog• P•rk, C.tilo,nt• 

FSCM NO. 02802 

REVISION LETTER 

A PAGE 3 

COMPATIBLE WITH LINE fLUID AND TD1PERATURE 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED AND 
PLUMBED ACCORDING TO FIGURE 1 ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNElft1ATIC UIPUT: 20 PSIG ! 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RA~'6E 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 

ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 
THREADED CONDUIT CONNECTION 

• LVDT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION,± 10 voe OUTPUT SIGNAL, 

LINEARITY TO BE t 2 PER CENT OR BETTER 
THROUGHOUT VALVE LIFT. 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CQNNECTJON: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSITIONER 
INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUr,Es (3 REQD): INSTRUMENT SIGNAL, UPPER 

AND LOWER CYLINDER PRESSURE 

• REGULATOR 

TYPE: AIRSET WITH OUTLET PRESSURE GAUGE 
INLET PRESSURE: 125 ± 25 PSIG 
OUTLET PRESSURE: 20 PSIG t 2 PSI 

4.1.46-7 



NUMBER 

SP42-063 

ACCESSORIES: (CONT'D) 

_1. MAXIMUM ENVELOPE DIMENSIONS: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

l'Oflll II Q1 .. •II MV. 1-18 

Rockwell International Corporation 
Rockeldyne Division 

Canoga Pa, ... Calolor-

FSCM NO. 02802 

REVISION LETTER 

A 
PAGE 4 

• FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BITTER WITH REPLACEABLE ELEMENT. 

• SOLENOID VALVE 

3-WAY, 120 VAC 60 HZ FOR qVERRIDE OF THE POSITIONER 
TO OPEN THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED. 

REFER 'TO FIGURE 2 ON PAGE 6 --

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. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 
AND SHALL BE READILY REMOVALE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 
DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 3 1/2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND 
WITH 100 TO O PER CENT OF VALVE OPERATING LIFT 
RESPECTIVELY. 

4.1.46-8 
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I ' I • • t .tl•h·•tn.1 

r st: · • ,,m. o;,r,112 

"IIMIII.II 

SP42-063 
-----,-__ ~---r --, ·~-~v-t--·~-,r--•-_r-,-1-~-~-,---,-,----rl-rA-,;-[ -5--, 

------ ---------------
~ 0-20 Ha 
~ CONTROL SIGNAL >--. 

... 125 PSIG 
£_9 IUSTRUMCUT AIR 

SUPPLY FILTER REGULATOR 

~ 120 voe, >------"-::) OVERRIDE 

CLOSED PORT .. 

"41 24 voe, POSITIO~-----
~ INPUT / 

LVDT 
I 
I 
I 

rr:'I ! 10 voe, POSITION <1--------.J 
l✓ SIGNAL (£Jr~ 

I 
I 

ELECTRQ-PtlEUMAT IC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

OPEN PORT 

UITERFACE IOENTIFICATIOII: THE FOLLOWINr, INTERFACES ARE TO BE PERHANEUTLY 
I DEtlT IF I ED AS NOTED. 

0 AIR 

@ CONTROL 

@ OVERRrDE 

. © POSITJOfl 

© SIGNAL 

I © FLOW FIGURE 1 

l _____________________ ____.. 
Fc,ttt• M UII-H-11 ftEV.1-11 

4.1.46-9 



NUMiiCR 

SP4-2.-ofi~ 

...... 
l2) 54 

-

FOPM A IJt ,H 1• llf V. 7 l'I' 

Rockwell International Corpora:ion 
Rockeldyne Division 

Cafl09• P••k. C.•ltlo,111• 

fSCM N0.02602 

REVISION LETTER 
t-A-:-T--r---ir---"T""--r----,.--.-~pAGE' 

NOHS: 

0 

MATCH L HIE 

1. ALL DIHEtlSlOtl ARE IN lNCIIES 

2. MAXIMUM OIMENSJOtl FOR ACTUATOR 
REr-10VAL 

---------------- ---4.1.4~10 • 
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4. 1 

4. I. 47 

4. 1. 47. 1 

4. 1. 47. 2 

4. 1. 47. 3 

4. 1 .47 .4 

4.1.47.5 

4. 1. 47. 6 

4.1.47.7 

4.1.47.8 

Modulating Control Valves 

Auxiliary Pump Oi I Control Valve 

I dent i fi cat ion 
Tag Number Description 

PV-3910 Aux ii iary Pump Oil Control Valve 

Description 

Manufacturer 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

oi 1 

Vendor 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-069 (following) 

Body: Carbon Steel 

240 lb 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph 1.1.31.11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph'/.1.31.11) 

Special Tools 

none 

4. 1 .47.9 Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph 'f.1.31. 11) 

4. 1.47. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph '{.1.31. 11) 

4.1.47-1 



VALTEK PARTS LIST REVISION NO. 
SEP lb, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19087•001 TAG NO. PV-c39IO 
4.• MANK I BODY SUB•ASSEMBLY 
150# 2.&2• SPUD 1.12• STEM DIA. 
STO SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

-----------------------··················------·-·-------------------------l BODY, 4•, 150/&00#••••••••••••••••••• 
10 ENO FLANGE, 4•, 150#••••••••••••••••• 
11 ENO FLANGE HALF•AING, 5.80 X 4.5&, 0. 
20 SEAT RING, 4•, CV 110•••••••••••••••• 
30 SEAT RETAINER, 4•, &00#.~•••••••••••• 
40 BONNET, 4•, 2.&2• SPUD••••••••••••••• 
50 PLUG, 4•, =%••••••••••••••••••••••••• 
55 SEAT GASKET, SPIWAL, 4.87 X 4.50 ••••• 
58 BONNET GASKET, SPIRAL, 5.&8 X 5.1s ••• 
70 BON~ET FLANGE, 4•, &00#•••••••••••••• 
76 HALF•CLAMP, YOKE, 2.&2• SPUD••••••••• 
80 GLAND FLANGE, 1.12• STEM, 2.&212.se• 
82 GUIDE LINER, 1.12• STEM, GRAFOIL ••••• 
83 GUIDE RETAINER, 1.12• STEM, GRAFOIL •• 
8& GUIDE LINER, 1.12• STEM, GRAFOIL ••••• 
87 GUIDE RETAINEW, 1.12• STEM, GRAFOIL •• 
88 PACKING SET, STD SQUARE, 1.12• STEM •• 
93 PKG SPR, 1.12• STEM, 2.00 L•••••••••• 
94 PKG SPR, 1.12• STEM, l.OO 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 SOLT, 318••1&, 2.00 L••••••••••• 
108 BONNET FLANGE STUD, 1-1,s•-s, 4.88 L. 
109 PACKING BOX SOLT, CARRIAGE, 112••13 •• 
114 BONNET FLANGE NUT, l•l/8••8, H 0••••• 
117 PACKING SOX NUT, 112••13.•••••••••••• 
118 YOKE LOCKNUT, 318••1& •••••••••••••••• 
12& PLATE, FLO~ ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.47-2 

1 ••• 001199.00l.041 
2 ••• 001200.01s.041 
4 ••• 001203.029.002 
l ••• 004&82.150.000 ** 
1 ••• 00121a.15o.ooo 
l ••• 001249.029.041 
1 ••• 001s10.1so.ooo ** 
1 ••• 001242.832.000 ** 
l ••• 001240.832.000 ** 
1 ••• 00121&.018.041 
2 ••• 001790.150.000 
l ••• 001788.150.000 
2 ••• 007&01.842.000 ** 
l ••• 007844.150.000 
2 ••• 007&01.842.000 ** 
l ••• 007844.150.000 
l ••• 024244.929.000 ** 
1 ••• 020905.150.000 
l ••• 0052&4.150.000 
1 ••• 007314.150.000 
1 ••• 020904.150.000 
2 ••• 001s1&.012.002 
2 ••• 0018&0.010.002 
4 ••• 001570.012.002 
2 ••• 005207.009.002 
4 ••• 001571.014.002 
2 ••• 001730.013.002 
2 ••• 003834.013.002 
1 ••• 002442.153.000 

444.7b 
6.43 
0.1:s 

10.41 

10.41 

T B A 

-· 

• 
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REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19087•001 

50 SQ. INCH CYLINDER ACTUATOR 
2.02• SPUD 2.• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

------~--·-------------------------------------------------------·---------201 YOKE, 50 SQ. INCH, 2.02• SPUD•••••••• 
202 CYLINDER, 50 SQ. INCH, STANDARD•••••• 
210 ADJUSTING SCREW, 50 SQ. INCH, 2• STHO 
211 ACTUATOR STEM, SO SQ. INCH, 2.62• SPU 
213 STROKE PLATE, 2• STROKE.~•••••••••••• 
225 PISTON, 50 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 50 SQ. INCH••••••••••• 
228 SPACER, 50 SQ. INCH•••••••••••••••••• 
229 SPRING, 50 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 50 SQ. INCH•••••••••••• 
236 SPACER, TAKE•OFF ARM, 50 SQ. INCH•••• 
237 RANGE SPRIN&, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, 3• STROKE ••••• 
240 TAKE•OFF ARM, POTENTIOMETER•••••••••• 
247 BELLOWS, STEM, 50 SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 50 SQ. INCH. 
249 CLAMP, STEM, ~AILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
256 RETAINING RING, 50 SU. INCH, CYLINDER 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•RING •••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONER, 74G•••••••••••••••••••••• 
290 BRACKET, POSITIONEH, 50 SY. INCH••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTENTIOMETEH, 50 SU. INCH •• 
300 AIR FILTER, SPEEOAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
303 SOLENOIO, HT8320Al73, 115 VAC•••••••• 
309 AIRSET, 0•120 PSI, 114" NPT•••••••••• 
310 TRANSOUCER, ROBERTSHAW #443-Bt ••••••• 
311 LY O Ir 1000 HR•OC•••••••••••••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/BN•l6•••••••••• 
348 ACTUATOij STEM LOCKNUT, 7/8••9•••••••• 
400 PLATE, VALTEK, 50 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SC~Ew, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING ~RACKET BOLT, 5/1b"•l8, 0.75 
404 POSillONER BOLT, 5/1b••t8, 0.75 L •••• 
405 POSITIONER NUT, 5/lb"•18 ••••••••••••• 
409 TU8E FITTING, 1/4", STRAIGHT••••••••• 

* AS REQUl~ED 
•• RECOMMENUEO SPARE PART 

4.1.47.J 

l ••• 0176&8.300.040 
1 ••• 01&089.009.ooe 
1 ••• OOll90.029.002 
l ••• 001191.159.000 
l ••• 0012~3.603.000 
l ••• 001174.601.003 
l ••• 007727.029.040 
l ••• 001177.029.040 
l ••• 001235.00b.040 
1 ••• 001281.029.002 
l ••• 001282.029.002 
l ••• 007436.999.000 
1 ••• 00&828.&52.000 
l ••• 009897.029.000 
l ••• 015507.&52.000 ** 
1 ••• 001435.&ss.ooo ** 
l ••• 019982.029.040 
l ••• 002223.153.000 
1 ••• 002438.153.ooo 
2 ••• 017677.431.000 
l ••• Olbb88.029.0l4 
1 ••• 001102.050.000 ** 
l ••• 001183.650.000 ** 
l ••• 001184.b~O.OOO ** 
1 ••• 0011e1.05o.ooo ** 
1 ••• OOb744.999.000 
1 ••• 001221.029.040 
l ••• 009511.029.040 
l ••• 019923.029.040 
l ••• 001438.999.000 
l ••• 002425.029.002 
1 ••• 00933&.999.000 
l ••• 003090.999.000 
1 ••• 029535.999.000 
l ••• 022708.999.000 
1 ••• 001294.999.000 
1 ••• 0038j4.0t3.002 
l ••• 001192.0t3.002 
2 ••• 001236.&75.ooo 
2 ••• 00111s.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 001157.011.002 
* ••• 001s12.002.002 

4.93 
• ~ 3 

4 • 00 
.31 
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VALTEK PARTS LIST REVISION NO. 
SEP 2b, 1980, SLSGAIL 

TAG NO. 

50 SQ. INCH CYLINDER ACTUATOR 
2.&2• SPUO 2.• STROKE 
AIR•TO•CLOSE • 

ITEM DESCRIPTION 
UNIT 
QfY. PART NO. 

UNIT 
PRlCt 

--------------------------------------------------------------------------~ 410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 
411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VO T••••••••• 
4l6 COVER, L VO T, 4• STROKE•••••••••••• 
427 BRACKET, POTENTIOMETER, L VO T•••••• 
428 BOLT, 1/4••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, TRANSDUCER••••••••••• 

* 
** 

AS REQUIRED 
RECOMMENDED SPARE PART 

~1A74 

* ••• 001244.402.002 
* ••• 001245.46&.002 
l ••• 008567.679.ooo 
l ••• 019542.029.040 
l ••• 019549.029.040 
l ••• 019550.029.040 
2 ••• 019546.010.002 
l ••• 00&692.999.000 
2 ••• 0196&5.402.000 
4 ••• 004698.010.002 
l ••• 0263&8.159.000 

• 
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PREPARED BY ~ 

J • K. CHENG " 1.. ~, 
FSCM NO. 02602 

NUMBER 

SP42-069 
TYPE APPROVALS 

Rockwell International Corporation · EQUIPMENT ..-~--------• Rocketdyne Division DATE 
Canoga Park. California 8-18-80 -----------1 SUPERSEDES SPEC. DATED: 

SPECIFICATION 5-5-80 

REV. ~TR. I PAGE I of 6 

TITLE 

AUXILIARY FLUID PRESSURE CONTROL VALVE 

FORM R 131-+M REV. 2·71 

The intent of this specification fs to 
identify mandatory requirements for one 
or more elements of a 10 HWe Solar Pilot 
Plant. This specification supersedes 
prior specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering . 

( (/> - INDICATES CHANGE) 
4.1.47-5 



NUMBER 

TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE 
AMBIENT TEMPERATURE: 

SP42-069 

TRIM FLOW CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKING & GASKET MATERIAL: 

ACCESSORIES: 

FORM R 131~t-11 REV. 2•71 

Rockwell International Corporation 
Rocketdyne Division · 

Canoga Park, C.hlornoa 

FSCM NO. 02802 

REVISION LETTER 

B 
PAGE 2 

TFAPCV (COMPONENT SHALL BE TAG IDENTIFIED) 

MODULATING VALVE 

GLOBE, IN-LINE 

4' INCH RF .FLANGE 

COMPATIBLE WITH LINE FLUID AND CONNECTIONS 

150 LB CLASS 

OIL (CALORIA HT43,DENSITY = 40.3 LB/CU FT@ 600F) 

11,5 PSIG @ 600°F 
16° TO 113°F 
EQUAL PERCENTAGE 

Cv = 114 ± 10% 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACITY 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

OPEN (ELECTRICAL FAILURE) 
OPEN (PNEUMATIC FAILURE) 

125 :!' 25 PSIG 

COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

THE FOLLOWING ACCESSORIES SHALL BE 'VALVE MOUNTED AND 
PLUMBED ACCORDING TO FIGURE 1 ON PAGE 5: 

4.1.47-6 
• 



• rUMBER 

SP42-069 

ACCESSORIES: (CONT'D) 

• 

• FORM R IIHMI REV. 2·11 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. California 

FSCM N0.02902 

I REVISION LETTER I 
t----.--r-

1
-r--""T"""---,--~--.----1 PAGE J 

A I fl . -

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ! 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 

ELECTRJCAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 
THREADED CONDUIT CONNECTION 

• LVOT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION,! 10 voe OUTPUT SIGNAL • 

LINEARITY TO BE ± 2PERCENT OR BETTER THROUGH
OUT VALVE LIFT. 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSI'G 
PRESSURE GAUGES (3 REQD}: INSTRUMENT SIGNAL,UPPER & 

LOWER CYLINDER PRESSURE 

• REGULATOR 
' 

TYPE: AIRSET NITH OUTLET PRESSURE GAUGE 
INLET PRESSURE: 125 :!' 25 PSIG 
OUTLET PRESSURE: 20 PSIG ± 2 PSI 

• fILTER 

ALL INSTRU"1ENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSQLUTE OR BETTER WITH REPLACEABLE ELEMENT • 

4.1.47-7 



NUMBER 

SP42-069 

ACCESSORIES: (CONT'D) 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calilorn,a 

FSCMN0.02902 

REVISION LETTER 
i---,,A__...--.-...------r--...---.-----.---t PAGE 

• SOLENOID VALVE 

4 

3-WAY, 120 VAC 60 HZ FOR OVERRIDE OF THE POSITIONER 
TO OPEN THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED. 

MAXIMUM ENVELOPE DIMENSIONS: REFER TO FIGURE 2 ON PAGE 6 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

.oRM R 1JUMI REV. 2-71 

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. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• All THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 
AND SHALL BE READILY REMOVABLE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 
DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 3 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL 8E SERVICEABLE WITHOUT REMOVAL 
FROM THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND 
WITH 100 TOO PERCENT OF VALVE OPERATING LIFT 
RESPECTIVELY. 

4.1.47-8 
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I 
I 
I 

I 
I 

I 
I 
I 

I 

1 1 I , •• I ·•··•·••111.1 

--------- ---··-·----.__._...,.---·········1 (?') 0-20 Ma > 
1....:.) CONTROL SIGNAL - -7 

l') 125 PSIG 
(} _ _, lllSTRUMEtH AIR 

SUPPLY 
FILTER REGULATOR 

f'1"1120 voe, >------'..:::} OVERRIDE 

CLOSED PORT 
" 

(q) 24 V DC, POSIT ION'-.._ ____ _ 
l...:.J ItlPUT / LVDT 

I 
I 
I 

r?i ~ 10 VIJC, POSITION <l--------.J 
~ SIGNAL ©Fut° 

I 

ELECTRQ-PtlEUMI\T IC 
TRANSDUCER 

POSIT I ONER 

ACTUATOR 

OPEN PORT 

IIITERFACE IOENTIFICATJOII: THE FOLLOWING INTERFACES ARE TO BE PERMANEllTLY 
IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

0 OVERRlOE 

© POSITJOII 

© SIGNAL 

© FLOW 

L ·•··--· ----------

FIGURE 1 J 
·~-----r-,Jut.11 ,, IJI .f4.1S REV. 2•78 

4.1.47-9 



r LOI-I 

NUMBl'R 

SP42.-ofo~ 

.. 

fOA,._ R Ill .ft••• Hl V. 7 IH 

Rockwell lnlernahonal Corpora:ion 
Rockeldyne Division 

Canoga f'drk, C•hlorn,• 

FSCM NO. 02602 

REVISION LETTER 
1-A--~-....... ----~-----1 PAGE ' 

NOHS: 

0 

./- • rHiURl 2 

4.1.47-10 

MATCH L IrlE 

1. All DIMEtlSION ARE IN INCHES 

2. MAXIMUM DIMENSIOfl FOR ACTUATOR 
-REMOVAL 

• 



• 4.1.48 Steam Dump Desuperheater Cond. Control Valve 

4.1.48.1 Identification 

Tag Number 

TV-1002 
TV-1004 

4.1.48.2 Description 

Manufacturer: 

Part No. 

Spec No. 

Material: 

Weight: 

4.1.48.3 Prescribed Service 

Condensate 

Description 

Condensate control to 
Desuperheater DS-901 (TV-1002) and 
DS-902 (TV-1004) 

Copes-Vulcan Inc., Lake City, Penn. 

CV-600-4D 

D.O.E. Spec 401700-13S 

Body A217 GR WC9 (TV-1002) 
Body A216 GR WCB (TV-1004) 

105 lbs (TV-1002) 
100 lbs (TV-1004) 

• 4.1.48.4 Vendor 

• 

Copes-Vulcan Inc. 

4.1.48.5 Special Cautions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.48.6 Periodic Service 

See Section 4.1.55 {C.V.I. Instruction Manual) 

4.1.48.7 Parts List 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.48.8 Special Tools 

None 

4.1.48.9 Maintenance Instructions 

See Section 4.1.55 (C.V.I. Instruction Manual) 

4.1.48.10 Acceptance Test 

4.1.48-1 
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4. 1 

4. 1. 49 

4. 1. 49. 1 

4.1.49.2 

4. 1. 49. 3 

4. 1. 49. 4 

4.1.49.5 

4. 1. 49. 6 

4.1.49.7 

4. 1. 49. 8 

4. 1. 49. 9 

Modulating Control Valves 

Boiler Panel Water Temperature Control Valve 

I dent if i cation 
Tag Number 

TV-2301 thru 2303 
TV-2401 thru 2403 
TV-2501 thru 2503 
TV-2601 thru 2603 
TV-2701 thru 2703 
TV-2801 thru 2803 

Boiler Panel 
Boiler Panel 
Boiler Panel 
Boiler Panel 
Boiler Panel 
Boi I er Panel 

Description 

Water Temperature 
Water Temperature 
Water Temperature 
Water Temperature 
Water Temperature 
Water Temperature 

Description 

Manufacturer 

Part Numver 

Rockefdvne. 

Valtek, Springville, Utah 

Spec, 1cat1on No. 

Material 

Weight 

Prescribed Service 

water 

Vendor 

1 inch mark two body, mark one actuator 

SP42-002 (following) 

Body: Carbon S tee 1 

95 lb 

Va Itek, Springville, Utah 

Special Cautions 

See mfg. maintenance bullet ins (See paragraph "/.1.31. 11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph i- 1.31.11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bullet ins (See paragraph f.1.31 .11) 

4. 1 .49. 10 Acceptance Tests 

See mfg. maintenance bulletins {See paragraph q.1.31. 11) 

4.1.49-1 

Control Valve 
Control Valve 
Control Valve 
Control Valv!'l 
Cont ro I Valve 
Control Valve 



VALTEK PARTS LIST HEVISION NO. 
SEP 26, 1980, SLSGAIL 

SERIAL NO. V18899•001 TAG NO. -rV-230/ £' 2803 
' 1.• MARK II BODY SUB•ASSEMBLY 

1500# 2.00• SPUD 0.56• STEM DIA. 
INLINE, STD SEAL, FLOW UNDER 

ITEM DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

--------------------------------------------------------------------·------l BODY MK 2 IN•LINE, 1•, 1500#••••••••• 
12 YOKE NALF•RING, 2.25 X 1.75, 0.25 THI 
20 SEAT RING, 1•, CV 0.6 & '•••••••••••• 
30 SEAT kETAINER, 1•, 15001 •• ••••••••••• 
40 BONNET, 1•, 2.oo• SPUD••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, ~PIHAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, t•, 1500#••••••••••••• 
76 HALF•CLAMP, YOKE, 2.00• SPUD••••••••• 
80 GLAND FLANGE, o.s&• STEM, 2.00• SPUD. 
83 GUIDE, 0.56• STEM•••••••••••••••••••• 
87 GUIOE, o.s&• STEM •••••••••••••••••••• 
88 PAC~ING SET, STD SQUANE, o.s&• STEM •• 
93 PKG SPR, o.s&• STEM, 3.oo L •••••••••• 

l ••• 029289.042.041 
2 ••• 001047.029.002 
l ••• 004981.825.000 ** 321.21 
l ••• 003183.150.000 
l ••• 003180.029.041 
1 ••• 02922&.833.0uO ** T 8 A 
1 ••• 003184.832.000 ** T d A 
l ••• 001228.832.000 ** 5.36 
l ••• 004065.018.041 
2 ••• 001133.150.000 
l ••• 008454.150.000 
1 .~.001044.a~s.ooo 
l ••• 001044.433.000 
l ••• 024238.929.000 **TB A 
l ••• 020912.150.000 
2 ••• 007516.012.002 
2 ••• 001110.010.002 

• 

lOS SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 5/1&••18, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 718••9, 4.25 L ••• 
109 PACKING eox dOLT, GLAND FLANGE, 2.00• 
114 BONNET FLANGE NUT, 7/8••9, HD••••••• 
117 PACKING BOX NUT, 318••1& ••••••••••••• 
118 YOKE LOCKNUT, 5/t6••1B ••••••••••••••• 
12& PLATE, FLOW AWRO~, MK 1 & 2•••••••••• 

4 ••• 005076.012.002 _/. 
2 ••• 001119.009.002 
4 ••• 001908.014.002 
2 ••• 001155.013.002 
2 ••• 003833.013.00l 
1 ••• 002442.153.000 

** RECOMMENDED SPAR~ PART 

• 4.1.~2 



• 

• 

• 

REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•001 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE:. 

---------------------------------------------------------------------------201 YOKE, 25 SQ. INCH, 2.00• SPUD•••••••• 
202 CYLINDER, 25 SQ. INCH, STANOAHD •••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 3/4• ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.oo• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 25 SQ. INCH, l•l/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23& SPACER, TAKE•OFF ARM, 25 SQ. INCH•••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, 1•1/2• STRUKE. 
240 TAKE•UFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLOWS, STEM, 25 SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SQ. INCH. 
249 CLAMP, STEM, BAILEY •••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 25 SQ. INCH, CYLINDER 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING ••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RJNG ••••••••••••••••• 
280 POSITIONER, 74SG1•••••••••••••••••••• 
290 8RACKtT, POSITIONER, 25 SQ. INCH••••• 
292 BkACKET, AIR FILTER•••••••••••••••••• 
293 BRACK~T, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 2~ SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIRE 22435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
309 AlRSET, 0•120 PSI, 114• NPT•••••••••• 
310 TkANSDUCEk, ROBERTSHAW #443-Bl••••••• 

('c, 322 L VDT, 500 HR•D~••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3t8••tb•••••••••• 
348 ACTUATOH STEM LOCKNUT, 518•-11 ••••••• 
400 PLATE, vALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 5/1&"•18, o.75 
404 P0SITIONEk BOLT, 5/lb"•1H, 0.75 L •••• 
40~ POSITIONER NUT, 5/l&"-16 ••••••••••••• 
410 TUijl fIJTING, 1/4", ELROW•••••••••••• 

* AS REUUlkEU 
** RECOMMENDED SPARE PART 

4.1.49-3 

l ••• 017&55.300.040 
1 ••• Olb681.&09.008 
1 ••• 00126&.029.002 
1 ••• 001134.159.000 
l ••• 00115&.&03.000 
1 ••• 001004.&0l.003 
l ••• 0038&0.029.040 
l ••• 001009.&04.003 
1 ••• Ol52&4.0b2.040 
l ••• 001214.02~.002 
1 ••• 001215.029.002 
1 ••• 007437.999.000 
1 ••• 0012&1.&~2.ooo 
1 ••• o3ooo4.029.002 
l ••• 015498.&52.000 ** 
1 ••• 001so1.&~5.ooo ** 
1 ••• 019979.029.040 
1 ••• 002223.1~3.000 
l ••• 002438.153.000 
2 ••• 017&&5.431.000 
1 ••• 01&&80.029.014 
1 ••• 001114.&50.000 
1 ••• 001112.&so.ooo 
1 ••• 001114.&50.ooo 
1 ••• 001113.&so.ooo 
1 ••• 018065.999.000 
1 ••• 0011aa.029.o4o 
1 ••• 001844.029.040 
l ••• 009531.029.040 
l ••• 01~965.029.040 
1 ••• 001294.999.000 
1 ••• 001438.999.000 
1 ••• 002425.029.002 
1 ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022b97.999.000 
1 ••• 003834.013.002 
l ••• 001120.013.002 
2 ••• 001229.&75.ooo 
2 ••• 001118.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 0011s1.013.002 
* ••• 001244.402.002 

** 
** 
** 
** 

2.tH 
.21 

2.81 
• 30 



REVISION NO. 

SERIAL NO. Vl8899•001 

VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

25 SQ. INCH CYLINDER ACTUATOR 
2.oo• SPUD .1s• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
UTY. PART NO. 

--------------------------~------------------------------------------------
UNIT 
PRICE 

411 TUBING, l/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
426 COVER, POTENTIOMETER, 4• STROKE•••••• 
427 BRACKET, POTENTIOMETER, L VDT•••••• 
428 BOLT, l/4••20, 0.62 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER ••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.00 L••••••••••••••• 

* AS Rl:.QUIREO 
** RECOMMENOED SPARE PART 

4.1.494 

* ••• 001245.466.002 
l ••• 008567.&79.000 
1 ••• 019542.029.040 
l ••• 019544.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
1 ••• 006692.999.000 
2 ••• 019665.402.000 
4 ••• 004698.010.002 
l ••• 030132.029.002 

• 

~ • 

• 



• 

• 

• 

VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

SERIAL NO. V18899•002 TAG NO. TV- 23o2 f 28o2 

1.• MARK II BODY SUB•ASSEMBLY 
1500# 2.00• SPUD o.s&• STEM DIA. 
INLINE, STD SEAL, FLOW UNDER 

ITEM DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-------------------------------·---------·-----·················-----------1 BODY MK 2 IN•LINE, 1•, 1500#••••••••• 
12 YOKE HALF-RING, 2.2s X l.75, 0.2s THI 
20 SEAT RING, 1•, CV 0.6 & l•••••••••••• 
30 SEAT RETAINER, t•, 1500#••••••••••••• 
40 BONNET, 1•, 2.00• SPuo ••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, t.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, l", 1500#••••••••••••• 
7& HALF•CLAMP, YOKE, 2.00• SPUD••••••••• 
80 GLAND FLANGE, 0.56• STEM, 2.00• SPUD. 
83 GUIDE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SQUARt, o.sb• STEM •• 
93 PKG SPR, o.sb• STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, s11&•-1e, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 7/8••9, 4.25 L ••• 
109 PACKING BOX BOLT, GLAND FLANGf, 2.oo• 
114 BONNET FLANGE NUT, 7/&••9, HD••••••• 
117 PACKING BOX NUT, 3/8••t6••••••••••••• 
118 YOKE LOCKNUT, 5/t&••t8••••••••••••••• 
126 PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.49-6 

l ••• 02~2~9.042.041 
2 ••• 001047.029.002 
t ••• 004981.825.000 ** 321.27 
l ••• 003183.150.000 
1 ••• 003180.029.041 
l ••• 029225.833.000 **TH A 
1 •••003184.832.000 **Tb A 
1 ••• 00122a.8J2.ooo ** s.3& 
1 ••• 0040&5.018.041 
2 ••• 001133.150.000 
l ••• 0064~4.150.000 
l •••001044.825.000 
1 ••• 001044.433.000 
l ••• 02423a.929.000 ** T ~ A 
1 ••• 020912.150.000 
2 ••• 007510.012.002 
2 ••• 00111&.010.002 
4 ••• 005076.012.002 
2 ••• 001119.009.002 
4 ••• 001908.014.002 
2 ••• 0011ss.013.002 
2 ••• 003833.0l3.002 
l ••• 002442.153.000 



VALTEK PARTS LIST NEVISION NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•002 TAG NO. 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------201 YOKE, 25 SQ. INCH, 2.00• SPuo •••••••• 
202 CYLINDER, 25 SQ. INCH, STANDARD•••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 3/4• ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.oo• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 25 SU. INCH, l•l/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
236 SPACER, TAKE•OFF ARM, 25 SQ. INCH•••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, l•l/2• STHUKE. 
240 TAKE•OFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLO~S, STEM, 2~ SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCNEW, 25 SY. INCH. 
249 CLAMP, STEM, ~AILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25b RETAINING RING, 25 SQ. INCH, CYLINDER 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING ••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
l80 POSITIONER, 74SG1 •••••••••••••••••••• 
290 BRACKET, POSITIONER, 25 SQ. INCH••••• 
292 BRACKET, AIR FILTER••••••••••••~••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTENTIOMETE~, 25 SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
309 AIRSET, 0•120 PSI, 114" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
322 L VDT, 500 HR•DC••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8••16•••••••••• 
348 ACTUATOR STEM LOCKNUT, s,s•-11 ••••••• 
400 PLATE, VALTEK, 25 SQ. INCH••••••••••• 
401 SCREw, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 5/16"•18, 0.75 
404 POSITIONER BOLT, 5/lb"•18, 0.75 L •••• 
405 POSITIONE~ NUT, 5/tb••t8.•••••••••••• 
410 TUBE flTTING, 1/4", ELBOW•••••••••••• 

• AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.49-6 

l ••• 017655.300.040 
1 ••• 01&681.609.008 
l ••• 00128&.029.002 
l ••• 001134.159.000 
1 ••• 001156.603.000 
1 ••• 001004.601.003 
l ••• 0038&0.029.040 
l ••• 001009.604.003 
l ••• 015264.062.040 
1 ••• 001214.029.002 
l ••• 00121s.029.002 
I ••• 007437.999.000 
l ••• 007267.&52.000 
1 ••• 030004.029.002 
1 ••• Ol549&.652.000 
1 ••• 001so1.&ss.ooo 
1 ••• 019979.029.040 
l ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 017665.431.000 
1 ••• 01&680.029.014 
1 ••• 001114.650.000 
1 ••• 001112.&so.ooo 
1 ••• 001114.650.000 
1 ••• 001113.&SO.OOO 
l ••• 018085.999.000 
1 ••• 0011aa.029.o4o 
l ••• 001844.029.040 
l ••• 009531.029.040 
1 ••• 019985.029.040 
l ••• 001294.999.000 
l ••• 001438.999.000 
1 ••• 002425.029.002 
l ••• 003090.999.000 
l ••• 029535.999.000 
1 ••• 022697.999.000 
1 ••• 003834.013.002 
1 ••• 001120.011.002 
2 ••• 0012i9.675.000 
2 ••• 00111e.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 001151.013.002 
* ••• 001244.402.002 

** J.91 
** .40 

** 2.61 
** .21 
** 2.81 
** .30 

--• 

-. 

• 



• 

• 

• 

REVISION NO. VALTEK PAijTS LIST 

TAG NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•002 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .1s• STROKE 
AIR•TO•CLOSf 

OESC~IPTION 
UNIT 
QTY. PART NO. 

UNIT 
PtHCt:. 

---------------------------------------------------------------------------411 TUBING, 1/4"••••••••••••••••••••••••• 
412 CLAMP, RANGE S~RING, BELLOWS ••••••••• 
425 BASE, POTENTIOMETE~, L VO'••••••••• 
42& COVER, POTENTIOMETE~, 4• STROKE •••••• 
427 BRACK~T, POTENTIOMETER, L VO T •••••• 
428 BOLT, 1/4"•20, 0.62 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER ••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.00 L••••••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.49-7 

* ••• 001245.4&&.002 
1 ••• 0085&7.&79.ooo 
l ••• 019542.029.040 
1 ••• 019544.0i9.040 
1 ••• 01~s~o.029.o~o 
2 ••• 01954&.010.002 
I ••• 00&692.999.000 
2 ••• Ol96b5.402.000 
4 ••• 004698.010.002 
l ••• 030132.029.002 



VALTEK PARTS LIST REVISION NO. 
SEP 26, 1980, SLS&AIL 

ITEM 

SERIAL NO. V18899•003 TAG NO. ·rv-2303 ( 2eo1 
t.• MARK II BODY SUB•ASSEMBLY 
1500# 2.00• SPUD o.s6• STEM DIA. 
lNLlNE, STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------~-----------1 BODY MK 2 IN•LINE, 1•, 1500#••••••••• 
12 YOKE HALF•RING, 2.25 X 1.75, 0.25 THI 
20 SEAT klNG, 1•, CV 0.6 & 1•••••••••••• 
30 SEAT HETAINER, 1•, 1500#••••••••••••• 
40 BONNET, 1•, 2.00• SPUD ••• ~••••••••••• 
50 PLUG, t•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.50 X 2.12••• 
70 BONNET FLANGE, 1•, 1soo• ••••••••••••• 
76 HALF•CLAMP, YOKE, 2.oo• SPUD••••••••• 
80 GLAND FLANGE, o.s&• STEM, 2.00• SPUD. 
63 GUIOE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SYUARE, 0.56" STEM •• 
93 PKG SPR, o.s&• STEM, 3.oo L •••••••••• 

105 SCREw, URIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, S/1&••18, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 7/8••9, 4.25 L ••• 
109 PACKihG Box BOLT, GLAND FLANGE, 2.00• 
114 BONNET FLANGE NUT, 718••9, HD••••••• 
117 PACKING BOX NUT, 3/8"•1& ••••••••••••• 
118 YOKE LOCKNUT, 5/1&••18 ••••••••••••••• 
126 PLATE, FLO~ ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.49-8 

1 ••• 029289.042.041 
2 ••• 001047.029.002 
1 ••• 004981.825.000 ** 
l ••• 003183.150.000 
1 ••• 003180.029.041 
1 ••• 029227.&33.ouo 
1 ••• 003184.832.000 

** 
** 

l ••• 001228.832.000 ** 
1 ••• 004065.018.041 
2 ••• 001t33.1so.ooo 
l ••• 008454.lSO.OOO 
l ••• 001044.825.000 

321.27 

T 8 A 
T Ii A 

5.3& 

l ••• 001044.433.000 
1 ••• 024238.929.000 
1 ••• 020912.150.000 
2 ••• 00751&.012.002 

** T tj A 

2 ••• 00111&.010.002 
4 ••• ooso1&.012.002 
2 ••• 001119.009.002 
4 ••• 001908.014.002 
2 ••• 001155.013.002 
2 ••• 003833.013.002 
l ••• 002442.153.000 

--• 

• 

____ / 

• 



• 

• 

• 

REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2o, 1960, SLSGAIL 

ITEM 

SERIAL NO. V18899•003 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

-----------------------·-------------------------------------------------·-201 YOKE, 25 SQ. INCH, 2.oo• SPUD•••••••• 
202 CYLINDER, 25 SQ. INCH, STANOARO•••••• 
210 ADJUSTING SCREW, 25 SY. INCH, 3/4• ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.oo• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 25 SQ• INCH, l•t/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23& SPACER, TAKE•Off ARM, 25 SQ. INCH•••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, 1•1/2• STROKE. 
240 TAKE•oFF ARM, POTENTIOMETER, 25 sa. I 
247 BELLONS, STEM, 25 SQ• INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SY. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
l53 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RINb, 25 SQ• INCH, CYLINDER 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•RING •••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONER, 74SG1•••••••••••••••••••• 
290 BRACKET, POSITIONER, 25 SY. INCH•~••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
2q7 BRACKET, POTENTIOMETER, 25 SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
309 AIRSET, 0•120 PSI, 114• NPT•••••••••• 
310 lHANSOUCER, ROBERTSHAW #443•B1••••••• 
322 L VDT, 500 HR-oc ••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8••1&.••••••••• 
348 ACTUAlO~ STEM LOCKNUT, s,a•-11 ••••••• 
400 PLATE, VALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKEr BOLT, 5/t6••18, o.75 
404 POSITIONER BOLT, 5/1&"•18, 0.75 L •••• 
405 POSITIONER NUT, 5/1o••t8 ••••••••••••• 
410 TUBE FITTING, 1/4", ELBOW•••••••••••• 

* AS RE.QUIRED 
** RECOMMfNOfO SPARE PART 

4.1.49-9 

1 ••• 017655.300.040 
1 ••• 01&&81.&09.008 
l ••• 0012e&.029.002 
l ••• 001134.159.000 
l ••• 00115&.&03.000 
l ••• OOl004.oOl.003 
1 ••• 0038&0.029.040 
l ••• 001009.&04.003 
1 ••• 0152&4.062.040 
1 ••• 001214.029.002 
l ••• 001215.029.002 
l ••• 007437.999.000 
1 ••• 0072&7.&52.0~0 
l ••• 030004.029.002 
1 ••• 015498.6S2.000 •• 
1 ••• 001so1.&ss.ooo ** 
1 ••• 019979.029.040 
1 ••• 002223.153.000 
l ••• 002438.153.000 
2 ••• 017&&5.431.000 
1 ••• 016&80.029.014 
1 ••• 001114.650.000 ** 
1 ••• 001112.&so.ooo ** 
l ••• 001114.650.000 ** 
l ••• 001113.650.000 ** 
1 ••• 018085.999.000 
1 ••• 0011s8.029.040 
1 ••• 001844.029.040 
1 ••• 009531.029.040 
1 ••• 019985.029.040 
1 ••• 001294.999.000 
1 ••• 001438.999.000 
1 ••• 002425.029.002 
1 ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022697.999.000 
l ••• 003834.013.002 
1 ••• 001120.013.002 
2 ••• 001229.&75.000 
2 ••• 00111e.012.002 
4 ••• 001s1&.012.002 
2 ••• 001290.010.002 
2 ••• 0012qo.010.002 
2 ••• 001157.013.002 
* ••• 001244.402.002 

2.81 
.cl 

2.1u 
.30 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•003 

25 SQ. INCH CYLINDER ACTUATOR 2.oo• SPUD .75• ST~OKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE. 

-------------------------------------------------------------------------·-411 TUBING, 114•••••••••••••••••••••••••• 4li CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 42& COVER, POTENTIOMETEH, 4• STROKE•••••• 427 BRACKET, POTENTIOMETER, L VDT •••••• 
428 BOLl, 114••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 433 ARM, ADJUSTING, 4.00 L••••••••••••••• 

* AS REQUIRED ** RECO~MENOEO SPARE PART 

4.1.49-10 

* ••• 001245.4&&.ou2 
l ••• 0085&7.679.000 
l ••• 019542.029.040 
1 ••• 019544.029.040 
l ••• 019550.029.040 
i ••• Ol954be010.002 
1 ••• 006692.999.000 
2 ••• 019&&5.402.000 
4 ••• 004&98.010.002 
l ••• 030132.029.002 

-• 

• 



• 

• 

• 

VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

SERIAL NO. Vt8899•004 TAG NO. TV'-2~0I t 27o3 
1.• MARK II BODY SU8•A8SEM8LY 
1500# 2.00• SPUD 0.56• STEM DIA. 
INLINE, STD SEAL, FLOW UNDER 

ITEM DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-------------------~-------------------------------------------------·-----l BODY MK 2 IN-LINE, 1•, 1soo•········· 
12 YOKE HALF-RING, 2.2s X 1.15, o.25 THI 
20 SEAT RING, 1•, CV 0.& & 1•••••••••••• 
30 SEAT RETAINER, 1•, 1500#••••••••••••• 
40 BONNET, t•, 2.oo• SPUD••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 1.ee X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.50 X 2.12 ••• 
70 BONNET FLANGE, 1•, 1soo, ••••••••••••• 
1b HALF•CLAMP, YOKE, 2.00• SPUD••••••••• 
80 GLAND FLANGE, o.56• STEM, 2.oo• SPUD. 
83 GUIDE, o.s6• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SYUAHE, o.s6• 8TEM •• 
93 PKG SPR, o.56· STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE MOLT, 5/16••18, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 718••9, 4.25 L ••• 
109 PACKING BOX BOLT, GLAND FLANGE, 2.00• 
114 8UNNET FLANGE NUT, 7/8••9, HO••••••• 
117 PACKING BOX NUT, 3/8••16 •• ••••••••••• 
118 YOKE LOCKNUT, 5/1&••18 ••••••••••••••• 
126 PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.49-11 

1 ••• 029289.042.041 
2 ••• 001047.0c9.002 
1 ••• 004981.825.000 ** 321.27 
1 ••• 003183.150.000 
1 ••• 003180.029.041 
l ••• 029228.833.000 •• T ij A 
l ••• 003184.832.000 ** T d A 
1 ••• 001228.832.000 ** 5.3& 
1 ••• 004065.018.041 
2 ••• 001133.150.000 
l ••• 008454.150.000 
1 ••• 001044.825.000 
l ••• 001044.433.000 
l ••• 024238.929.000 ** T 6 A 
1 ••• 020912.tso.ooo 
2 ••• 001s1&.012.002 
2 ••• 00111&.010.002 
4 ••• ooso1&.012.002 
2 ••• 001119.ooq.002 
4 ••• 00190&.014.002 
2 ••• 0011ss.01J.002 
2 ••• 003833.013.002 
1 ••• 002442.153.ooo 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAlL 

ITEM 

SERIAL NO. Vl8899•004 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .15• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE. 

---------------------------------------------------------------------------201 YOKE, 25 SQ. INCH, 2.00• SPUD•••••••• 
202 CYLINDER, 25 SQ. INCH, STANDARD•••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 3/4• ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.oo• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 227 SPRING BUTTON, 25 SQ. INCH, 1•1/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23~ SPACER, TAKE•OFF ARM, 25 SU. INCH •••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, 1•1/2• STROKE. 
240 TAKE•OFF ARM, POTENTIOMtTER, 25 SQ. I 
247 BELLOWS, STEM, 25 SU. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SU. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATf••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
2~& RETAINING RING, 25 SQ. INCH, CYLINDER 
271 PISTON O•RJNG •••••••••••••••••••••••• 
272 PISTON STEM O•AING••••••••••••••••••• 
27q YOKl O•RING •••••••••••••••••••••••••• 
275 ACTUATOij STEM O•RING••••••••••••••••• 
280 POSITIONER, 74SG1•••••••••••••••••••• 
290 8RACKlT, POSITIONER, 25 SU. INCH••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 8~ACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 25 SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTEH, SPEEDAlkE 2Z435•••••••••• 
301 U•80LT, AIH FILTER••••••••••••••••••• 
309 AIASET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443-81 ••••••• 
322 L VDT, 500 HR•DC••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8"•16•••••••••• 
348 ACTUATOR STEM LOCKNUT, 5/8"•11 ••••••• 
400 PLATE, VALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING SRACKET BOLT, 5/16"•18, 0.75 
404 POSITIONER BOLT, 5/1&"•18, 0.75 L•••• 
405 POSITIONEH NUT, 5/1b"•l6 ••••••••••••• 
410 TUBE FITTING, l/4", ELBOW•••••••••••• 

* AS AE.QUIHEO 
** WECOMMENOED SPARE PART 

4.1.49-12 

1 ••• 017655.300.040 
l ••• 016681.609.008 
1 ••• 00128&.029.002 
1 ••• 001134.15~.ooo 
1 ••• 00115&.603.000 
1 ••• 001004.&0l.003 
l ••• 003860.029.040 
t ••• 001009.604.003 
l ••• 015264.062.040 
l ••• 001214.029.002 
1 •• ,00121s.029.002 
1 ••• 007437.999.000 
l ••• 0072&7.652.000 
1 ••• 030004.029.002 
l ••• 015498.652.000 ** 
1 ••• 001501.655.000 ** 
l ••• 019979.029.040 
1 ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 0176&5.431.000 
l ••• 01&680.029.014 
1 ••• 001114.650.000 ** 
1 ••• 001112.&so.ooo ** 
1 ••• 001114.650.000 ** 
l ••• 001113.650.000 ** 
1 ••• 018085.999.000 
1 ••• 0011aa.029.o4o 
1 ••• 001844.029.040 
l ••• 009531.029.040 
1 ••• 019985.029.040 
l ••• 001294.9~9.000 
l ••• 001438.999.000 
l ••• 002425.029.002 
l •••003090.999.000 
l ••• 029535.999.000 
1 ••• 022697.999.000 
1 ••• 003834.013.002 
1 ••• 001120.013.002 
2 ••• 001229.675.000 
2 ••• 00111a.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 001157.013.002 
* ••• 001244.402.002 

2.81 
.21 ~.,:11 
.30 

--• 

~. 

• 



• 

• 

• 

REVISION NO• VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18899•004 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUO .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRIC~ ---------------------------·-----------------------------------------------q11 TU~IN~, 114•••••••••••••••••••••••••• 412 CLAMP, RANGE SPHING, 8ELLOWS••••••••• 

425 BASE, POTENTIOMETER, L VDT••••••••• 426 COVER, POTENTIOMETER, 4• STROKE•••••• 427 BRACKET, POTENTIOMETER, L VO T •••••• 
428 BOLT, 114••20, 0.62 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 431 MOUNTING CLIP, POTENTlOM~TER •• ••••••• 432 SCREW, ROUND HEAD, *4•40••••••••••••• 433 ARM, ADJUSTING, 4.oo L ••••••••••••••• 

* AS RE.QUIRED ** RECOMMENDED SPARE PART 

4.1.49-13 

* ••• 001245.4bb.002 
l ••• 008567.679.000 
l ••• 019542.029.040 
1 ••• 019544.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 006692.999.000 
2 ••• 019665.402.000 
4 ••• 004698.010.002 
l ••• 030152.029.002 



VALTEK PARTS LIST REVISION NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18899•005 TAG NO. ·rv- 2'-/02. f 2702. 
1.• MARK II BODY SUB•ASSEMBLY 
1500# 2.00• SPUD o.s&• ST~M OIA. 
lNLINE, STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

-------------------------------------------------·······-------------------1 BODY MK 2 IN•LINE, 1•, 1500#••••••••• 
12 YOKE HALF•NING, 2.25 X 1.75, 0.25 THI 
20 SEAT RlNG, 1•, CV t.5•••••••••••••••• 
30 SEAT RETAINER, 1•, 1500#••••••••••••• 
40 BONNET, t•, 2.oo• SPUD••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, 1•, 1500#••••••••••••• 
7b HALF•CLAMP, YOKE, 2.oo• SPUD••••••••• 
80 GLAND FLANGE, o.5&• STEM, 2.00• s~uo. 
83 GUIDE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SQUARE, o.s&• STEM •• 
93 PKG SPR, o.s&• STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 5/1&"•18, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 7/8"•9, 4.25 L ••• 
109 PACKING BOX ROLT, GLAND FLANGE, 2.00• 
114 BONNET FLANGE NUT, 718••9, H 0••••••• 
117 PACKING BOX NUT, 3/8"•1&••••••••••••• 
118 YOKE LOCKNUT, 5/l&••t8••••••••••••••• 
12& PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.49·14 

l ••• 029289.042.041 
2 ••• 001047.029.002 
t ••• 0040&4.825.000 ** 
1 ••• 003183.150.000 
1 ••• 003180.029.041 
1 ••• 029287.813.000 ** 
l ••• 003184.832.000 ** 
l ••• 001i2a.832.000 ** 
l ••• 0040b5.018.041 
2 ••• 001133.150.000 
l ••• 008454.150.000 
1 ••• 001044.825.000 

T ~ A 
T 8 A 

~.]& 

l ••• 001044.433.000 
l ••• 024238.929.000 
1 ••• 020,12.1so.ooo 
2 ••• 001s10.012.002 

** T 8 A 

2 ••• 001110.010.002 
O ••• 005076.012.002 
2 ••• 001119.009.002 
4 ••• 001908.014.002 
l ••• 001155.013.002 
2 ••• 003833.013.002 
1 ••• 002442.153.000 

• 

~. 

• 



• 

• 

• 

REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18899•005 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------201 YOKE, 25 sa. INCH, 2.00• SPUD •••••••• 
l02 CYLINDER, 25 SQ. INCH, STANOAHO•••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 314w ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.00• SPU 
213 STROKE PLATE, 3/4• STROKE~••••••••••• 
225 PISTON, 25 SY. INCH•••••••••••••••••• 217 SPRING BUTTON, 25 SU. INCH, l•l/2" ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRIN,, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23b SPACER, TAKE•OFF ARM, 25 SQ. INCH •••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, l•l/2• STROKE. 
240 TAKE•OFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLOWS, STEM, 25 SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SQ. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RINb, 25 SY. INCH, CYLINDER 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING ••••••••••••••••••• 
274 YOKE O•RING •••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONER, 74SG1.••••••••••••••••••• 
290 BRACKET, POSITIONER, 25 SQ. INCH••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 SRACKfT, TRANSOUCER•••••••••••••••••• 
297 BHACKET, POTE~TIOMETER, 25 SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIRE 22435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
309 AIRSET, 0•120 PSI, 1/4• NPT•••••••••• 
310 TRANSDUCER, ROSfRTSHAW #443•81••••••• 
322 L VDT, 500 HR•DC••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8N•l& •••••••••• 
348 ACTUATO~ STEM LOCKNUT, 5/e•-11 ••••••• 
400 PLATE, VALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCwEw, DRIVE, #4 ••••••••••••••••••••• 
403 MOUNTING BRACKET BULT, 5/1&••18, o.75 
404 POSITIONEH BOLT, 5/1&~•18, 0.75 L •••• 
405 POSITIONER NUr, s11&•-1e ••••••••••••• 
410 TUBE FITTING, 1/4", ELBOW•••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4. 1.49-15 

l ••• 017655.300.040 
l ••• 01&&81.&09.008 
l ••• 0012&&.029.002 
l ••• 001134.159.000 
l ••• 00115&.&03.000 
l ••• 001004.&0t.003 
1 ••• 0038&0.029.040 
1 ••• 001009.&04.003 
l ••• 015264.0&2.040 
l ••• 001214.029.002 
l ••• 001215.029.002 
l ••• 007437.999.000 
1 ••• 0072&7.b52.000 
1 ••• 030004.029.002 
l ••• 015498.&52.000 ** 
1 ••• 001so1.&ss.ooo ** 
l ••• 019979.029.040 
l ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 017665.431.000 
1 ••• 01&&80.029.014 
l ••• 001114.650.000 ** 
1 ••• 001112.&50.ooo ** 
l ••• 001114.&50.000 ** 
1 ••• 001113.650.000 ** 
l ••• 018085.999.000 
l ••• OOll88.029.040 
1 ••• 001844.029.040 
l ••• 009531.029.040 
1 ••• 019985.029.040 
l ••• 001294.999.000 
l ••• 001438.999.000 
l •••002425.029.002 
1 ••• 003090.999.000 
l ••• 029535.9~9.000 
l ••• 022&97.999.000 
1 ••• 003834.013.002 
l ••• 001120.013.002 
2 ••• 001229.675.000 
2 ••• 00111e.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 001157.013.002 
* ••• 001244.402.002 

2.81 
.21 

2.81 
.30 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2&, 1960, SLSGAIL 

ITEM 

SERIAL NO. V18899•005 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUO .75• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

--------------------------------···-······---------------------------------411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
42& COVER, POTENTIOMETER, 4• STROKE•••••• 
427 BRACKET, POTENTIOMElER, L VO T •••••• 
428 BOLT, 1/4"•20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.oo L ••••••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.49-16 

* ••• 001245.4&&.002 
l ••• 0085&7.&79.000 
1 ••• 019542.029.040 
1 ••• 019544.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 00&&92.999.000 
2 ••• 019&&5.402.000 
4 ••• 004&98.010.002 
1 ••• 030132.029.002 

--• 

• 



• 

• 

• 

VALTEK PARTS LIST REVISION NO. 
StP 26, 1q8o, SLSGAIL 

SERIAL NU. Vl8899•00& TAG NO. TIJ-2'/o3 2503 260/ 270/ 
I I I 

ITEM 

1.• MARK II BOOY SUB•ASSEMBLY 
1500# 2.00• SPUD o.s6· STEM DIA. 
INLINE, STD SEAL, FLO~ UNDER 

UNIT 
DESCRIPTION QTY. PAI-IT NO. 

UNJT 
~IHCt 

·--------------------------------------------------------------------------l BODY MK 2 IN-LINE, 1•, 15001••••••••• 
12 YOKt HALF•RING, 2.25 X 1.75, 0.25 THl 
20 SEAT RING, 1•, CV 1.5•••••••••••••••• 
30 SEAT RETAINER, t•, 15001••••••••••••• 
40 BONNET, l", 2.00" SPUD••••••••••••••• 
50 PLUG, 1•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPINAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPIRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, 1•, 1500#••••••••••••• 
76 HALf-~LAMP, YOKE, z.oo• SPUD••••••••• 
80 GLAND FLANGE, o.56" STEM, 2.oo• SPUD. 
83 GUIDE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD SUUARE, o.s&• STEM •• 
93 PKG SPR, o.56· STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE SOLT, s11&•-18, 1.50 L •••••••••• 
108 SONNET FLANGE STUD, 7/8"•9, 4.25 L ••• 
lOq PAC~ING BOX BOLT, GLAND FLANGE, 2.oo• 
114 SONNET FLANGE NUT, 7/8"•9, HO••••••• 
117 PACKING eox NUT, 3/8••1& ••••••••••••• 
118 YOKE LOCKNUT, 5/16"•18 ••••••••••••••• 
126 PLATE, FLOW A~ROW, MK l & 2•••••••••• 

** RECOMMENDED SPAWE PART 

4.1.49-17 

1 ••• 0292ij9.042.041 
2 ••• 001047.029.002 
1 ••• oo40&4.825.ooo ** 
1 ••• 003183.150.000 
1 ••• 0031so.02q.041 
1 ••• 029266.8j3.000 ** 
1 ••• 00~164.832.000 ** 
l ••• 001228.832.000 ** 
l ••• 0040&5.0t8.041 
2 ••• 001133.150.000 
1 ••• 00~454.1~0.ouo 
1 ••• 001044.825.ooo 

321.27 

T 8 A 
T d A 

5.36 

1 ••• 001044.433.000 
l ••• 02423ij.929.000 
1 ••• 020912.tso.ooo 
2 ••• 007516.012.002 

**TB A 

2 ••• 00111&.010.002 
4 ••• 00507&.012.002 
2 ••• 001119.009.002 
4 ••• 001906.014.002 
2 ••• 0011ss.013.002 
2 ••• 003833.013.002 
1 ••• 002442.153.000 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18899•006 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUD .JS• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICt:. 

----~----------------------------------------------------·-----------------201 YOKE, 2S SQ. INCH, 2.00• SPUD•••••••• 
202 CYLINDER, 25 SQ. INCH, STANDARD•••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 3/4• ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.00• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 227 SPRING BUTTON, 2S SQ. INCH, 1•1/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 235 TAKE-OFF ARM, 25 SQ. INCH•••••••••••• 
236 SPACER, TAKE•OFF ARM, 25 SQ. INCH•••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 239 BELLOWS, RANGE SPRING, l•l/2• STROKE. 
240 TAKE•OFF ARM, POTENTIOMETER, 25 SQ. I 
247 BELLOWS, STEM, 25 SQ. INCH••••••••••• 248 GAS~ET, ADJUSTING SCREW, 25 SQ. INCH. 
249 CLAMP, STEM, SAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 256 RETAINING RING, 25 SQ. INCH, CYLINDER 
271 PISTON O•RlNG•••••••••••••••••••••••• 
272 PISTO~ STEM O•RING••••••••••••••••••• 
274 YOKE O•RING.••••••••••••••••••••••••• 275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSITIONEk, 74SG1•••••••••••••••••••• 290 BkACKET, POSITIONER, 25 SQ. INCH••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 BRACK~T, TRANSDUCER•••••••••••••••••• 297 8kACKET, POTENTIOMETER, 25 SU. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIHE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 309 AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
322 L VDT, soo HR-oc ••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 318••16 •••••••••• 
348 ACTUATOR STEM LOCKNUT, 5/8"•11••••••• 
400 PLATE, VALTEK, lS SQ. INCH••••••••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 403 MOUNTlNG ~RACKET BOLT, 5/16••18, o.75 
404 POSITIONER ~OLT, 5/1&••18, 0.75 L •••• 
405 POSITIONfij NUT, 5/tb••t6••••••••••••• 
410 TUBE FITTING, 1/4•, ELBOW•••••••••••• 

* AS RECWI REO 
** RECOMMENDED SPARE PART 

4.1.49-18 

l ••• ot7b55.300.040 
l ••• Ol&o81.609.0o8 
1 ••• 001286.029.002 
1 ••• 001134.159.000 
l ••• 001156.603.000 
1 ••• 001004.601.003 
1 ••• 003860.029.040 
1 ••• 001009.604.003 
1 ••• 015264.062.040 
1 ••• 001214.029.002 
l ••• 001215.029.002 
1 ••• 007437.9q9.000 
1 ••• 0012&1.&~2.ooo 
1 ••• 030004.029.002 
l ••• 015498.652.000 ** 
1 ••• 001so1.&ss.ooo ** 
l ••• 019979.029.040 
1 ••• 002223.153.ooo 
l ••• 002438.153.000 
2 ••• 017665.431.000 
1 ••• 016680.029.014 
1 ••• 001114.&so.ooo ** 
1 ••• 001112.&so.ooo •• 
l ••• 001114.650.000 ** 
1 ••• 001113.&50.0uO ** 
l ••• 018085.9~9.000 
l ••• 001188.029.040 
1 ••• 001844.029.040 
l ••• 009531.029.040 
l ••• 019985.029.040 
l ••• 001294.999.000 
1 ••• 001438.999.000 
1 ••• 002425.029.002 
1 ••• 003090.999.000 
I ••• 029535.999.000 
l ••• 022697.999.000 
1 ••• 003834.013.002 
l ••• 001120.013.002 
2 ••• 001229.675.000 
2 ••• 00111e.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 0011s1.01J.002 
* ••• 001244.402.002 

• 

• 



• 

• 

• 

REVISION NO. VALTEK PAHTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•00& 

25 SQ. INCH CYLINDER ACTUATOR 
2.00" SPUD .75" STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
IJTY. PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------411 TUBING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
42& COVER, POTENTIOMETER, 4n STROKE •••••• 
427 BRACK~T, POTENTIOMETER, l VO T •••••• 
428 BOLT, 114••20, 0.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, PUTENTlOMETEM••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.oo L ••••••••••••••• 

* AS REQUIRED 
** RECOMMEN~ED SPARE PART 

4.1.49-19 

* ••• 001245.4&&.002 
l ••• 0085&7.&79.000 
1 ••• 019542.029.040 
1 ••• 01~544.029.040 
1 ••• 01,sso.02,.040 
2 ••• 01954&.010.002 
1 ••• 00&&92.,,,.000 
2 ••• 019&&5.402.000 
4 ••• 004~98.010.002 
l ••• 030132.029.002 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

SERIAL NO. V18899•007 TAG NO. TV-25oJ, 2so2., 2602, 26o3 

ITEM 

1.• MARK IJ BODY SUB•ASSEMBLY 
1500# 2.00• SPUD 0.5&• srEM OlA. 
INLINE, STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

IJNIT 
PRICE 

------------------------·········-········----------------------------·----1 HODY MK 2 IN•LINt, 1•, 1500#••••••••• 
12 YOKE HALF•RING, 2.25 X 1.1s, 0.2s THI 
20 SEAT RING, 1•, CV 1.5•••••••••••••••• 
30 SEAT RETAINER, 1", 1500#••••••••••••• 
40 BONNET, 1•, 2.00• SPUD••••••••••••••• 
50 PLUG, t•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPIRAL, 1.88 X 1.so ••••• 
58 BONNET GASKET, SPJRAL, 2.so X 2.12 ••• 
70 BONNET FLANGE, 1•, 1500#••••••••••••• 
7& HALF•CLAMP, YOKE, 2.00" SPUD••••••••• 
80 GLAND FLANGE, 0.5&" STEM, 2.oo• SPUD. 
83 GUIDE, o.s&• STEM •••••••••••••••••••• 
87 GUIDE, o.s&• STEM •••••••••••••••••••• 
88 PACKING SET, STD S~UA~E, o.s&• STEM •• 
93 PKG SPR, o.s&• STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 5/1&"-18, 1.so L •••••••••• 
108 BONNET FLANGE STUD, 7/8"•9, 4.25 L ••• 
109 PACKING BOX SOLT, GLAND FLANGE, 2.00" 
114 BONNET FLANGE NUT, 7/8"•9, HO••••••• 
117 PACKING BOX NUT, 3/6"•lb••••••••••••• 
118 YOKE LOCKNUT, 5/lb"•lb ••••••••••••••• 
12& PLATE, FLOW ARROW, MK 1 & Z•••••••••• 

** RECOMMENDED SPARE PART 

4.1.49-20 

l ••• 029289.042.041 
2 ••• 001047.029.002 
l ••• 0040&4.825.000 ** 
1 ••• 003183.150.000 
l ••• 003180.029.041 
1 ••• 029285.833.000 ** 
l ••• 003184.832.000 ** 
1 ••• 0012es.s32.ooo ** 
1 ••• 0040b5.018.04l 
2 ••• 001133.150.000 
1 ••• 006454.150.000 
l •• ~001044.825.000 

T K A 
T B A 

5.3& 

1 ••• 001044.433.000 
1 ••• 024238.929.000 
1 ••• 02oq12.1so.ooo 
2 ••• 007516.012.002 

** T tt A 

2 ••• 00111&.010.002 
4 ••• ooso1&.012.002 
2 ••• 001119.009.002 
4 ••• 001908.014.002 
2 ••• 001155.013.002 
2 ••• 003833.013.002 
l ••• 002442.153.000 

--• 

~. 

• 



• 

• 

• 

REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSbAIL 

ITEM 

SERIAL NO. Vl8899•007 

25 SQ. INCH CYLINOER ACTUATOR 
2.00• SPUO .75" STROKE 
AJR•TO•CLOSE 

DESCRIPTION 
UNIT 
CHY• PART NO. 

UN!T 
f>HJCE. 

-----------------------------------------------·---------------------------201 YOKE, 25 SQ. INCH, 2.00• SPUD•••••••• 
202 CYLINDER, 2~ SU. INCH, STANDARD •••••• 
210 ADJUSTING SCREW, 25 SQ. INCH, 3/4" ST 
211 ACTUATOR STEM, 25 SQ. INCH, 2.o~• SPU 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 25 SQ. INCH•••••••••••••••••• 
227 SPRING BUTTON, 25 SQ. INCH, 1•1/2• ST 
228 SPACER, 25 SQ. INCH•••••••••••••••••• 
229 SPRING, 25 SQ. INCH•••••••••••••••••• 
235 TAKE•OFF ARM, 25 SQ. INCH•••••••••••• 
23b SPACEW, TAKE•OFF ARM, 25 SQ. INCH•••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, l•l/2" STWOKE. 
240 TAKc•OFF ARM, POTENTIOMETER, 25 SQ. I 
l47 BELLOWS, STEM, 25 SQ. INCH••••••••••• 
248 GASKET, ADJUSTING SCREW, 25 SQ. INCH. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STtM•••••••••••••••••••••••• 
25b RETAINING RING, 25 S~. INCH, CYLINDER 
271 PISTON O•RING •••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•RING •••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RIN~••••••••••••••••• 
280 POSITIONEW, 74561 •••••••••••••••••••• 
290 8RACKET, POSlllONER, 25 SQ. INCH••••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
297 BRACKET, POTE~TlOMETER, 25 SQ. INCH •• 
298 GAUGE, 0•30 PSI•••••••••••••••••••••• 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
309 AIRSET, 0•120 PSI, 1/4• NPT•••••••••• 
310 TRANSDUCER, RO~tRTSHA~ #443•81••••••• 
322 L VO T, 500 HR•DC••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 3/8"•1& •••••••••• 
348 ACTUATOR STEM LOCKNUT, 5/8"•11••••••• 
400 PLATE, ~ALTEK, 25 SQ. INCH••••••••••• 
401 SCREW, PAN HE•D, #4•40••••••••••••••• 
402 SCREW, URIVE, #4••••••••••••••••••••• 
403 MOUNTING HRACKET BOLT, 5/1&"•18, o.75 
404 POSITlONER bOLT, 5/lb"•18, o.75 L •••• 
405 POSITIONER NUT, 5/t&••t8 ••••••••••••• 
410 TUBE FITTING, l/4", ELBOW•••••••••••• 

* AS RBlUIREO 
** RECOMMENDED SPARE PART 

4.1.49-21 

1 ••• 017&55.300.040 
1 ••• Olb&81.&09.008 
l ••• 00128&.029.002 
1 ••• 001134.159.000 
l ••• 00115&.&03.000 
1 ••• 001004.bOl.003 
l ••• 0038&0.029.040 
1 ••• 001009.&04.001 
t ••• 0152&4.0&2.oqo 
1 ••• 001214.029.002 
1 ••• 00121s.029.002 
1 ••• 007437.999.000 
1 ••• oo72b7.&s2.ooo 
l ••• o30004.029.002 
1 ••• 015498.&52.000 ** 
1 ••• 001so1.&ss.ooo ** 
l ••• 019979.029.040 
l ••• 002223.153.ooo 
1 ••• 002438.153.000 
2 ••• 017bb5.431.000 
1 ••• Otbb80.029.0l4 
1 ••• 001114.&50.000 ** 
1 ••• 001112.&so.ooo ** 
1 ••• 001114.b50.000 ** 
1 ••• 001113.&50.ouo ** 
l ••• 018085.999.000 
1 ••• 001188.029.040 
1 ••• 001844.029.040 
l ••• 009531.029.0~0 
1 ••• 019985.029.040 
l ••• 0012Q4.999.0o0 
1 ••• 001438.999.000 
1 ••• 002425.029.002 
l ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022&97.999.000 
1 ••• 003834.013.002 
1 ••• 001120.013.002 
2 ••• 001229.&75.000 
2 ••• 001118.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 0012~0.010.002 
2 ••• 001157.013.002 
* ••• 001244.402.002 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8899•007 

25 SQ. INCH CYLINDER ACTUATOR 
2.00• SPUO .1s• STRO~E 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
CHY• PART NO. 

UNIT 
PRICE 

-----------------------···················---------------------------------411 TUBING, 114•••••••••••••••••••••••••• 
412 CLAMP, RAN,E SPRING, BELLOWS ••••••••• 
425 BASE, POTENTIOMETER, L VO T••••••••• 
426 COVER, POTENTIOMETER, 4• STROKE •••••• 
4l7 BRACK~T, POTENTIOMETER, L VO T•••••• 
428 BOLT, 114••20, 0.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUNO HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, 4.oo L ••••••••••••••• 

* AS REQUIRED 
** WECOMMENOEO SPARE PART 

4.1.49-22 

* ••• 001245.46&.002 
l ••• 008567.679.000 
1 ••• 019542.029.040 
1 ••• 019544.029.040 
1 ••• 0195~0.029.040 
2 ••• 01954&.010.002 
1 ••• 00&&92.999.000 
2 ••• 019&&5.402.000 
4 ••• 0046~8.010.002 
l ••• 030132.029.002 

)._,,., • 

• 
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----------.-,.--------------.--~-------PREPARED 11 NUMBER 

' P. E. Debrunner · FSCM NO. 02802 

Rockwell lnternatlonal Corporation 
Rocketdyne Division 

Canoga Park. Calilomia 

SPECIFICATION 

SP42"-ooz· - -
TYPE 
FEQUIPMENt 

DATE 
22 lPBil 1980 

SUPERSEDES s·PEC. DATED: 

PAGE I of 7 
TITLE _ 

CONTROL VALVE, TEMPERATURE, BOILER. WATER, RECEIVE~ 

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 -------FOAM A lll-H-1 PFV. 2-71 ( "' - I ND I CATES CHA~,GE) 
-·-·------------· _______ 4_.1~.4~9-~2~3 ___ _ 



..---- .. -

1 · :ickwcll 1nte ·national corporation 
Rocke ldyne Divis.ion 

r ,f'IOQ IP .. , ... c., •. , ... ·• 
FICA NO. 02907 FTTi REVISION LETTER 

Asl I I I I I PAGE f 

TAG NUMBER: SEE TABLE 1 (COMPONENTS SHALL BE SO IDENTIFIED) 

FUNCTl<J4: MODULATING VALVE 

LINE FLUID: WATER 

VALVE OPERATING PRESSURE: 2200 PSIG MAX t 600°F 

AIR SUPPLY PRESSURE: 125 ! 25 PSIG 

TEMPERATURE: 

ANSI CLASS: 

PIO CONNECTIONS: 

BODY FORM: 

VALVE Cv: 

BODY MATERIAL: 

BONNET TYPE: 

TRIM TYPE: 

ACTUATOR TYPE: 

LINE FLUID: 
AMBIENT: 

1500 LB 

600°F MAX 
16 TO 113°F 

LINE: l" BUTT !·1ELn. SCHED. 80 PIPE 

INSTRUMENT AIR:1/4 NPT (F) 

GLOBE. IN-LINE, TOP ENTRY 

SEE TABLE 1 

TO BE COMPATIBLE WITH LINE FLUID AND WELDABLE TO ASTM 
Al06, GRADE B PlPE 

STANDARD 

LINEAR 

PNEUMATIC WITH TRAVEL INDICATOR 
FAIL OPEN . 

PACKING & GASKET MATERIAL: TO BE COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

L~ERNAL LEAKAGE: .01 I o_f.:.:RA-=TE=D=C.:.:..v_MAX...:....__1u _ _:_::======~=----=--==---...J 
, ............ , ........ -..,-~ ... -... 

4.1.49-24 
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·· --- -~------~_......, ______ Roc-kw-•ll ln1iinationa_l_ecipoi8a.on 
llockeldyne Division 

c.anae. Pa,,. C..,,lot-

PICM N0. 02802 

NUMBER 

5p42:002 .. · 
REVISION LETTER 

~A-.--8--=~~-=--..;..;;.;.---------1 PAGE J 

EXTERNAL LEAKAGE: 

ACCESSORIES: 

POMI Ill 1i1 ... 11 REV. 2·11 

NO VISIBLE LEAKAGE 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED 
ANO PLUMBED ACCORDING TO FIGURE 1: 

ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ! 2 PSI 
ELECTRICAL INPUT SIGNAL: 4- 20 HA DC CONTROL RANGE 
PNEUMATIC OUTPUT SIGNAL: 3 - 15 PSIG DIRECTLY PROPORTIONAL 

TO INPUT SIGNAL CONTROL RANGE 
ELECTRICAL ENCLOSURE: - WEATHERTIGHT (NEMA TYPE 3) 

ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2" 

THREADED CONDUIT CONNECTION 

LVDT 

TYPE: 
VOLTAGE: 

ENCLOSURE: 

DC/DC 
24 voe EXCITATION,± 10 VDC OUTPUT SIGNAL, 
LINEARITY TO BE t 2 PER CENT OR BETTER 
THROUGHOUT VALVE LIFT. 
WEATHERTIGHJ (NEMA TYPE 3) 

ELECTRICAL CONNECTION: TEPl-1INAL STRIP AND 1/2" THREADED 
CONDUIT CONNECTION 

POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUGES (3 REQD): INSTR. SIGNAL, UPPER & 

LOWER CYLINDER PRESSURE 

4.1.49-25 



NUMBER 

llock..U International Co,po,ation 
lloclcetdyne Division 

CMofa"•··· Ca•to,-
l'ICII NO. oaoz 

SP42-G82 ., : - REVISION LlTTlR 1-A---,,----.----.---,-.---.----.--~--c PAGE 4 9-

ACCESSORIES: 

DESIGN FEATURES: 

PREPARATION FOR DELIVERY': 

9 fl>UNTING & SUPPORT 
PROVISIONS: 

FORM A 131-H,16 REV. 2-71 

.. 

(CONT'D) 

REGULATOR 

TYPE: 
INLET PRESSURE: 

AIRSET WITH OUTLET PRESSURE ~AUGE 
125 :!' 25 PSIG 

OUTLET PRESSURE: 20 PSIG :t 2 PSI 

FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BITTER WITH REPLACEABLE ELEMENT. 

1. THE MAXIMUM DIMENSIOf-1S FOR THE _¥AL~E .lttCLUDI.NG 
THE ACCESSORY COMPONENTS ARE SHOWN IN FIG~~E 2. 
ANY DIMEUSIONS'OUTSIDE OF THOSE NOTED ARE TO 
BE NEGOTIATED. 

2. AFTER INSTALLATION, THE VALVE BODY WILL BE HISULATED. 
BY ROCKETDYNE SUCH THAT THE VALVE BODY TEMPERATURE 
WILL STABILIZE AT A MAXIMUM TEMPERATURE OF 600°F. 

3. POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND WITH 
100 TO O PER CENT OF VALVE OPERAT.ING LIFT RESPECTIVELY. 

4. THE VALVE HUST BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE. 

1. THE VALVE IS TO BE DELIVERED FULLY ADJUSTED 
AtlD READY FOR OPERATION I-IHEN CONNECTED TO A 
0 TO 20 MA DC CONTROL SIGNAL AND 125 PSIG 
INSTRUMENT AIR SUPPLY. 

2. THE VALVE SHALL BE CONTAMINANT FREE JIN~LUDING --
. ' 

RUST AND MILL SCALE), AND SHALL BE PACKAGED,WITH 
£0VERED PORTS TO PREYEIT"CONTAHlllATION DURING ....
SHIPMENT ANO STORAGE. 

1. THE LENGTH OF THE BONNET STUDS SHOULD BE 3/8 INCH 
LONGER THAN STANDARD. 

2. A BOLT HOLE PATTERN WHICH MATCHES THE PATTERN FOR THE 
BONNET BOLT HOLES SHOULD BE ADDED TO THE VALVE BODY 
BOTTON-SURFACE- . -- - ·-

4.1.49-26 
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'NUMBER 
SP42-002 

TAG NO. 

RBWTCV-04 

RBWTCV-05 
RBWTCV-06 

RBWTCV-07 

RBWTCV-08 

RBWTCV-09 

RBWTCV-10 

RBWTCV-11 

RBWTCV-12 

;;- 7Ti:w- H 

RBWTCV-14 

RBWTCV-15 

.RBWTCV-16 

RBWTCV-17 

RBWTCV-18 

RBWTCV-19 

RBWTCV-:20 
RBWTCV-21 

FORM R 131 .. -11 REV. z.,a 

lloctEwel lnlematlonal ~ 
llockeldyne DlwWon 

CMoeal'-.catltornlll 

PICIINO.aall2 

I REVISION LETTER I J A-..,-, T"'I -..,r-"T"1--,r-.................... ----4 ~AGE 5 5 

TABLE 1 

Cv (t3S TOLERANCE) 

0.78 

0.96 
1.18 

1.42 

1.62 

1.77 

1 85 

1. Rr; 

1.77 

1 77 

1.85 

1.85 

1.77 

1.62 

1.42 

1 18 

0 QI, 

0.78 

4.1.49-27 



llock ... International CorporaMan 
Roclceldyne Divialon 

CellogaParll.C:.~..,_ 

l'ICIINO.oaaz 

rUMBER 
SN2-002 

REVISION LETTER I 
...... A .... ,-8--, --..---....... --..-----1 PAGE '-' 

~ 0-20 Ma > 
t..;!.J CONTROL SIGNAL - -, 

f"i't. 125 PSIG 
I...:; INSTRUMENT AIR 

SUPPLY FILTER 

~ 24 voe, POSITIO~-----
~ INPUT / 

. REGULATOR 

CLOSED PORT 

VDT 

(">i ~ 10 voe, POSITION 
1..!.J SIGNAL 

I 
I 
I <:1--------.J 

©F°i:or 

' I 
ELECTRQ-PNEUHATIC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

OPEN PORT 

ltlTERFACE IDENTIFICATION: THE FOLLOWING INTERFACES ARE TO BE PERMANENTLY 

IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

@ POSITION 

© SIGNAL 

© FLOW 

FIGURE 1 

FORM R 13HHI REV. 2·11 
4.1.49-28 • 
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~- . -: :..."": 
~ .. - -~ 

FLOW 

POIIM fl 13HMI MY. 2·11 

I REVISION LETTER I 
1--.. - .. -.-~ .. , --.. , -T", -"T----4 PAGE 7 --::0 
A I I I l . 

FIGURE 2 

~10 

>-

12~ 

NOTES: 1. ALL DIMENSION ARE IN INCHES 
0 2. MAXIMUM DIMENSION FOR ACTUATOR 

REMOVAL 

4.1.49-29 
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4. 1 

4. 1. 50 

4. 1. 50.1 

4. 1. 50. 2 

4. 1. 50. 3 

4. 1. 50. 4 

4.1.50,5 

4. 1. 50, 6 

4. 1. 50. 7 

4. 1. 50.8 

4. 1. 50. 9 

Modulating Control Valves 

Desuperheater Water Control Valve 

I dent if i cation 
Tag Number 

Descr i pt I on 

TV-3105 Desuperheater Water Control Valve 

Description 

Manufacturer 

Part Number 
Rocketdyne 
Specification No. 

Material 

Weight: 

Prescribed Service 

water 

Vendor 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-067 (following) 

Body: Carbon Stee 1 

180 lb 

Val tek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph q_ 1.31. 11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph'{. 1 .31. 11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph q.1.31.11) 

4. 1 ,50. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph 4. 1.31 .11) 

4. 1.50-1 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl9088•001 TAG NO. TV-.3105 

1.5• MARK I BODY SUB•ASSEM8LY 
1500# 2.&2• SPUD o.se• STEM DIA. 
S10 SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

---------------------·----------------------------------------------------~ 1 BODY, 1•1/2•, 1500#•••••••••••••••••• 
12 YOKE HALF•~ING, 3.00 X 2.25, 0.38 THI 
20 SEAT RING, 1•1/2• & 2•, CV 2.5••••••• 
23 LIMITING GASKET HING••••••••••••••••• 
30 SEAT METAINER, 1•1/2• & 2•, l500/c!500 
40 BONNET, 1•1/2• & 2", 2.&2• SPUD•••••• 
50 PLUG, 1•112" & 2•, LIN••••••••••••••• 
55 SEAT GASKET, SPIRAL, 2.50 X 2.12 ••••• 
58 SONNET GASKET, SPIRAL, 3.25 X 2.as ••• 
70 BONNET FLANGE, 1-112" & 2•, 1500#•••• 
7b HALF•CLAMP, YOKE, 2.&2" SPUD••••••••• 
80 GLAND FLAN~E, o.88· STEM, 2.&2• SPUO. 
83 GUIDE, o.ee• STEM •••••••••••••••••••• 
87 GUIDE, o.aa• STEM •••••••••••••••••••• 
88 PACKING SET, STD SQUARE, o.ee• STEM •• 
93 PKG SPR, o.ee• ST~M, 3.oo L •••••••••• 
94 PKG SPR, o.aa• STEM, 3.oo L •••••••••• 

105 SCREW, DRIVE, #4••••••••••••••••••••• 
107 YOKE HOLT, 318••1&, 2.00 L••••••••••• 
108 BONNET FLANGE STUD, l•l/8••8, 4.88 L. 
109 PACKING eox BOLT, CARRIAGE, 112•-13 •• 
114 BONNET FLANGE NUT, 1•1/8••8, HO••••• 
117 PACKING BOX NUT, 112"•13••••••••••••• 
118 YOKE LOCKNUT, 3/8"•1& •• •••••••••••••• 
12& PLATE, FLOW ARROW, MK l & 2•••••••••• 

** RECOMMENDED SPARE PART 

4.1.50-2 

1 ••• 006490.00l.041 
2 ••• 001440.02q.002 
1 ••• 01a112.1se.ooo 
l ••• 001573.029.000 
l ••• 0015bO.l~O.OOO 
l ••• 001559.02q.041 

** T ti A 

1 ••• OOb44&.158.000 ** 
l ••• 001027.832.000 ** 
l ••• 001110.832.000 ** 
l ••• 0015&8.018.041 
2 ••• 001790.150.000 
1 ••• 001&ss.1so.ooo 
l ••• 001021.825.000 
l ••• 001021.433.000 
l ••• 024242.929.000 ** 
l ••• 020907.150.000 
l ••• 020907.150.000 
2 ••• oo75lb.Ol2.002 
2 ••• 001&&0.010.002 
4 ••• 001s10.012.002 
2 ••• 005207.009.002 
4 ••• 001571.014.002 
2 ••• 001730.013.002 
2 ••• 003834.013.002 
1 ••• 002442.153.000 

. ./ • 

• 
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VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19088-00l TAG NO. TV-3105 

100 SQ. INCH CYLINDER ACTUATOR 
2.&2• SPUD .15• STROKE 
AI~-TO•OPEN 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

---------------------------------------------------------------------------201 YOKE, 100 SQ. INCH, 2.&2• SPUD••••••• 
202 CYLINDER, 100 SQ. INCH, STANDARD ••••• 
210 ADJUSTING SCREW, 100 SQ. INCH, 3/4• S 
211 ACTUATOR STEM, 100 SQ. INCH, 2.&2" SP 
213 STROKE PLATE, 3/4• STROKE•••••••••••• 
225 PISTON, 100 SQ. INCH••••••••••••••••• 
227 SPRING BUTTON, 100/200 SQ. INCH •••••• 
228 SPACER, 100 SQ. INCH, 2.&213.38" ~PUD 
229 SPRING, 100/200 SQ. INCH •• ~•••••••••• 
235 TAKE•OFF ARM, 100 SQ. INCH, 2.&2/2.88 
23& SPACER, TAKE•OFF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING,&" STROKE ••••• 
240 TAKE-OFF ARM, POTENTIOMETER, 8.12 L •• 
247 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLAT~••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 100 SU. INCH, CYLINOE 
271 PISTON O•RING •••••••••••••••••••••••• 
272 PISTON STEM 0-RING••••••••••••••••••• 
274 YOKE O•RING •••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RING••••••••••••••••• 
280 POSlTIONEk, 74G•••••••••••••••••••••• 
290 BRACKET, POSITIONER, 100 SQ. INCH •••• 
292 B~ACKET, Alk FILTER•••••••••••••••••• 
297 BRACKET, POTENTIOMETER, 100/200 SQ. I 
300 AIR FILTER, SPEEDAIRE 2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
303 SOLt.NOID, HT8321A6, 115 VAC••••• ••• 
309 AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
311 LY PI, 500 HR•DC••••••••••••••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 
345 STEM CLAMP LOCKNUT, 318••1&•••••••••• 
348 ACTUATO~ STEM LOCKNUT, 1•1/8••7•••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCRE~, PAN HEAD, #4•40••••••••••••••• 
402 SCREw, DRIVE, #~••••••••••••••••••••• 
403 MOUNllNG BRACKET BOLT, 5/lb"•ll, 0.75 
404 POSITIONEH BOLT, 5/lb"•18, 0.75 L •••• 
405 POSlTlONER NUT, 5/lb"•16e•••••••••••• 
409 TUBE FITTlNG, 1/4", STRAIGHT••••••••• 

* AS Rf.QUIRED 
** RECOMMENDED SPARE PART 

4.1.50-3 

1 ••• 017b79.300.040 
1 ••• 001307.&09.006 
1 ••• 0087&3.029.002 
1 ••• 001817.159.000 
1 ••• oott5&.b03.0UO 
1 ••• 001311.601.00] 
1 ••• 003713.029.040 
1 ••• 008272.029.040 
1 ••• 001331.00b.040 
1 ••• 0013&4.029.002 
1 ••• 0013&5.029.002 
1 ••• 007437.999.000 
l ••• oo&829.&52.000 ** 
1 ••• 029842.029.002 
l ••• Ol~5bO.b52.000 ** 
1 ••• 001&31.&55.ooo ** 
1 ••• 0194&5.029.040 
1 ••• 002223.153.000 
l ••• 002438.153.ooo 
2 ••• 017719.431.000 
1 ••• 001403.029.014 
1 ••• 001313.&50.000 ** 
1 ••• 001J12.&so.ooo •• 
1 ••• 001313.bSO.OOO ** 
1 ••• 001337.&50.000 ** 
1 ••• 00&744.999.000 
1 ••• 0013&0.029.040 
l ••• 001844.029.040 
l ••• 021899.029.040 
1 ••• 001438.999.000 
l ••• 002425.029.002 
1 ••• -
l ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 022&97.999.000 
l ••• 001294.999.000 
1 ••• 003834.013.002 
l ••• 001357.013.002 
2 ••• 001404.&75.000 
2 ••• 001118.012.002 
4 ••• 00751&.012.002 
2 ••• 001290.010.002 
2 ••• 001290.010.002 
2 ••• 001157.013.002 
* ••• 001572.402.002 

7.b8 

o.2b 
.i:!d 

b.cn .~, 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 26, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl9088•001 

100 SQ. INCH CYLINDER ACTUATOR 
2.62• SPUD .75• STROKE 
AIR•TO•OPEN 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICE 

---------------------·----------~------------------------------------------41q TUBE FITTING, 1/4•, ELBOW•••••••••••• 
4lf TUBING, 114•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, ~ELLows ••••••••• 
413 STlCKfR, 100 PSI MAX••••••••••••••••• 
425 BASE, POTENTIOMETER, L VO T••••••••• 
42b COVER, POTENTIOMETER, 4• STROKE •••••• 
427 BRACKET, POTENTIOMETER, L VDT •••••• 
428 BOLT, 114••20, o.&2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, TRANSDUCER••••••••••• 

* AS REQUIRED 
** RECOMMENDED SPARE PART 

4.1.50-4 

* ••• 001244.402.002 
* ••• 001245.4bb.002 
1 ••• 008567.679.000 
l ••• 0095&3.675.000 
l ••• 019542.029.0~0 
1 ••• 019544.029.o~o 
1 ••• 019550.029.040 
2 ••• 019546.010.002 
1 ••• OObb92.999.000 
2 ••• 019bb5.402.000 
4 ••• 004698.010.002 
l ••• 02b3b8.159.000 

-• 

·• 

---• 



• PREPARED BY 

J. K. CHENG 

TITLE 

• 

• 
FORM R 131~4-1 REV. 2·11 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

DESUPERHEATER WATER CONTROL 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/, - INDICATES CHANGE) 
4.1.50-5 

NUMBER 
SP42-067 

TYPE 
EQUIPMENT 

DATE 
8-18-80 

SUPERSEDES SPEC. DATED: 

PAGE I of 6 



TAG NUMBER: 

FUNCTION: 

Bt)DY TYPE: 

END CONNECTIONS: 

PIPE MATERIAL: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

AMBIENT TEMPERATURE: 

SP42-067 

TRIM FLOW CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKING & GASl£T MATERIAL: 

FORM R 131~-11 REV. 2-18 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Cahl0rn1a 

FSCM NO. 02602 

REVISION LETTER I t--A ..... , ..... B-,-.....-----..-..... ,..--_ .......... --1 PAGE 2 

TDWTCV (COMPONENT SHALL BE TAG IDENTIFIED) 

MODULATING VALVE 

GLOBE, IN-LINE 

1 1/2 INCH SOCKET WELD 

ASTM A106 GRADE B, SCHEDULE 160 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

1500 LB CLASS 

WATER 

2185 PSIG@ 600°F 

16° TO 113°F 

LINEAR 

Cv = 2.75 t 10% 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACITY. 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

CLOSED (ELECTRICAL FAILURE) 
CLOSED (PNEUMATIC FAILURE) 

125" :!' 25 PSIG 

COMPATIBLE WITH LINE•'FLUID AND TEMPERATURE 

4.1.50-6 

-• 

• 



• 

• 

• 

NUMBER 
SP42-067 

ACCESSORIES: 

FORM R 131.fMI AEV.2-11 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. Ca11torn1a 

FSCMN0.02902 

REVISION LETTER 

A B PAGE 3 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED AND 
PLUMBED ACCORDING TO FIGURE l ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG f 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE. 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• LVDT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION.± 10 VDC OUTPUT SIGNAL. 

LINEARITY TO BE± 2 PERCENT OR BETTER 
THROUGHOUT VALVE LIFT. 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUGES (3 REQD): INSTRUMENT SIGNAL.UPPER & 

LOWER CYLINDER PRESSURE 

• REGULATOR 

TYPE: AIRSET WITH OUTLEt PRESSURE GAUGE 
INLET PRESSURE: 125 f 25 PSIG 
OUTLET PRESSURE: 20 PSIG ¼ .. 2 PSI 

4.1.50.7 



¢ 

NUMBER 

SP42-067 

ACCESSORIES: (CONT'D) 

,i 
}: 
\ 

MAXIMUM ENVELOPE DIMENSIONS: 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R 13Ut-11 REV. 2•71 

Rockwell International Corporation 
Rockeldyne Division 

Canoga Park. Cahlorn,a 

FSCMN0.02902 

REVISION LETTER 

A PAGE 4 

• FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

• SOLENOID VALVE 

3-WAY, 120 VAC 60 HZ FOR OVERRIDE OF THE POSITIONER 
TO CLOSE THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED. 

REFER TO FIGURE 2 ON PAGE 6 

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. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES {NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 
AND SHALL BE READILY REMOVAILEFOR SERVICING. 

- -

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 
DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE • 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND 
WITH O TO 100 PERCENT OF VALVE OPERATING LIFT 
RESPECTIVELY. 

4.1.50-8 
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.. f ., •• ,, .• ,11.1 

r S! ·, ,m. n,r.07 

''"'·''"I.II ·-----,- lltv-•·sio;i,-, I 1111 I 
L-_sr_4_2-0_6_7 ___ ___._ __ A ..... · 1--"'·e I .. I -- . j I . -I ·7--- rl\(;r 5 

--- .. -- -·--------- ··--- ---- ----------------
~ 0-20 Ma 
l...:) COIITROL SIGNAL >--, 

' I 
• 125 PSIG 

(~) JIJSTRUMErlT AIR 
SUPPLY FILTER REGULATOR 

ri'l 120 voe, >------'--:'.) OVERRIDE 

OPE.N PORT 
• 

~ 24 voe, POSITI0~-----
1...:} lflPUT / 

LVDT 
I 
I 
I 

(~~~ 10 VlJC, POSITION <1--------J v SIGNAL ©Fut° 

ELECTRQ-P11EUMAT IC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

' 

IflTERFACE IDENTIFICATIOH: THE FOLLOWINr, INTERFACES ARE TO BE PERMANEUTLY 

IDENTIFIED AS NOTED. 

0 AIR 

0 CONTROL 

G) OVERRJr:l~ 

0 POSITIOII 

© SIGNAL 

© FLOW FIGURE 1 

--- ·-·----- ·----~c,, •~ 11 131 ~t-15 REV.1-78 

4.1.50-9 



FLO!·/ 

NUMBER 

SP42.-o,1 

fORM A 13,_._ ll REV. 2-78 

Rockwell International Corp-,ra11-,11 
Aocketdyne Division 

C3nr-.J.l Pao, ( .•. • .. , .... ,, 

FSCM NO. 02602 

REVISION LETTER 
t---r--T---, 

A B 

NOTfS: 

¢ -0 

FIGURE 2 

4.1.50-10 
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1. All DIMEtlSlOII ARE 111 lNCllr~ 

2. MAXIMUM OIMENSIOII FOR ACTUI\TOR 
REl-:0\'AL 
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4. 1 

4. 1.51 

4. 1.51.1 

4. 1.51.2 

Modulating Control Valves 

Condenser Oil Temperature Control Valve 

Identification Description 
Tag Number 

TV-3410 
TV-3411 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Condenser Oil Temperature Control Valve 
Condenser Oil Temperature Control Valve 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-063 (following) 

Body: Carbon Steel 

590 lb 

4.1.51.3 ~rescribed Service 

oi 1 

4.1.51.4 

4.1.51.5 

4.1.51.6 

4.1.51.7 

4. 1. 51. 8 

Vendor 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph~- 1 .31. 11) 

Periodic Service 

none 

Parts List 

See mfg. maintenance bulletins (See paragraph f. 1.31. 11) 

Special Tools 

none 

4. 1 .51.9 Maintenance Instructions 

See mfg. maintenance bulletins (See paragraph ~.1.31 .11) 

4. 1.51. 10 Acceptance Tests 

See mfg. maintenance bullet ins (See paragraph ¥.1.31.11) 

4.1.51-1 



VALTEK PARTS LIST HEVISION ~O. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl9241•001 TAG NO. TV- lJL/IQ f' .J"'/// 
e.• MARK I BOUY SUB•ASSEMBLY 
150# 3.38" SPUD 1.so• STEM DIA. 
STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRJCf 

--------------------------~------------------------------------------------1 BODY, 8•, 150•••••••••••••••••••••••• 
,20 SEAT RING, 8", CV 400•••••••••••••••• 
30 SEAT RETAINER, 8", 600#•••••••••••••• 
40 HONNET, 8", 3.38" SPUD••••••••••••••• 
50 PLUG, 8", LIN•••••••••••••••••••••••• 
55 SEAT GASKET, SPINAL, 8.25 X 7.88 ••••• 
58 SONNET GASKET, SPIRAL, ~.oo X a.so ••• 
70 BONNET FLANGE, 8", 1so, •••••••••••••• 
80 GLAND FLANGE, 1.50" STEM, 3.38" SPUO. 
8l GUIOE LINER, 1.so• STEM, GRAFOIL ••••• 
83 GUIOE RETAINER, 1.so• STEM, GRAFUlL •• 
86 GUIDE LINER, 1.so• STEM, GRAFOIL ••••• 
87 GUIDE RETAINER, 1.so• STEM, GRAFOIL •• 
88 PACKING SET, STD SQUARE, 1.so· STEM •• 
93 PKG SPR, 1.so• STEM, 4.oo L •••••••••• 
94 PKG SPR, 1.so• STEM, o.so L •••••••••• 

105 SCRE~, ORIVE, #4••••••••••••••••••••• 
107 YOKE ~DLT, 5/8"-ll, 2.25 L••••••••••• 
106 BONNET FLANGE STUD, 3/4"•10, 3.25 L •• 
109 PACKING BOX STUD, 5/8"•11, s.so L •••• 
114 BONNET FLANGE NUT, 3/4"•10, HD•••••• 
117 PACKING oOX NUT, 5/8"•11, HO•••••••• 
12& PLATE, FLOW A~HOW, MK 1 & 2•••••••••• 

** ~ECOMMfHOEO SPARE PART 

4.1.51-2. 

I ••• 005033.00l.041 
1 ••• 002206.150.000 ** 
t ••• 001112.tso.ooo 
l ••• 002188.029.041 
1 ••• 029600.lSO.OOO ** 
1 ••• 001798.832.000 ** 
1 ••• 001799.82&.ooo ** 
l ••• 002191.018.041 
1 ••• 0019&9.029.041 
3 ••• 00947i.642.000 ** 
1 ••• 00947S.15o.ooo 
3 ••• 009472.842.000 ** 
1 ••• 009475.150.000 
1 ••• 024246.929.000 ** 
1 ••• 02oqo3.1so.ooo 
l ••• 004b84.150.000 
2 ••• 00751&.012.002 
4 ••• 001263.015.00l 
8 ••• 002298.012.002 
2 ••• 003892.012.002 
6 ••• 002281.014.002 
4 ••• oos110.014.002 
1 ••• 002442.153.ooo 

T d A 
12.4/ 
lb. 9':i 

11 .ot 

l l • 0 I 

T l1 A 
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REV-ISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1qao, SLSGAIL 

ITEM 

SERIAL NO. Vt9241•001 

100 SU. INCH CYLINDER ACTUATOR 
3.38• SPUD J.• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIT 
PRICt. 

--------------------------------------------------------·------------------201 YOKE, 100 SQ. INCH, 5.$8• SPUD••••••• 
202 CYLINDER, 100 SQ. INCH, STANOARD••••• 
210 AOJUSTIN~ SCREW, 100 SQ. INCH, 3• STH 
211 ACTUATOR STEM, 100/200 SQ. INCH, 3.38 
213 STROKE PLATE, 3• STROKE•••••••••••••• 
225 PISlON, 100 SQ. INCH••••••••••••••••• 
227 SPRING SUTTON, 100/200 SQ. INCH•••••• 
228 SPACER, 100 SQ. INCH, 2.&213.38· s~uo 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAKE•OFF ARM, 100 SQ. INCH, 3.3814.75 
23& SPACEk, TAKE•OFF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING,&• STROKE ••••• 
240 TAKE•OFF ARM, POTENTIOMETER•••••••••• 
247 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
24q CLAMP, STtM, BAILEY•••••••••••••••••• 
251 PLATE, lAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, tiTEM•••••••••••••••••••••••• 
25& RETAINING RING, 100 SQ. INCH, CYLINOE 
271 PISTON O•RING•••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKE O•wING•••••••••••••••••••••••••• 
275 ACTUATO~ STEM O•RING ••••••••••••••••• 
280 PUSITIONEH, 74G•••••••••••••••••••••• 
290 BWACK~T, POSITIONER, 100 SQ. INCH•••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
297 BRACKET, POTENTIOMET~R, 100 SQ. INCH. 
300 AIR FlLTE~, SPEEDAIRE ·2Z435•••••••••• 
301 U•BOLT, AIR FILTER••••••••••••••••••• 
303 SOLENOID, HT8321A6 115 VAC•••••••• 
309 AIRSET, 0•120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, RO~ERTSHAW #443•81••••••• 
321 GAUGE, 0•3U PSI•••••••••••••••••••••• 
322 L VDT, 200G HR-DC•••••••••••••••••• 
345 STEM CLAMP LOCKNUl, 1/2••t3.••••••••• 
348 ACTUATO~ STEM LOCKNUT, 1•1/8••7•••••• 
400 PLATE, VALTEK, 100/200 S~. INCH•••••• 
401 SCREW, PAN HEAD, •4•40••••••••••••••• 
402 SCREW, URIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET BOLT, 3/8"•1&, 1.00 
404 POSITIONER ~OLT, 5/1&"•18, 0.75 L •••• 
405 POSITIO~E~ NUT, 5/10••18 ••••••••••••• 
409 TUBE FITTING, l/4", STRAIGHT••••••••• 

* AS RtlWIREO 
** wECOMMENOEO SPARE PART 

4.1.61-3 

1 ••• 011&81.300.040 
l ••• 001307.&09.008 
l ••• 00135&.029.002 
l ••• 002437.159.000 
1 ••• 001258.&03.000 
l ••• 001311.&0l.003 
1 ••• 003713.029.040 
1 ••• 008272.0l9.040 
1 ••• 001331.00b.040 
l ••• 001841.029.002 
1 ••• 001842.02q.002 
1 ••• 007441.9~9.000 
1 ••• 00&829.&52.000 ** 
1 ••• 01q434.029.002 
1 ••• 01~52b.b52.000 ** 
1 ••• 001&31.&ss.ooo ** 
1 ••• ~194&5.029.040 
l ••• 002223.153.000 
l ••• 002438.153.000 
2 ••• 017740.431.000 
1 ••• 001403.029.014 
l ••• 001313.&50.000 ** 

. 1 ••• 001312.&50.000 ** 
1 ••• 001313.&so.ooo ** 
1 ••• 001118.&so.ooo ** 
l ••• OOb744.q99.000 
1 ••• 00112&.029.040 
1 ••• 001844.029.040 
l ••• 0285~5.029.040 
l ••• 0014j8.999.000 
l ••• 002425.029.002 
1 ... < 

1 ••• 003090.999.000 
1 ••• 029535.999.000 
1 ••• 001294.999.000 
1 ••• 0222&1.qqq.ooo 
l ••• OOb60&.0l3.002 
1 ••• 001357.013.002 
2 ••• 001404.&75.ooo 
2 ••• 00111a.012.002 
4 ••• 00751&.012.002 
2 ••• 001113.010.002 
2 ••• 001290.010.002 
2 ••• 001157.013.002 
* ••• 001572.402.002 

1 • btl 

6 .f'1•, 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

TAG NO. 

100 SQ. INCH CYLINOEH ACTUATOR 
3.38• SPUD 3.• STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNll 
PRICE 

-------------------------------------------------------------·-------------410 TU8E FITTING, 1/4•, ELBO~•••••••••••• 
4tl TUSING, 1/4•••••••••••••••••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS••••••••• 
425 BASE, POTENTIOMETER, L VO T••••••••• 
42& COVER, L VDT, 4• STROKE•••••••••••• 
427 BHAC~tl, POTENTIOMETER, L VO T •••••• 
4i8 BOLT, 1/4••20, O.b2 L•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLlP, PUTENTIOMETEH ••••••••• 
432 SCREW, ROUND HEAO, #4•40••••••••••••• 
433 AwM, ADJUSTING, TRANSDUCEH••••••••••• 

* AS RtWUIRED 
** RECO~MENUED SPARE PART 

4.1.51-4 

* ••• 001244.402.002 
* ••• 001245.4&&.002 
l ••• 0085&7.&79.000 
1 ••• 019548.029.040 
l ••• 019549.029.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 00b&~2.9~9.000 
2 ••• 0l9bb5.402.000 
4 ••• 004b98.0t0.0u2 
l ••• 02&3&8.159.000 

• 
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PREPARED BY 

J. K. CHENG 

\ 

TITLE 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, Calilomla 

·SPECIFICATION 

THERMAL FLUID CONTROL VALVE 

FORM R 131~-1 REV. 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 specifications. Deviations shall 
be approved in writing by Rocketdyne 
Engineering . 

( f/, - INDICATES CHANGE) 
4.1.51-5 

NUMBER 
SP42-063 

TYPE 
EQUIPMENT 

DATE 

8-18-80 
SUPERSEDE5 S~EC. OATEO: 

l-25-80 
REV. LTR. 

A 
PAGE 1 of 6 



rUMBER 

TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

PIPE MATERIAL: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

SP42-063 

AMBIENT TEMPERATURE: 

TRIM FLOW CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

ronw R IJI _...,1 AEV. J.JI 

Rookwell lnternatlon11 Corporation 
llocketdyne Dlvl1lon 

Canoga Park, Cahlornta 

FSCM NO. 02602 

I REVISION LETTER I _A_,1,------------------- ~AGE z 

THFIV-1 AND -2 1 TBFFCV-1 AND -2. (COMPONENTS SHALL 
BE TAG IDENTIFIED) 

MODULATING VALVE 

GLOBE I IN-LINE 

8 INCH BUTT WELD 

ASTM A106 GRADE B, SCHEDULE 40 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

150 LB CLASS 

OIL (CALORIA HT43, DENSITY = 40.3 LB/CU FT t 600°F) .. , 
115 PSIG t 600°F 

16° TO 113°F 

LINEAR 

Cv • 398 ! lOS FOR THFIV-1 AND -2, Cv = 323 t 101 
FOR_TBFFCV-1 AND -2. 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACITY 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

OPEN (ELECTRICAL FAILURE) 
OPEN (PNEUMATIC FAILURE) 

125 ± 25 PSIG 

4.1.51-6 • 
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• 

• 

NUMBER 

SP42-063 

PACKING & GASKET MATERIAL: 

ACCESSORIES: 

Rockwell lnlernatlonal Corporation 
Rocketdyne Division 

Canoga Pa,t. Cal,lom,a 

F&CMN0.02802 

REVISION LETTER 

A 
PAGE 3 

COMPATIBLE WITH LINE FLUID AND TE"PERATURE 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED ANO 
PLUMBED ACCORDING TO FIGURE 1 ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEL"1ATIC UIPUT: 20 PSIG :t 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• LVDT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION. t 10 voe OUTPUT SIGNAL. 

LINEARITY TO BE± 2 PER CENT OR BETTER 
THROUGHOUT VALVE LIFT. 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSITIONER 
INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUr,Es (3 REQD): INSTRUMENT SIGNAL. UPPER 

AND LOWER CYLINDER PRESSURE 

• REGULATOR 

TYPE: AIRSET WITH OUTLET PRESSURE GAUGE 
INLET PRESSURE: 125 ± 25 PSJG 
OUTLET PRESSURE: 20 PSIG t 2 PSI 

4.1.51-7 

·, 



NUMBER 

SP42-063 

ACCESSORIES: (CONT'D) 

' 

Rockwell International Corporation 
Rocketdyne Division 

C.i,oga Pari... Calolor111a 

FSCM NO. 02902 

REVISION LETTER 

A 

• FILTER 

PAGE 4 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BmER WITH REPLACEABLE ELEMENT. 

·• SOLENOID VALVE 

3-WAY, 120 VAC 60 HZ FOR OVERRIDE OF THE POSITIONER 
TO OPEN THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED. 

MAXIMUM ENVELOPE DIMENSIONS: REFER TO FIGURE 2 ON PAGE 6 : 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

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. 

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. , 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 

AND SHALL BE READILY REMOVALE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 

READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 

DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 3 1/2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND 
WITH 100 TO O PER CENT OF VALVE OPERATING LIFT 
RESPECTIVELY. 

4.1.61-8 
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r s1: , ••n. o,ro112 

,,11M111~~'12-06_._3_-~==-·-__ l .... ·-_".A .... -J.__··· _·, ·-·-~y~~r-( r-~~r7--1 Mc;[ 5 

- --------- ------- ---------------

• 125 PSlG 
f-2.) JrJSTRUMUlT AIR 

SUPPLY 
FILTER 

(?") 0-20 Ma 
~ COIHROL SIGNAL 

REGULATOR 

>--, 
I 
I 

CLOSED PORT .. 

'4') 24 voe, POSITIO~-----
'-.:) INPUT / LVDT 

I 
I. 
I 

(?--, ~ 10 voe. POSITION <}--------.J 
l✓ SIGNAL ©rlOW 

ELECTRO-PNEUMATIC 
TRANSDUCER 

POSIT I ONER 

ACTUATOR 

OPEN PORT 

IUTERFACE lDENTIFICATIOil: THE FOLLOWINr; INTERFACES ARE TO BE PERMANEUTLY 
IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

@ OVERRrDE 

0 POSITJOII 

© SIGNAL 

. ( I © FLOW FIGURE 1 

• l ______________________ _ 
Jo•c•• H ,,, -H-15 HEV. 1-71 

4.1.51-9 
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SP42.-o~?. 

54 
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Rockwell International Corpora:ion 
Rockeldyne Division 

C11ft09• Pai•k. C.•hlo,n.• 

FSCM NO.02602 

REVISION LETTER 
PAGE E, A 

-·• FH,URC 2· 
4.1.-51-10 

NOT(S: 

0 

MATCH LIil[ 

l. ALL DlMEtlSlOtl ARE 1N lNCIIES 

2. MAXIMUM OJMENSJOtl FOR ACTUATOR 
REMOVAL 

• 
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4. 1 

4. 1. 52 

4. 1. 52. 1 

4. 1. 52. 2 

4. 1. 52. 3 

4. 1. 52. 4 

4.1.52.5 

4.1.52.6 

4.1.52.7 

4. 1. 52 .8 

4. 1. 52. 9 

Modulating Control Valves 

Superheater Oil Control Valve 

Identification 
~!-lmb~ 

Description 

TV-3710 
TV-3810 

Superheater Oil Control Valve 
Superheater Oil Control Valve 

Description 

Manufacturer 

Part Number 
Rocket dyne 
Specification No. 

Materi a 1 

Weight 

Prescribed Service 

oi 1 

Vendor 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-068 (fol lowing) 

Body: Carbon Steel 

590 lb 

Valtek, Springvi Ile, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph q.1.31.11) 

Periodic Service 

none 

Parts Li st 

See mfg. maintenance bullet ins (See paragraph 4.1 .31. 11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bullet ins (See paragraph 'f.1.31. 11) 

4. 1 .52. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph y.1 .31.11) 

4.1.52-1 



VALTEK PARTS LIST REVISION NO. 
SEP 2&, 1980, SLS6AIL 

ITEM 

SERIAL NO. Vl9089•00l TAG NO. TV·-3710 
Tll-3810 

e.• ~ARK I 800Y SUB•ASSEMBLY 
150# 3.38· SPUD 1.50• STEM OIA. 
STD SEAL, FLOW UNDER 

DESCRIPTION 
UNIT 
QTY. PART NO. 

IJNIT 
Pk!Ct 

--------------------------------------------------------------------------· l BODY,&•, 150# ISA••••••••••••••••••• 
20 SEAT RING, 8•, CV 110•••••••••••••••• 
30 SEAT RETAINER, e•, &00#•••••••••••••• 
40 BONNET, 8•, 3.38• SPUD••••••••••••••• 
50 PLUG, s•, LIN•••••••••••••••••••••••• 
55 SEAT GASKET, ~PIRAL, 8.25 X 7.ee ••••• 
58 ~ONNET bASKET, SPIRAL, 9.00 X a.so ••• 
70 BONNET FLANGE, s•, 150#•••••••••••••• 
80 GLA~O FLANGE, 1.so• STEM, 3.38· SPUD. 
82 GUIDE LlNER, 1.so• STEM, GRAFOIL ••••• 
83 GUIOE RETAINER, 1.so• STEM, GRAFOIL •• 
8& GUIDE LINER, 1.so• STEM, GRAFOIL ••••• 
87 GUIDE RETAlNEW, 1.50" STEM, GRAFOIL •• 
88 PACKING StT, STD SQUARE, 1.50" STEM •• 
93 PKG S~R, 1.so• STEM, 4.00 L •••••••••• 
94 PKG SPR, 1.so• STEM, o.50 L •••••••••• 

105 SCREW, URIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, s,e•-tt, 2.25 L ••••••••••• 
108 BONNEt FLANGE STUD, 3/4••10, 3.25 L •• 
109 PACKING BOX STUD, s,e•-11, s.so L •••• 
114 BONNET FLANGE NUT, 314••10, H 0•••••• 
117 PACKING BOX NUT, s,s•-11, Ho •••••••• 
12& PLATE, FLOW ARROW, MK t & 2•••••••••• 

** RECOMMENUED SPARE PART 

4.1.52-2 

t ••• 023624.001.041 
l ••• 005099.150.000 ** 
1 ••• 00177l.150.0~0 
l ••• 002188.029.041 
l ••• 01&892.lSO.ooo ** 
l ••• 001798.832.0uO ** 
l ••• 001799.832.000 ** 
1 ••• 002191.016.041 
1 ••• OOl~bq.029.041 
3 ••• 009472.842.000 ** 
1 ••• 00~475.150.0vO 
3 ••• 009472.842.000 ** 
1 ••• 009475.150.000 
1 ••• 02424b.929.0u0 ** 
1 ••• 020903.150.000 
1 ••• 004&64.150.000 
2 ••• 00751&.012.002 
4 ••• 001283.015.002 
e ••• 0022~s.012.002 
2 ••• 003892.012.002 
8 ••• 002281.014.002 
4 ••• 005110.014.002 
l ••• 002442.153.000 

l.l85.':J'-I 
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VALTEK PARTS LIST REVISION NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

TAG NO. 

100 SQ. INCH CYLINDER ACTUATOR 
3.38" SPUD 2.• ST~OKE 
AIR-TO-CLOSE 

DESCRIPTION 
UNIT 
QTY• PAIH NO. 

UNIT 
PRICE. 

-------------------------------------------------------------------------~-201 YUKE, 100 SQ. INCH, 3.38• SPUD••••••• 
c02 CYLINDER, 100 SY. INCH, STANDARD ••••• 
210 AOJUSTING SCREW, 100 SQ. INCH, 2" STN 
ell ACTUATOR STEM, 100/200 SQ. INCH, 3.38 
213 STROK~ PLATE, 2" STROKE•••••••••••••• 
225 PISTON, 100 SY. INCH••••••••••••••••• 
227 SPRING BUTTON, 100/200 SQ. INCH •••••• 
228 SPACE~, 100 SQ. INCH, 2.&213.38" SPUD 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAKE•OFF ARM, 100 SQ. INCH, 3.3814.75 
23& SPACER, TAKE•OFF ARM, 100 SQ. INCH ••• 
237 RANGE SPRING, 3-15••••••••••••••••••• 
239 BELLOWS, RANGE SPRING, &• STROKE••••• 
240 TAKE•OFF ARM, POTENTIOMETER •••••••••• 
247 BELLOWS, STEM, 100/200 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
249 CLAMP, STEM, BAILEY•••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATt••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
c5& RETAINING RING, 100 SY. INCH, CYLINOE 
271 PISTON O•RING •••••••••••••••••••••••• 
272 PISTON STEM O•RING••••••••••••••••••• 
274 YOKt O•RlNG•••••••••••••••••••••••••• 
275 ACTUATO~ &TEM O•RINb••••••••••••••••• 
280 POSITIONER, 74G•••••••••••••••••••••• 

'2qo BRACKET, POSITION~R, 100 SQ. lNCH •••• 
2~2 BWACKET, Aik FILTE~•••••••••••••••••• 
297 B~AC~fT, POTENTIOMETER, 100 SU. INCH. 
300 AIR FILTER, SPEEDAIRE 21435•••••••••• 
301 U•SOLT, AIR FlLTER••••••••••••••••••• 
303 SOLENOID, HT8321A6 115 VAC•••••••• 
309 AIRSET, 0•120 PSI, 1/4• NPT•••••••••• 
310 TRA~SUUCER, R06ERTSHAW #443-81 ••••••• 
321 GAUGE, 0•30 PSI•••••••••••••••••••••• 
322 L VDT, 1000 HR•O~.,•••••••••••••••• 
345 STEM CLAMP LOCKNUT, 1)2••t3•••••••••• 
348 ACTUATOW STEM LOCKNUT, l•l/8"•7•••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCRE~, PAN rlEAO, #4•40••••••••••••••• 
402 SCREW, DRIVE, #4••••••••••••••••••••• 
403 MOUNTING BRACKET ROLT, 3/6"-l&, 1.00 
404 POSlTIONER ~OLT, 5/1&"•18, 0.7S L •••• 
405 POSITIONEW NUT, 5/lb"•t8 ••••••••••••• 
409 TUBE ~ITTING, 1/4", STRAlbHT••••••••• 

* AS REI.WIRED 
** RECOMMENDED SPARE PART 

4.1.52-3 

1 ••• Ol7b81.300.040 
1 ••• 001307.&09.ooa 
1 ••• 001110.029.002 
1 ••• 002437.159.000 
1 ••• 001253.b03.000 
1 ••• 001311.&01.003 
1 ••• 003713.029.040 
1 ••• 008272.029.040 
1 ••• 001331.00&.040 
1 ••• 001841.029.002 
1 ••• 001842.029.002 
1 ••• 0-0743&.999.000 
l ••• 00&829.&52.000 ** 
1 ••• 019434.029.002 
l ••• 01552&.&52.000 ** 
1 ••• 001&31.&ss.ooo ** 
1 ••• 0194&5.029.040 
1 ••• 002223.153.000 
1 ••• 002436.153.000 
2 ••• 017740.431.0UO 
1 ••• 001~03.029.014 
1 ••• 001313.&50.000 ** 
1 ••• 001312.&50.000 ** 
1 ••• 001313.&50.ooo ** 
1 ••• 001718.&50.000 ** 
l ••• 00&744.999.000 
1 ••• 00112&.029.040 
1 ••• oot844.0c9.o4o 
l ••• 02~555.029.040 
1 ••• 001438.999.0UO 
l ••• 002425.029.002 
1 •• 
1 ••• 003090.999.000 
1 ••• 02~535.949.000 
1 ••• 001294.999.000 
1 ••• 022708.999.000 
l ••• ooo80b.Ol3.002 
1 ••• OOl357.0t3.0U2 
2 ••• 001404.&75.ouo 
2 ••• 00111s.012.002 
4 ••• 00751&.012.002 
~ ••• 001113.010.002 
2 ••• 001290.010.002 
2 ••• 0011s1.013.002 
* ••• 001572.402.00l 

1 • t,8 



REVISION NO. VALTEK PARTS LIST 

TAG NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. V19089•00l 

100 SQ. INCH CYLINDER ACTUATOR 
3.38" ~PUO 2." STROKE 
AIR•TO•CLOSE 

DESCRIPTION 
UNIT 
QTY. PART NO. 

UNIJ 
Pt-HCE 

--------------------------------------------------------------------------~ 410 TUBE FITTING, 1/4", ELBOW •••••••••••• 
411 TU~ING, 1/4"••••••••••••••••••••••••• 
412 CLAMP, RANGE S~HING, ~ELLOWS.~••••••• 
42~ BASE, POTENTIOMETER, L VO T••••••••• 
4i& COVER, L VDT, 4" STROKE•••••••••••• 
427 BRACKET, POTENTIOMETER, L VDT •••••• 
428 BOLT, 1/4"•20, 0.&2 L•••••••••••••••• 
430 TERMINAL ••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETEH ••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
431 ARM, ADJUSTING, T~ANSDUCEH •• ••••••••• 

* AS RE.QUlkEO 
** RECOMMENDED SPARE PART 

4.1.52-4 

* ••• 001244.402.002 
* ••• 001245.4&&.002 
1 ••• 0085&7.&79.000 
1 ••• 019542.029.040 
1 ••• 019549.029.040 
1 ••• 019550.029.040 
2 ••• 01954&.010.002 
1 ••• oo&&q2.999.ooo 
2 ••• Ot~bb~.402.000 
4 ••• 004&98.010.002 
l ••• 02&3&8.159.000 

• 

-• 

~. 
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PREPARED BY J l h 

J. K. CHENG i"-,~ FSCM NO. 02602 

APPROVALS 

TITLE 

FORM R 131-H•I REV.2-18 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park. C11lifomia 

SPECIFICATION 

SUPERHEATER FLUID CONTROL 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 . 

( ti, - INDICATES CHANGE) 
4.1.52-5 

NUMBER 
SP42-068 

TYPE 
EQUIPMENT 

DATE 
R-18-80 

SUPERSEDES SPEC. DATED: 
5-5-80 

REV. LTR. 'PAGE 1 f 6 B • o 



TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

AMBIENT TEMPERATURE: 

SP42-068 

TRIM FLOW CHARACTERISTIC: 

FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKING & GASKET MATERIAL: 

FORM R 131~t-11 REV. 2-78 

Rockwell lnlernalional Corporation 
Rocketdyne Division 

Canoga Park, Cahlorn,a 

FSCM NO.02!&02 

REVISION LETTER I 
t----,,--....,--,----.--..----,,--__.---t PAGE 2 

A I B I I . 

TSFTCV-1 AND -2 (COMPONENTS SHALL BE TAG IDENTIFIED) 

MODULATING VALVE 

GLOBE, IN-LINE 

8 INCH qF Fl~NGE 

COMPATIBLE WITH LINE FLUID ANO CONNECTIONS 

150 LB CLASS 

OIL (CALORIA HT43, DENSITY= 40.3 LB/CU FT@ 600 F) 

115 PSIG@ 600°F 

16° TO 113°F 

LINEAR 

Cv = 114 ! 10% 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACITY 

NONE VISIBLE 

-
PNEUMATIC WITH TRAVEL INDICATOR 

OPEN (ELECTRICAL FAILURE) 
OPEN (PNEUMATIC FAILURE) 

125 !. 25 PSIG 

COMPATIBLE WITH LINE FLUID ANO TEMPERATURE 

4.1.52•6 • 
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NUMBER 

SP42-0i8 

ACCESSORIES: 

FORM R 131-ft-11 REV. 2·11 

Rockwell International Corporation 
Rocketdyne Divi1ion 

Canoga Park, C•htorn111 

FSCM NO. 02902 

REVISION LETTER 1--A.._----.--.--~--"T-..----r-----1 PAGE 3 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED AND 
PLUMBED ACCORDING TO FIGURE 1 ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ± 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• LVDT 

TYPE: DC/DC 
VOLTAGE: 24 voe EXCITATION,± 10 voe OUTPUT SIGNAL, 

LINEARITY TO BE± 2 PERCENT OR BETTER 
THROUGHOUT VALVE LIFT 

ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSlTJONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUGES (3 REQD): INSTRUMENT SIGNAL, UPPER 

& LOWER CYLINDER PRESSURE 

• REGULATOR 

TYPE: AIRSET NITH OUTLET PRESSURE GAUGE 
INLET PRESSURE: 125 t 25 PSIG 
OUTLET PRESSURE: 20 PSIG ± 2 PSI 

• fILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BETTER NITM REPLACEABLE ELEMENT. 

4.1.62-7 



NUMBER 

SP42-068 

ACCESSORIES: (CONT'D) 

Rockwell International Corporation 
Rocketdyne Divi•ion 

C.noga Park, Cahlorn,a 

FSCM NO. 02802 

REVISION LETTER 

A B 

• SOLENOID VALVE 

PAGE 4 

3-WAY, 120 VAC 60 HZ FOR OVERRIDE OF THE POSITIONER 
TO OPEN THE VALVE WHEN THE SOLEUOID IS DE-ENERGIZED. 

MAXIMUM ENVELOPE DIMENSIONS: REFER TO FIGURE 2 ON PAGE 6 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM A i,,-.t-11 REV. 2•18 

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

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 
AND SHALL BE READILY REMOVABLE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 
MA DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR 
SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 3 1/2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND WITH 
100 TOO PERCENT OF VALVE OPERATING LIFT RESPECTIVELY. 

4.1.52-8 
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1, • .. ·y111• u,v,•,11111 
\ I I , I. f .1111, 111•,I 

------·-··--- ----7 
~ 0-20 Ma > 
~ CONTROL SIGNAL - -, 

~- 125 PSIG f...'.) WSTRUMErn AIR 
SUPPLY FILTER REGULATOR 

~ 12'.) voe, >-----v OVERRJ[)E 

CLOSED PORT 

'4"' 24 voe, POSITIO~-----
~ ltlPUT / 

LVDT 
I 
I 
I 

(~ :!: 10 voe, POSITION <l---------J 
l_...;'...J SIGNAL 

I 
I 

ELECTRO- PtlEUMllT I e 
TRANSDUCER 

POSIT I ONER 

ACTUATOR 

OPEN PORT 

HITERFAeE IDENTIFICATIOII: THE FOLLOWING INTERFACES ARE TO BE PERMANEfHLY 
IDENTIFIED AS NOTED. 

0 AIR 

© CONTROL 

0 OVERRTIJE 

© POSIT I OIi 

® SIGNAL 

© FLOW 

·-. ---- ----· 

FIGURE l j 
------·-ron,.." Ill ti-IS REV. 2-71 
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REVISION LETTER 
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NOTrS: 

0 

;/.• FlGUR[ 2 

MATCH llrlE 

l . ALL DIMEtlS 10tl ARE HI HlCIIES 

2. MAXIMUM OJMENSIOfl FOR ACTU/\TOR 
REMOVAL 
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4. 1 

4. 1. 53 

4. 1. 53. 1 

4. 1. 53. 2 

4.1.53-3 

4. 1. 53. 4 

4. 1. 53. 5 

4. 1. 53. 6 

4.1.53-7 

4. 1. 53.8 

4. 1. 53. 9 

Modulating Control Valves 

Downcomer Steam Inlet Valve 

I dent i fi cation 
Tag Number 

UV-2905 

Description 

Downcomer Steam Inlet Valve 

Description 

Manufacturer Valtek, Springville, Utah 

Part Number 
Rocketdyne 
Specification No. 

6 inch mark one body, mark one actuator 

SP42-013 (following) 

Material Body: Chrome Moly 

Weight 1565 1 b 

Prescribed Service 

Steam 

Vendor 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance manuals 

Periodic Service 

none 

Parts Li st 

(See paragraph t{.1.31.11) 

See mfg. maintenance bulletins (See paragraph q.1.31.11) 

Special Tools 

none 

Maintenance Instructions 

See mfg. maintenance bu! let ins (See paragraph 'f'. 1.31.11) 

4. 1 .53. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph '/.1.31.11) 

4.1.53-1 



VALTEK PARTS LIST REVISION NO. 1 
SEP 2&, 1980, SLSGAlL 

SERIAL NO. Vt8&80•001 TAG NO. LJV-2905 

&.• MARK I SOOY SU8•ASSEM8LY 
2500# 4.75• SPUD 2.00• STEM DIA. 
80NNET/W EXTN, STD SEAL, FLOw UNDER 

ITEM DESCRIPTION 
UNIT 
QTY• PART NO. 

UNIT 
PRICt 

--------------------------------------------------------------------------~ 1 BODY, 6", 2500#•••••••••••••••••••••• 
13 EXTN BONNET HALF•RING, 7.25 X 4.25, 0 
20 SEAT kING, &", CV 240•••••••••••••••• 
30 SEAT RETAINER, 6", 2500#••••••••••••• 
40 BONNET,&•, 4.75• SPUD••••••••••••••• 
41 BONNET EXTN, 2.00" STEM, 4.75• SPUD •• 
43 FLANGE, BONNET EXTN, 4.75" SPUD •••••• 
50 PLUG EXTD, b", LIN••••••••••••••••••• 
55 SEAf bASKlT, SPIRAL, b.50 X &.oo ••••• 
58 SONNET GASKET, SPIRAL, 1.so X 1.00 ••• 
&O EXTN BONNET GASKET, SPIRAL, 4.25 X 3. 
70 BONNET FLANGE, &", 2500#••••••••••••• 
60 GLAND FLANGE, 2.00• STEM, 4.75• SPUD. 
83 GUIOE, 2.00• STEM•••••••••••••••••••• 
87 GUIDE, 2.00• ~TEM•••••••••••••••••••• 
88 PACKING SET, ~TD SQUARE, 2.00" STEM •• 
93 PKG SPR, 2.00• STEM, 4.oo L •••••••••• 
94 PKG S~R, 2.00" STEM, 2.00 L•••••••••• 
95 PKG SP~, ~.oo• STEM, o.50 L •••••••••• 
9& PKG SPR-TUSE, 2.00• STE~, 10.&2 L •••• 
97 PKG SPR, 2.00• STEM, 2.00 L•••••••••• 

105 SCREW, URIVE, #4••••••••••••••••••••• 
107 YOKE BOLT, 3/4"•10, 2.75 L••••••••••• 
108 BONNET FLANGE STUD, l•J/4"•8, 8.25 L. 
109 PACKING BUX STUD, 3/4"•10, &.oo L •••• 
110 STUD, 3/4"•10, 4.50 L•••••••••••••••• 
114 BONNET FLANGE NUT, 1•3/4•-o, HD ••••• 
117 PAC~ING Bux NUT, 3/4"•10, Ho •••••••• 
120 NUT, 3/4"•10, HD•••••••••••••••••••• 
12& PLATE, FLOW ARROW, MK 1 & 2•••••••••• 

** ~ECOMMENDEO SPARE PART 

4.1.63-2 

1 ••• 029108.025.041 
4 ••• 015747.150.000 
1 ••• 0049&8.827.000 
1 ••• ooso11.1so.ooo 
t ••• 0175&0.1so.ooo 
1 ••• 029110.150.000 
1 ••• Olb54b.lSO.OOO 
l ••• 02~109.834.000 
1 ••• oosoo8.8b8.ooo ** , ~ A 
l ••• 009372.868.000 --:X 
l ••• 00782b.8b8.000 ** 38.8? 
l ••• 004824.150.000 
l ••• 005406.029.041 
1 ••• 001586.825.000 
1 ••• 00158&.433.000 
l ••• 024248.929.000 **TH A 
4 ••• ooso19.1so.ooo 
l ••• o2093t.tso.ooo 
l ••• 020929.lSO.OOO 
1 ••• oosoos.1~0.000 
l ••• 020931.150.000 
2 ••• 00751&.012.002 
b ••• 007572.195.000 
e ••• 004823.195.ooo 
2 ••• o053l3.012.002 
6 , •• 015173.211.000 
& ••• 00482&.1~5.000 
4 ••• 002281.014.002 
8 ••• 0022a1.211.ooo 
l ••• 002442.153.000 

-• 

~-

• 
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• 
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REVISION NO. l VALTEK PARTS LIST 

TAG NO. 
SEP 2&, 1980, SLSGAIL 

ITEM 

SERIAL NO. Vl8&80-00l 

300 SQ. INCH CYLINDER ACTUATOR 
4.1s• SPUD 2.s• STROKE 
AIR•TO-OPEN 

OESCRll'TION 
UNIT 
QTY• PART NO. 

UNIT 
PtHCt. 

---------·-----------------------------------------------------------------201 YOKE, 300 SQ. INCH, 4.75• SPUD ••••••• 
202 CYLINOE~, 300 SQ. INCH, 8• STROKE •••• 
210 ADJUSTING SCREw, 300 SQ. INCH, 2•1/2• 
211 ACTUATOW STEM, 300 SQ. INCH, 3.38" SP 
213 STROKE PLATE, 2-112• STROKE•••••••••• 
225 PISTON, 300 SQ. INCH••••••••••••••••• 
227 SPRING BUTTON, 300 SQ. INCH•••••••••• 
228 SPACER, 300 SY. INCH••••••••••••••••• 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAK£•OFF ARM, 300 SQ. INCH••••••••••• 
23& SPACE~, TAKE-OFF ARM, 300 SQ. INCH ••• 
237 RANGE SPRING, 3•15••••••••••••••••••• 
239 BELLO~S, RANGt SPRIN~, b" STROK~••••• 
240 TAKE-OFf ARM, POTENTIOMETER, 11.75 L. 
247 BELLOWS, STEM, 300/400 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SQ. 
249 CLAMP, STE~, TRIP•••••••••••••••••••• 
251 PLATE, JAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
253 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RING, 300 SQ. INCH, CYLINOE 
271 PISTON O-RING•••••••••••••••••••••••• 
272 PISTON STEM O-RING••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATO~ STEM 0-RING••••••••••••••••• 
280 PUSITIONER, 74G•••••••••••••••••••••• 
~90 8~ACKET, POSITIONER, 300 SQ. INCH •••• 
292 BRACKET, AIR FILTER•••••••••••••••••• 
293 B~ACKET, TRANSDUCER•••••••••••••••••• 
294 BRACKET, POTENTIOMETEk, 300 SW. INCH. 
300 AIR FILTE~, SPEEDAIHE 2Z435•••••••••• 
301 U-BOLT, AIR FILTER••••••••••••••••••• 
302 GAUGE, 0-30 PSI•••••••••••••••••••••• 
303 SOLENOID, HT8321Ab, 120 voe •••••••••• 
305 LIMIT SWITCH, OPAR, MICRO•••••••••••• 
309 AIRSET, 0-120 PSI, 1/4" NPT•••••••••• 
310 TRANSDUCER, ROBERTSHAW #443•81••••••• 
311 L VDT, 2000 HR•DC•••••••••••••••••• 
321 AIRSET, 0-120 PSI, 1/~• N~T•••••••••• 
J22 VA~wi, i~ITCMING;••••~••••••••••••••• 
345 STEM CLAMP LOCKNUT, 1/2"•13•••••••••• 
346 ACTUATO~ ST~M LOCKNUT, 2••12••••••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCkEw, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, ORIVt, #4••••••••••••••••••••• 

** ~ECOMM~NDED SPA~E PA~T 

4.1.53-3 

1 ••• 017580.300.040 
1 ••• 015794.&0q.008 
l ••• 0183b9.029.0v2 
1 ••• 011sa2.15q.ooo 
l ••• 001252.&03.000 
l ••• 015788.&0l.003 
l ••• 017581.029.040 
l ••• 017564.029.040 
1 ••• 001331.00&.040 
l ••• 015744.029.002 
2 ••• 017940.029.ov2 
l ••• 0O7436.999.000 
l ••• 00&829.&52.000 ** 
I ••• 029721.029.002 
1 ••• 021013.&52.000 ** 
l ••• 001&31.&55.000 ** 
l ••• 030020.029.040 
l ••• 002223.t53.000 
l ••• 002438.153.000 
2 ••• 017675.431.000 
l ••• ot5757.029.0t4 
1 ••• 01s1ss.oso.ooo ** 
l ••• 004920.&50.000 ** 
l ••• 0157~5.&50.000 ** 
l ••• 004q~2.b~O.OOO ** 
l ••• 00b744.999.0U0 
l ••• 0175&&.029.040 
l ••• 001844.029.040 
l ••• 015710.029.040 
l ••• 030071.029.040 
l ••• 001438.999.000 
l ••• 002425.029.002 
I ••• 001294.999.000 
l ••• 0302&0.999.000 
l ••• 002478.999.000 
1 ••• 003090.999.000 
l ••• 029535.999.000 
l ••• 022261.999.000 
1 ••• 003090.999.000 
t ,,,ee~o11,qq1.eee 
1 ••• 00&80&.013.002 
l ••• 01574&.013.002 
2 ••• 001404.675.000 
2 ••• 00111&.012.002 
4 ••• 00751&.012.002 

1 q.<H 
c! •.., l 

l • .'11 
t>. li 1 



REVISION NO. 1 VALTEK PARTS LIST 

TAG NO. 
SEP 2b, 1980, SLSGAIL 

ITEM 

SERIAL NO. V18b80•001 

300 SQ. INCH CYLINDER ACTUATOR 
4.75• SPUD 2.5• STROKE 
AIR•lO•OPEN 

DESCH I PTI ON 
UNIT 
QTY• PART NO. 

UNIT 
PRICE 

--------------------------------------------------------------------------~ 
404 POSITIONEW BOLT, 5/tb••t8, 0.75 L •••• 
405 POSlTlONER NUT, 5/t&••tB •• ••••••••••• 
411 ENCLOSURE, ELECTRICAL, ~ox ••••••••••• 
412 CLAMP, RANGE SPRING, BELLOWS ••••••••• 
425 BASE, POTENTIOMETER, L VDT••••••••• 
42b COVER, POTENTIOMETER, L VO T•••••••• 
427 8RACK~T, POTENTIOMETER, L VO T•••••• 
428 BOLT, 1/4••20, 0.&2 L•••••••••••••••• 
430 TERMl~AL••••••••••••••••••••••••••••• 
431 MOU~TlNG CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUND HEAD, #4•40••••••••••••• 
433 ARM, ADJUSTING, TRANSDUCER••••••••••• 

** RECOMMENDED SPARE PART 

4.1.53-4 

2 ••• 001290.010.002 
2 ••• 001157.013.002 
1 ••• 029230.999.000 
1 ••• 008567.&79.000 
l ••• 019548.029.040 
1 ••• 029723.029.040 
1 ••• 01qsso.02q.040 
2 ••• 01954&.010.002 
l ••• OObo92.999.0uO 
2 ••• Ol9bb5.402.000 
4 ••• 004698.010.002 
l ••• 02&3&8.159.000 

• 



----------,,-------- .. ·---------,----:--------------. NUMBER 

TI HE 

FSCM r JO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park Cal,!orria 

SPECIFICATION 

SP42-0l 3 
TYPE 

Equipment 
r---------------

DATE 
12-15-81 

SUPERSEDES SPEC. DATED: 

r-------= 7-_,.. lR..:.:-::.·R..,..1 _____ --t 
REV. LTR. 

D PAGE I of 6 

INLET VALVE, STEAM, RECEIVER DOWNCOMER 

,__ 
f; ••I~~,,~~;.:!\ :':H 

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. 

fr.', - 1,rn1e,:.T[S (HAtJG[.) 

4.1.53-5 



. ····• ,,,,._ ... , ·--•''t·•.._,, . .,,.,-,. 

Rock1 -- yne Division 
r • . ,,·,( I ,,i.. C ,. • 1•11,1 

Fsc,. NO. 02(,02 L _ · · nEvIs10N uTnn 
SP42-_0l_3 ___ __,~_Q__._~ ] c- j D I I I I PAGE2 of 6 

TAG NUMBER: RDS IV (COMPONENT SHALL BE SO Ir.AG, IDENTIFIED) 

FUtJCTION: MODULATING VALVE 

LINE FLUID: STEAM 

VALVE OPERATING PRESSURE: 1765 PSIG MAX@ 1010°F 

AIR SUPPLY PRESSURE: 125 ~ 25 PSIG 

TEMPERATURE: 

ANSI CLASS: 

~~rn COtHJECTIONS: 

BODY FORM: 

VALVE Cv: 

BODY MATERIAL: 

TRIM TYPE: 

ACTUATOR TYPE: 

LINE FLUID: 1010°F MAX 
AMBIENT: 16 TO 113°F 

2500 LB 

LINE: 6" BUTT \· 1ELn, SCHED. xx~ PIPE 

INSTRUMENT AIR:l/4 NPT (F) 

GLOBE, rn-LI NE, TOP ENTRY 

220 TO 260 

TO BE COMPATIBLE WITH LINE FLUID AND WELDABLE TO ASTM 
A335, GRADE P22 PIPE 

LINEAR 

PNEUMATIC WITH TRAVEL INDICATOR 
CLOSED {[LECTqIC~L rAILURE) 
CLOSED (PNEUMATIC FAILURE) 

PACKING i GASKET MATERIAL: TO BE COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

INTERNAL LEAKAGE: .01~ OF RATED Cv MAXIMUM 
i,__ -·----·- -----·-··--··---··------ ----------------------' 
FOFH,4 A 131~ 15 RE-V. 2 78 

4.1.53-6 
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SP42-0l 3 

Roclc.,,,ell lnl••111<1:,on,11 Corporillton 
Rock,,tdyne Division 

FSC 'I NO. 07602 L --- REVISION LETTER I I l.8Ts'·Tc:o] --,-I -----.I--,---, PAGE 3 of 6 

-------------·-·------

EXTERtJAL LEAKAGE: 

ACCESSORIES: 

NO VISIBLE LEAKAGE 

THE FOLLOWING ACCESSORIES SHALL BE VALVE MOUNTED 
AND PLUMBED ACCORDING TO FIGURE 1: 

ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ~ 2 PSI 
ELECTRICAL INPUT SIGNAL: 4- 20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIG~AL: 3 - 15 PSIG DIRECTLY PROPORTIONAL 

TO INPUT SIGNAL CONTROL RANGE 
ELECTRICAL ENCLOSURE: NEMA TYPE 3 

ELECTRICAL CONNECTIOriS: TERMINAL STRIP AND 1/2" 

THREADED CONDUIT CON~ECTIONS 

LVDT 

TYPE: 
VOLTAGE: 

DC/DC 

24 VDC EXCITATION,± 10 voe OUTPUT SIGNAL, 
LINE,ll.R ITY TO BE ± 2 PER CENT OR BETTER 
THRnl!GH()lJT V,£1.L VE LI FT. 

ENCLOSURE: MEMA TYPE 3 

ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2" THREADED 
CONDUIT CONNECTION 

POSIT I ONER 

INSTRUMENT SIGNAL: 3-15 PSIG 

PRESSURE GAWGES (3 REQD): INSTR. SIGNAL, UPPER & 
LOWER CYLINDER PRESSURE 

SOL ENO ID VALVE 

TYPE: 
VOLT.A.GE: 
SOLENOID ENCLOSURE: 

3-Wl\Y - N .C. 

120 VDC 
NEMA TYPE 3 •1 ELECTRICAL CONNECTION: 611 LONG LEADS THROUGH 

l ___ --------------------------------
FORM R 1Jl+j 1~ REV 2 78 

1 / 2" THREADED CON DU n CON'IE CT IO~ __J 
4.1.53-7 



NUMBER 

r------
, 

J 

1

ACCESSORIES (CONT'D): 

i 

L 

DESIGN FEATURES: 

PRE PARAT ION FOR 
DELIVERY: 

<=:·1RM R 131~-1:, RF\! 7-7A 

SP42-013 

Rockwell International Corporation 
Rocketdyne Division 

FSCM NO. 02602 

REViSION LETTER 

A B C D 

POSITION SWITCH 

PAGE 4 Of 6 

28 VDC, 2 amps, two SPOT switches for indication of open and 
closed position of valve. 

REGULATOR 

TYPE: 
INLET PRESSURE: 
OUTLET PRESSURE: 

FILTER 

AIRSET WITH OUTLET PRESSURE GAUGE 
125 ± 25 PSIG 
20 PSIG ± 2 PSI 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 

ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

l. THE MAXIMUM DIEMNSIONS FOR THE VALVE INCLUDING THE 
ACCESSORY COMPONENTS ARE SHO\.JN IN FIGllRE 2. ANY 
DIMENSIONS OUTSIDE OF THOSE NOTED ARE TO BE NEGOTIATED . 

2. AFTER INSTALLATION, THE VALVE BODY WILL BE INSULATED 

BY ROCKETDYNE SUCH THAT THE VALVE BODY TEMPERATURE 
WILL STABILIZE AT A MAXIMUM TEMPERATURE OF 1010°F. 

3. POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND WITH 

0 TO 100 PER CENT OF VALVE OPERATING LIFT RESPECTIVELY. 

4. THE VALVE MUST BE SERVICEABLE WITHOUT REMOVAL FROM THE 
LINE. 

l. THE VALVE IS TO BF DELIVERED FULLY ADJUSTED AND READY 
FOR OPERATION WHEN CONNECTED TO AO TO 20 MA DC CONTROL 
SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

2. THE VALVE SHALL BE CONTAMINANT FREE (INCLUDING RUST 

AND MILL SCALE), AND SHALL RE PACKAGED WITH COVERED 
PORTS TO PREVENT CO~TAMIANTION DURING SHIPMENT AND 
STORAGE. 

4.1.53-8 
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Rock•· , lyric [)1v151011 
(., ,.,.. • r ' '• '\11,L 

FS<. \ 'W.O:"f.02 

'•0'.'til R [ . ·-··;~s10r, L ETl Ul 

~-S_P_42_-0l3 ____ ---L,..1-..:..cA~i~B :·cro -~-~--- PA(;E 5 of 6 

--·--~--- ------

G') 0-20 Ma v CONTROL S lGNAL 

~ 
125 PSIG 

l i ·1"'T"LJ'·'rf'T "'"' . IL, ~. l'lc. ,, f-'.Jt\ 

SUPPLY 
FILTEH 

{1'·1 l 2r1 VDC v OVtRRIDE 

(?', 24 voe, rc1sn10~-----
~ lriPUT / 

r-i[GULATOR 

' >---- --• 
/ 

CL ('1S ED PORT 

\'DC, POS 1T I0~1 
SIGrlP,L 

I 
I 

I <}--------.J 

ELECTRQ-P::EUMAT IC 
TRANSDUCER 

POSITIONER 

ACTUATOR 

OPEN PORT 

Ir:TEKFL.CE JDENTIFICJITION: THE FOLLc.-::NG INTERFACES ARE TO BE PERMANrnTLY 
IDENTIFIEC AS NOTED. 

0 I\ IR 

0 CONTROL 

G) OVERRIDE - SEE DETAIL FIGURE 3 

0 POSlTIQrl 

® SIGNAL 

© FLOv/ FIGURE l 

-·----- --- - ---------·· -.-- ·-·---·· --··---------·~-------- ·-~--------------·---F \,'' ',I H 13 : -t-1 1 ~' RE: V 2 -18 
4. 1.53-9 
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FSl ~, NO. 0:>602 

[ --·mv1s10N LETTEn I 
SP42-..;:.._0l;..:3 ____ ...... l~_A_._B__,__-r_c_J..._·_o ........ ]'----....... c_-:_1-_-__ ....... _-=._-:__PA_G_l6_of_6__. 

0 80 

FLOvJ 

FIGURE 2 

FOFlM A 13!.}i 15 REV. 2·78 

NOTES: 

0 

4. 1.63-10 

l. ALL DIMENSION ARE IN INCHES 
2. MAXIMUM DIMENSION FOR ACTUATOR 

REMOVAL 

• 

• 

• 
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r-·- ------NUM!i f. H 

SP42-013 

OVE~R1DE SOLENOIDS (Detail) 

Rockwell International Corporation 
Rocketdyne Division 

(.·,.111l'U:I r·,,ri. , i,,' ,I '\ 1 ,l 

FSCM NO 02607 

l Hl VISION LE.ITER __J 
I_A 7 s l c l o I ·-r1----r1--r- I PAGE 

OBJECTIVE: To override the positioner to close the valve regardless of 
control signal to 1-P transducer (positioner). Also with 
electrical failure valve must fail closed. 

PRESS 
POSITIONER 

RDSIV 

FIGURE 3 

FJRM R 13i-h 1:- REV 2-78 4.1.53-11 

PRESS 

3-15 PSIG 
SIGNAL 
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4. 1 

4. 1. 54 

4. 1. 54. 1 

4. 1. 54. 2 

4. 1. 54. 3 

4.1.54.4 

4. 1. 54. 5 

4. 1. 54. 6 

4. I .~,4. I 

4. 1. 54. 8 

l1 • I . r,11 . <J 

Modulating Control Valves 

Desuperheater Inlet Steam Control Valve 

Identification 
Tag Number 

Description 

UV-3102 Desuperheater Inlet Steam Control Valve 

Description 

Manufacturer 

Part Number 

Rocketdyne 
Specification No. 

Material 

Weight 

Prescribed Service 

steam 

Vendor 

Valtek, Springville, Utah 

Mark one body, mark one actuator 

SP42-065 (following) 

Body: Chrome Moly 

1525 1 b 

Valtek, Springville, Utah 

Special Cautions 

See mfg. maintenance bulletins (See paragraph 1.1.31. 11) 

Periodic Service 

none 

Part·, Li:,t 

See mfg. maintenance bulletins (See paragraph f. 1.31. 11) 

Special Tools 

none 

M,1 in I ,·11,rn, ,. I rt', I 1 111 I i 011', 

See 111fg. mainten,.ince bulletins (See paragraph '/.1.31.11) 

4. 1.54. 10 Acceptance Tests 

See mfg. maintenance bulletins (See paragraph 'j.1.31.11) 

4.1.54-1 



VALTEK PARTS LIST REVISlON 
SEP 2b, 

NO. 1 
1980, SLSGAIL 

SEWIAL NO. v1qoqo-001 TAG NO. U V-3102. 
&.• MARK I BODY SUB-ASSEMBLY 
2500# 4.75• SPUD 2.oo• STEM OIA. 
BONNET/W EXTN, STO SEAL, FLOW UNDER 

ITEM DESCRIPTION 
IJNIT 
QTY. PART NO. 

UNIT 
PRICE. 

--------------------------------------------------------------------------· l HODY, &•, 2500#•••••••••••••••••••••• 
13 ExTN BONNET HALF-RING, 7.25 X 4.25, 0 
20 SEAT RING, t,•, CV 240•••••••••••••••• 
30 SEAT RETAINER,&•, 2500#••••••••••••• 
40 BONNET, b", 4.75• SPUD••••••••••••••• 
41 BONNET EXTN, 2.oo• STEM, 4.75• SPUD •• 
43 FLANGE, BONNET EXTN, 4.75• SPUD•••••• 
50 PLUb tXTD, o•, LIN••••••••••••••••••• 
5~ SEAT GASKET, SPIRAL, &.so X &.ou ••••• 
58 BONNET GASKET, SPIRAL, 1.so X 1.00 ••• 
60 EXT~ BONNET GASKET, SPIRAL, 4.25 X 3. 
70 BONNET FLANGE, t,•, 2500#••••••••••••• 
80 GLAND FLANGE, 2.oo• STEM, 4.75• SPUD. 
83 GUIDE, 2.00• STEM•••••••••••••••••••• 
87 bUIOE, 2.oo• STEM•••••••••••••••••••• 
68 PACKlhG StT, STD SQUARE, 2.00• STEM •• 
93 PKG SPR, l.oo• STEM, 4.00 L •••••••••• 
94 PKG SPR, 2.oo• STEM, 2.00 L•••••••••• 
95 PKG SPR, 2.00• STEM, 0.50 Le••••••••• 
9& PKG SPR•TUHE, 2.oo• ST~M, lO.b2 L •••• 
97 PKG SPR, 2.oo• STEM, 2.00 L•••••••••• 

105 SCREW, ORIVE, #4••••••••••••••••••••• 
107 YOKE HOLT, 3/4••10, 2.75 L••••••••••• 
108 BONNET FLANGE STUO, 1•3/4••6, 8.25 L. 
109 PACKING ijQX STUO, 3/4•-10, &.oo L •••• 
110 STUO, 3/4••10, 4.50 L•••••••••••••••• 
114 BONNtT FLANGE NUT, 1•3/4"•8, HO••••• 
111 PACKING MOX NUT, 3/4"-10, HD •••• ~ ••• 
120 NUT, 3/4••10, HO•••••••••••••••••••• 
1ib PLATE, FLOW ARROW, MK I & 2•••••••••• 

** KECOMMENDED SPARE PART 

4.1.54-2 

1 ••• 029tos.02s.041 
4 ••• 015747.150.000 
1 ••• oo49&e.a21.ooo 
t ••• 005011.150.000 
1 ~ •• Ol75b0.150.000 
1 ••• 029110.150.000 
1 ••• 01&54&.1so.ooo 
l ••• 02910~.834.000 
l ••• 005008.8&8.000 ** T ~ A 
1 •••009372.8b8.0~0~~ 
1 ••• 00782&.8&8.000 ** 38.82 
l ••• 004824.150.000 
l ••• 00540&.029.041 
1 ••• OOlSd&.82~.ooo 
l ••• 00158&.431.000 
1 ••• 024248.929.000 ** T ~ A 
4 ••• u05019.l50.000 
l ••• 020931.150.000 
1 ••• 020929.150.000 
1 ••• oosoos.150.000 
l ••• 020931.150.000 
2 ••• 00751&.012.002 
& ••• 007572.195.ooo 
8 ••• 004823.195.000 
2 ••• 005323.012.002 
8 ••• 015173.217.000 
8 ••• 00482&.195.000 
4 ••• 002281.014.002 
e ••• 0022s1.211.ooo 
1 ••• OOl442.153.000 

• 



• 

• 

• 

VALTEK PARTS LIST REVISION NO. 1 
SEP 2&, 1960, SLSGAIL 

ITEM 

TAG NO. 

300 SQ. INCH CYLINDEN ACTUATOR 
4.75" SPUD 2.5" STROKE 
AIR-TO•OPEN 

DESCRIPTION 
UNIT 
QTY• PART NO. 

LJN!T 
PRICE 

---------------------------------------------------------------------------201 YOKE, 300 SQ. INCH, 4.75" SPUD ••••••• 
202 CYLINDER, 300 SQ. INCH, 8" STROKE •••• 
210 ADJUSTING SCREW, 300 SQ. INCH, 2•1/2" 
lll ACTUATOR STEM, 300 so. INCH, 3.j6" SP 
213 STROKE PLATE, 2-112" STROKE•••••••••• 
225 PISTON, 300 SQ. INCH••••••••••••••••• 
227 SPRING BUTTON, 300 SQ. INCH•••••••••• 
228 SPACER, 300 SO. INCh••••••••••••••••• 
229 SPRING, 100/200 SQ. INCH••••••••••••• 
235 TAKE-OFF ARM, 300 SQ. INCH••••••••••• 
23& SPACER, TAKE•OFF ARM, 300 SQ. INCH ••• 
237 RANGE SPR!NG, 3•15••••••••••••••••••• 
239 BELLOWS, RANGE SPRINb, b" STROKE••••• 
240 TAKE•OFF ARM, POTENTIOMETER, 11.75 L. 
247 BELLOWS, STEM, 300/400 SQ. INCH•••••• 
248 GASKET, ADJUSTING SCREW, 100/200 SU. 
249 CLAMP, STEM, BAILEY •••••••••••••••••• 
251 PLATE, TAG••••••••••••••••••••••••••• 
252 SERIAL PLATE••••••••••••••••••••••••• 
~53 BUSHING, STEM•••••••••••••••••••••••• 
25& RETAINING RINb, 300 SU. INCH, CYLINDE 
271 PISTON O•RING •••••••••••••••••••••••• 
272 PISTON STEM o-RING••••••••••••••••••• 
274 YOKE O•RING•••••••••••••••••••••••••• 
275 ACTUATOR STEM O•RINb••••••••••••••••• 
280 POSITIONER, 74G•••••••••••••••••••••• 
290 BRACKET, POSITIUNER, 300 SQ. INCH •••• 
292 BwACKtT, AIR FILTER•••••••••••••••••• 
293 BRACKET, TRANSDUCER•••••••••••••••••• 
294 8WACKET, POTENTIOMET~R, 300 SQ. INCH. 
300 AIR FILTER, SPEEDAIHE 22435•••••••••• 
301 U•80LT, AJij FILTER••••••••••••••••••• 
302 GAUGE, 0•30 PSI•••••••••••••••••••••• 
303 SOLE.NOil>, HT8321A6 120 •••••• •. 
309 AIRSEl, 0•120 PSI, l/4" NPT•••••••••• 
310 T~ANSDUCtR, R08tRTSHAW #443-Bl••••••• 
311 L V __ D T, 2(~~~=.Q£•••••••••••••••••• 
321 AIRSET, 0-120 PSI, l/4" NPT•••••••••• 
~c!il 'lltL'wir 61111T-£Hl.HG,a11aa,a11111a,aaaaaa 
345 STEM CLAMP LOCKNUT, 1/2"-13•••••••••• 
348 ACTUATOR STEM LOCKNUT, 2••t2••••••••• 
400 PLATE, VALTEK, 100/200 SQ. INCH•••••• 
401 SCREW, PAN HEAD, #4•40••••••••••••••• 
402 SCREW, URIVE, #4••••••••••••••••••••• 
404 POSITIONE~ SOLT, 5/1&"•18, 0.75 L •••• 

** RECOMME.~DEO SPARE PART 

4.1.54-3 

1 ••• 017580.300.040 
1 ••• 0157~4.609.006 
l ••• Ol83b9.02q.002 
l ••• 017582.159.000 
1 ••• 0012s2.&0J.ooo 
1 ••• 01s1ae.&01.003 
l ••• 017561.029.040 
l ••• 017584.029.040 
1 ••• 001331.00&.040 
l ••• 015744.029.002 
2 ••• 017940.029.002 
1 ••• 00743&.999.000 
l ••• 000829.652.000 ** 
1 ••• 029721.02q.002 
l ••• 021013.&52.ooo ** 
1 ••• 001&Jt.&5s.ooo ** 
1 ••• 019355.029.040 
l ••• 002223.153.000 
1 ••• 002438.153.000 
2 ••• 017675.431.000 
l ••• 015757.029.014 
1 ••• 01s1ss.&so.ooo ** 
1 ••• 004920.&so.ooo ** 
l ••• 015755.&50.000 ** 
1 ••• 004922.&so.ooo ** 
1 ••• oo&744.99q.ooo 
l ••• 0175&&.02q.040 
1 ••• 001844.029.040 
1 ••• 015710.029.040 
1 ••• 030098.029.040 
l ••• 001438.999.000 
l ••• 002425.029.002 
1 ••• 001294.999.0UO 
1 
l 
l 
l 
1 
l 
l 
l 
2 
2 
4 
2 

... 
••• 003oqo.q99.ooo 
••• 02953s.qqq.ooo 
••• ol226t.q~~.ooo 
••• 003oqo.qq9.ooo 
•• ,ee~s73.99~.oao 
••• OOb80o.013.002 
••• 01574&.013.002 
••• 001~04.&75.000 
••• 00111e.012.002 
••• 00751&.012.002 
••• 001290.010.002 

19.CH 
2 • <, t 

19.91 
2.01 



VALTEK PARTS LIST REVISION NU. l 
SEP 2b, 1980, SLSGA!L 

ITEM 

300 SQ. INCH CYLINDER ACTUATOR 
4.75" SPUD 2.5" STROKE 
AIR-TO•OPt::N 

OE5CRIPTION 
UNIT 
YTY. PART NO. 

UNIT 
PRICE. 

---------------------------------------------------------------------------40~ POSITIONER NUT, ~/1b"•te ••••••••••••• 
40, ENCLOSURE, ELECTRICAL, sax ••••••••••• 
412 CLAMP, ~ANGE SPRING, BELLOWS••••••••• 
42~ BASE, POTENTIOMETER, L v OT••••••••• 
4~& COVtR, POTENTIOMETEH, L VO T•••••••• 
427 BwACKlT, POTENTIOMETER, L VO T•••••• 
428 BOLT, l/4"-20, o.&2 l•••••••••••••••• 
430 TERMINAL••••••••••••••••••••••••••••• 
431 MOUNTING CLIP, POTENTIOMETER••••••••• 
432 SCREW, ROUNO HEAD, #4•40••••••••••••• 
433 ARM, AOJUSTlNG, TRANSOUCER •• ••••••••• 

•• RECOMMENDED SPARE PART 

4.1.54-4 

2 ••• 0011~1.013.00i 
1 ••• 029250.qqq.ooo 
1 ••• 0085&7.&79.000 
1 ••• 019546.029.040 
l ••• 029723.0i9.040 
l ••• 019550.029.040 
2 ••• 01954&.010.002 
l ••• 00&692.999.000 
2 ••• 0196&5.402.000 
4 ••• 004696.010.002 
l ••• 02&3&8.159.000 

-• 

• 



• PREPARED BY 

J. K. CHENG 
APPROVALS 

TITLE 

• 

• FOflM" 11, H 1 flEV ']./f 

FSCM NO. 02602 

Rockwell International Corporation 
Rocketdyne Division 

Canoga Park, California 

SPECIFICATION 

DESUPERHEATER STEAM PRESSURE CONTROL 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 . 

( <h - INDICATF.S CHANGr) 
4.1.54-5 

NUHBER 
SP42-065 

TYPE 
EQUIPMENT 

DATE 
4-28 -RO 

SUPERSEDES SPEC, DATED: 
1-25-80 

REV. LTR. 
A PAGE I of 6 



!NUMBER 

SP42-065 

TAG NUMBER: 

FUNCTION: 

BODY TYPE: 

END CONNECTIONS: 

PIPE MATERIAL: 

BODY MATERIAL: 

ANSI RATING: 

LINE FLUID: 

MAXIMUM INLET 
PRESSURE@ 
TEMPERATURE: 

AMBIENT TEMPERATURE: 

TRIM FLOW CHARACTERISTIC: 

0 FLOW COEFFICIENT: 

INTERNAL LEAKAGE: 

EXTERNAL LEAKAGE: 

ACTUATOR: 

FAIL SAFE POSITION: 

INSTRUMENT AIR SUPPLY: 

PACKING & GASKET MATERIAL: 

l __ -~---------
F-OfO.A A IJl~-1!, HE\/.} lR 

Rockwell International Corpor:ihon 
ROCkE·ldyne Division 

Cano,; a F ark. Cal1lo,n,,1 

FSCM NO.02602 

I REVISION LETTER I 1-A--rl-...--.--~----.----.-- PAGE 
2 

TDSIV (COMPONENT SHALL BE TAG IDENTIFIED) 

MOOULATING VALVE 

GLOBE, IN-LINE 

6 INCH BUTT WELD 

ASTM A335 GRADE P22, SCHEDULE XXS 

COMPATIBLE WITH LINE FLUID AND WELD CONNECTIONS 

2500 LB CLASS 

STEAM 

1775 PSIG@ 985°F 

16° TO 1l 3°F 

· LINEAR 

Cv = 272 

MAXIMUM PERMISSIBLE 0.01% OF RATED VALVE CAPACITY 

NONE VISIBLE 

PNEUMATIC WITH TRAVEL INDICATOR 

CLOSED (ELECTRICAL FAILURE) 
CLOSED (PNEUMATIC FAI~URE) 

125 ± 25 PSIG 

COMPATIBLE WITH LINE FLUID AND TEMPERATURE 

4.1.54-6 

-• 
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• 

• 

---------------------------------

NUMl"IFR 

SP42-065 

ACCESSORIES: 

FORM R 131_..•15 REV. 1-78 

Rockwell lnlcrnaltonal Corporahon 
RockE•ldyne Division 

Cano~ a J ,1rk.. Cahlorrua 

FSCM NO. 02602 

REVISION LETTER 
1---~-~-

A PAGE J 

THE FOLLO'l,J;NG ACCESSORIES SHALL BE VALVE MOUNTED AND 
PLUMBED ACCORDING TO FIGURE l ON PAGE 5: 

• ELECTRO-PNEUMATIC TRANSDUCER 

PNEUMATIC INPUT: 20 PSIG ± 2 PSI 
ELECTRICAL INPUT SIGNAL: 4-20 MA DC (CONTROL RANGE) 
PNEUMATIC OUTPUT SIGNAL: 3-15 PSIG DIRECTLY PROPOR-

TIONAL TO INPUT SIGNAL 
CONTROL RANGE 

ELECTRICAL ENCLOSURE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTIONS: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• LVDT 
TYPE: DC/DC 
VOLTAGE: 24 VDC EXCITATION,± 10 voe OUTPUT SIGNAL, 

LINEARITY TO BE± 2 PER CENT OR BETTER 
THROUGHOUT VALVE LIFT. 

ENCLOS~RE: WEATHERPROOF (NEMA TYPE 3) 
ELECTRICAL CONNECTION: TERMINAL STRIP AND 1/2 INCH 

THREADED CONDUIT CONNECTION 

• POSITIONER 

INSTRUMENT SIGNAL: 3-15 PSIG 
PRESSURE GAUGES (3 REQD): INSTRUMENT SIGNAL UPPER & 

LOWER CYLINDER PRESSURE 

• REGULATOR 

TYPE: A_IRSET WITH ·ouTLET PRESSURE GAUGE 
INLET PRESSURE: 125 ! 25 PSIG 
OUTLET PRESSURE: 20 PSIG t 2 PSI 

• FILTER 

ALL INSTRUMENT AIR SHALL BE FILTERED TO 25 MICRONS 
ABSOLUTE OR BETTER WITH REPLACEABLE ELEMENT. 

4.1.54-7 



¢ 

NUMern 

SP42-065 

ACCESSORIES: (CONT'D) 

Rockwell lnl•,malional Corporabon 
RockeMyne Division 

Cano;1o1 Park. Cahtorn1,1 

FSCM NO. 02602 

REVISION LETTER -A~~-~-p---------~- PAGE 

• SOLENIOD VALVE 

4 

3-WAY, 120 VAC 60 HZ FOR OVERRIDE OF THE POSITIONER 
TO CLOSE THE VALVE WHEN THE SOLENOID IS DE-ENERGIZED 

MAXIMUM ENVELOPE DIMENSIONS: REFER TO FIGURE 2 ON PAGE 6 

CLEANING AND PACKAGING: 

DESIGN FEATURES: 

FORM R IJUH!'> RFV :1 18 

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

• ELECTRICAL COMPONENTS ARE TO HAVE WEATHERTIGHT 
ENCLOSURES (NEMA TYPE 3). ENCLOSURES SHALL BE 
EQUIPPED WITH A 1/2 INCH THREADED CONDUIT CONNECTION. 

• ALL THE ACCESSORY COMPONENTS SHALL BE MOUNTED ON 
AND PROPERLY CONNECTED TO THE VALVE AS PER FIGURE 1, 
AND SHALL BE READILY REMOVABLE FOR SERVICING. 

• THE VALVE SHALL BE DELIVERED FULLY ADJUSTED AND 
READY FOR OPERATION WHEN CONNECTED TO AO TO 20 MA 
DC CONTROL SIGNAL AND 125 PSIG INSTRUMENT AIR SUPPLY. 

• VALVE SHALL BE DESIGNED TO PERMIT 4 1/2 INCH THICK 
INSULATION WITH ALL THE ACCESSORIES MOUNTED. 

• THE VALVE SHALL BE SERVICEABLE WITHOUT REMOVAL FROM 
THE LINE. 

• POSITIONER INPUT OF 3 TO 15 PSIG SHALL CORRESPOND ., 
WITH OTO 100 PER CENT OF VALVE OPERATING LIFT 
RESPECTIVELY. 

4.1.54-8 
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~•u· IJ1w1·.iuu 

1 sc·• NO. o;;,r.111 

l"'IH-.. 1111 II 

SP'l?.-065 ---- J 
---·· ·-·--- ---

Ill Vl!il()rl I I. I II IC ~J~. I . ·· 1 - · 1 · .. I ·•1 ·•·-·:---I ··/\,;I 5 

-·-·--··---- ------------ .. -- .... 

·• 175 PSJf. 
f_:) JrlSTRUM[llT /\IR 

SUPPLY 

~ 0-20 Ma 
l--.:,J CONTROL SI GtlAL 

>---8--·~ 
FILTER REGULATOR 

ri', 120 voe, >-----~ OVERRIDE -

aPEN PORT 

~ 211 VIK, POSITIO~-----v JIIPUT / 
LVDT 

I 
I 
I 

{s1 ~ 10 VDC, POSITION <}---------.J 
1✓ SIGN/\L ©Fut° 

ELECTRQ-PIIEUl-1/\T IC 
TRANSDUCER 

POSIT !ONER 

ACTUATOR 

C. LOS ED PORT 

JrlTERFACE IDEtHIFICATIOll: THE FOLLOWJNr, INTERFACES ARE TO BE PERMANEIITLY 

IDENTIFIED AS NOTED. 

0 AIR 

0 COtlTROL 

0) OVERR TIJE 

0 POSITIOII 

© SIGNAL 

0 FLOH FIGURE 1 

- ··•-· -· ---·--------- ...... --
' 1111•.4 •• 11111 1!, fl[V 2·/11 

4 .. 1.54-9 
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Uo<.l-.wt:ll h1h·1· .,1u,11.,1 C:u11h''· ... an 
Hoi;k1,1dyntl D1v,sio11 

FSCM NO. 02G02 

--- ·--- -- --------------------------------

(iJ 12. ........... 

I _ 
I fH••• II 111 1• "• 111 V 

NOHS: 

¢ 0 

4.1.54-10 

t·1fi.TC!I l. I UE 

1. ALL ornrns 10!-I /I.RE Ill IrlCIIES 

2. Ml\XJMUM ornrns,ori FOR ACTUATOR 
REMOVAL 

• 



COPES-VULCAN 
Lake City, Pennaylvanla 16423 



• 

• 

• 

P.O. BOX 577 
LAKE CITY, PENNSYLVANIA 16423 
PHONE: 814/774-3151 
TELEX: 91-4414 

C. V. ,TOR: 

CUSTOMER: 

ULTIMATE USER: 

E~JlJ 1 PMENT: 

C.V. INSTRUCTION MANUAL 
REPLACEMENT PRICE - $58.00 

(1•,,,,.,, ""' f1r1t1. fr1re 1nvo1ettd 111111 
I, .. Ir,,,! -,r,!.11:,1"'1 .,, 11;,e r,f Shll-'l""'l'tl't.) 

• 

COPES-VULCAN 

(Jnp nl rhe WMF' {,1n,n/1r/,11f'li lnrf11s111es 

]/Jilrt:F 

C21/u0 

8010-14896 & 
8064-16895 , •-& No £.S- File No. 3Cf 

811' ·~---

5002C21700 

f J NAL FEB 1 l98Z 

Stearns-Rogers Inc. 
4500 Cherry Creek Drive 
Denver, Colorado 80217 

Dept. of Energy 
Solar I Pilot Plant 
Daggett, California 

Copes-Vulcan D-100 & CV600 Control 
Valves 

4.1.55-3 

INSTALLATION 
OPERATION & 
MAINTENANCE 
INSTRUCTIONS 

Form SRV 2 Rev 10179 

• 
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I 

Form SRV 2 Rev 1on9 

NOTE: 

BE SURE THIS INSTRUCTION MANUAL REACHES THE 
PERSONNEL .RESPONSIBLE FOR THE OPERATION, IN
STALLATl~~tl'JfND M41NTENANCE OF THIS EQUIPMENT. 

THIS MANulf HAS BEEN PREPARED FOR USE BY COM
PETENT AND KNOjVLEDGEABLE PERSONNEL. IT IS 
IMPORTANTTHAiftHS EQUIPMENT NOT BE INSTALLED, 
OPERATED OR MAINTAINED WITHOUT READING, UN
DERSTANDING, AND FOLLOWING THE PROPER COPES
VJJLCAN . ..E.R~l!irfi.JRES, OTHERWISE PERSONAL INJURY 
OR EQUIPMENT DAMAGE MAY RESULT. 

This instruction manual has been furnished for use by the customer 
indicated, consistent with the transaction between this customer and 
Copes-Vulcan. No copies or data from this manual shall be furnished to 
a third party without the written agreement of Copes Vulcan, Lake City, 
Pennsylvania. 

4_ 1.55-4 
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COPES-VULCAN, INC. 

TABLE OF CONTENTS 

for -One nl the White Cnnso/1datetf /11d11st111•.1 

fYJ/J(cU CV JOBS #8010-14896 & 8064-16895 

GENERAL INFORMATION -------------------------------- FORM 60:37:30 

SECTION 1.0 D-100 CONTROL VALVES 

ENDS DRAWINGS 
Table of Dimensions for Socket Weld Ends --------- L-82917 
Butt Weld Ends Detail ---------------------------- B-147468 

VAi.Vi•: llRAWINCS 

- J-1/2" - 150// D-100-40 CONTROL VALVE, TAG: FV-1007 
Valve Assembly Drawing ------------------------- E-195626 
Data Specification Sheet ----------------------- 1 of 1 

2" - 250011 D-100-40 CONTROL VALVE, TAG: FV-1006 
Valve Assembly Drawing ------------------------- E-195621 
Data Specification Sheet ----------------------- 1 of 1 

2-1/2" - 900(1 D-100-60 CONTROL VALVE, TAG: PV-647B 
Valve Assembly Drawing ------------------------- E-195761 
Data Specification Sheet ----------------------- 1 of 1 

4" - 300/1 D-100-100 CONTROL VALVE, TAG: AOV-1008 
Valve Assembly Drawing ------------------------- E-195617 
Data Specification Sheet ----------------------- 1 of 1 

12" - 30011 D-100-160 CONTROL VALVE, TAG: PV-640 
Valve Assembly Drawing ------------------------- E-196350 
Data Specification Sheet ----------------------- 1 of 1 

8" - 60011 D-100-400 CONTROL VALVE, TAG: PV-1000 
Valve Assembly Drawing ------------------------- E-196349 
Data Specification Sheet ----------------------- 1 of 1 

ACCESSORY KIT DRAWINGS --------------------------- L-190313 
L-195622 
E-195933 
L-195948 
E-196756 
E-196780 

OPERATION INSTRUCTIONS 
D-100-40 Diaphragm Operated Valve Instructions - FORM 01:Pll0:37 
D-100 Diaphragm Operated Valve Instructions FORM Ol:Pl3:37 
Procedure for Assembly of D-100 Valves --------- PROCEDURE #1,2.187 

1·<>1111 SRV.l. Rev. 10/77 
-1-
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COPES-VULCAN 
One al 1ne Wh11e Consol1dared lndusrnes 

(ljj/}rt8 

GENERAL INFORMATION 

No control system will operate satisfactorily if it is not 
properly installed, operated and maintained. 

These instructions outline the correct procedure. Fol
low them closely to be sure of best operating results, 
trouble free operation and long service life. 

We want your Copes-Vulcan equipment to give you the 
best possible service. If you ever have any questions 
about operation, maintenance or related problems, 
please feel free to write to us. 

Check the Material 

Do not start installation until material has been care
fully checked against the list furnished by Copes-Vulcan. 
Be sure the unpJcked material is for the boiler on which 
it is to be installed. 

A WORD OF CAUTION 

Carelessness in repairing steam or air control equipment 
can cause serious injuries. Accidents can be prevented 
by raking simple precautions. 

Always get permission and a release from the proper 
authoriry before starting to repair any equipment. 
Use proper lifting equipment for heaiy equipment. 
Do not attempt repairs beyond your ability. 

Before repairing any equipment operated by steam or 
air, make sure ail supply valves have been closed. tagged 
or locked. If steam or air supply lines must be energized. 
for purpose of test, use extreme caution. 

Ordering Repair Parts 

In ordering parts, always give the following: 

Name and number of parts as found on the 
parts list drawing. 

Serial number as found on the brass name plate 
attached to the unit. 

If your company name has changed since your Copes
Vulcan equipment was ordered, please give the old name . 
This is the name listed in Copes-Vulcan files. 

FOAM 60:37:30 

10/79 

Parr.; prices are not listed in this booklet. A quotation 
will be submitted on request or we will bill for them at 
the lowest prevailing prices. 

Material & Workmanship Guarantee 

Copes-Vulcan guarantees the control equipment for a 
period of one year from date of shipment against 
defects in material and workmanship and will replace 
any defective parts F.0.8. Lake City, Pennsylvania, if 
such parts be returned to the Copes-Vulcan plant with 
shipping charges prepaid. 

Copes-Vulcan Service Policy 

Copes-Vulcan maintains a staff of competent Service 
Engineers strategically placed in territories about the 
United States and Canada. These Engineers are available· 
on receipt of a written purchase order to provide the 
following types of service: 

l. Superyision of erection. 
2: Make initial start-up of equipment. 
3. Assist in repaH or maintenance. 
4. Instruction of operating and maintenance personnel. 

Service Engineers regularly inspect all installations of 
Copes-Vulcan equipment on water tube boilers. There 
is no charge to the user for these inspections, however, 
they arc scheduled at Copes-Vulcan's convenience. 
Usually when an Engineer is in a specific area he will, 
time permitting, schedule inspection calls on all cus
tomers in that area. · 

Copes-Vulcan service makes sure that its equipment 
performs. at peak efficiency and that the user's opera
tors are taught preventive maintenance to assure ef
fective operation at lowest possible cost. 

Requests for emergency service calls will be handled as 
quickly as possible if addressed to Copes-Vulcan's 
MANAGER OF SERVICE. Such calls are generally 
made at the customer's expense, at a fixed per-diem 
rate plus traveling expenses. 

4.1.55-9 
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INSTALLATION AND 
MAINTENANCE INSTRUCTIONS I 

BULLETINS 

8300 
8302 
8315 3-WAY DIRECT ACTING SOLENOID VALVES -NORMALLY CLOSED, NORMALLY OPEN AND UNIVERSAL OPERATION 

1/8, 1/4, 3/8 AND 1/2" NPT - METAL TO METAL SEATING FORM NO. V-5941 

DESCRIPTION 
Bulletin 8300's are 3-way, direct acting solenoid valves having only four moving parts -
a core, a lever and two poppet type valve discs. Valves are supplied with stainless steel 
seats and discs and valve bodies of brass, steel or stainless steel construction. Standard 
valves have a General Purpose, NEMA Type I Solenoid Enclosure. Bulletin 8315 valves 
are identical to Bulletin 8300 valves except they are designed for higher temperature 
service. 

Bulletin 8302's are the same as Bulletins 8300 except the solenoids are equipped with an 
enclosure which is designed to meet NEMA Type 4 Watertight, NEMA Type 7 
(C or D) Hazardous Locations - Class I, Groups C or D and NEMA Type 9 (E, For G) 
Hazardous Locations · Class II, Groups E, F or G. Installation and Maintenance 
Instructions for the Explosion-Proof/Watertight Solenoid Enclosure are shown on Form 
No. V-5381. 

OPERATION 
Normally Closed (Suffix Leiter "F") 
Solenoid De-energized: Flow is from Cylinder Connection (I) to Exhaust Connection 
(3). Pressure Connection (2) is closed. 
Solenoid Energized: Flow is from Pressure Connection (2) to Cylinder Connection (I). 
Exhaust Connection (3) is closed. 

Normally Open (Surrix Letter "G") 
Solenoid De-energized: Flow is from Pressure Connection (3) to Cylinder Connection 
(I). Exhaust Connection (2) is closed. 
Solenoid Energized: Flow is from Cylinder Connection (I) 10 Exhaust Connection (2). 
Pressurr Conneclion (3) is dosed. 

lJnlv,rsal (Suffix 1.eltrr "ll") 

Solenoid De-energized: Flow is from Connection (3) to Connection ( I) or Connection 
(I) lo Connection (3). Connection (2) is closed. 
Solenoid Energized: Flow is from Connection (I) to Connection (2) or Connection (2) 
to Connection (I). Connection (3) is closed. 
NOTE: Operation forms are identified by catalog suffix letters as follows: 

Suffix Letter "F" Normally Closed Operation 
Suffix Letter "G" Normally Open Operation 
Suffix Letter "U" Universal Operation 

CHANGING OPERATION FORMS 
Universal valves (U) may be used for any operation form without internal changes. 
However, normally closed (F) and normally open (G) valves cannot be used for a 
different operation form unless internal parts (upper and lower springs) are changed. 
Consult factory for new internal parts and nameplate for proper valve identification. 
Refer to "NEW SPRING INSTALLATION" Section when changing operation 
forms. 
IMPORTANT: No minimum operating pressure Is required. 

FLOW DIAGRAMS 

~LUCLOSEOCONSlRI.JCTION NORMALLY OPEN CONST~UCTION UNIVERSAL CON5TIIUCTION 

SOlfNOIDDE ENERGl2£0 SOLENOIDDE•ENERGIZED SOLENOID DE•ENEAGIZED 

A~"'""'' C "' 
L 

EOl ... lJS! 
• 13) 

Ch!NDE" -Ill 

S0tEN0JDENfi!GJ1ED 

NOTE: PORT MARKINGS 1, 2 AND 3 CORRESPOND DIRECTLY TO A, B, ANO C. 

MANUAL OPERATOR (Optional) 
Valves with Suffix "MO" after catalog number are provided with a manual operator 
which allows operation when desired or during an interruption of electrical power. To 
actuate valve manually, push knob upward and rotate one half (1/2) turn. Valve will 
now be in same position as when solenoid is energized. To disengage manual operator, 
rotate manual operator approximately one half (I /2) turn until guide pin in manual 
operator stem engages slots in stuffing box bonnet and drops down. CAUTION: For 
valve to operate electrically, manual operator stem must be fully retracted. 

INSTALLATION 
Check nameplate for correct catalog number, pressure, voltage and service. 
POSITIONING 
Valve must be mounted with the solenoid vertical and upright. 
MOUNTING 
For mounting bracket mounting dimensions, refer to Figure 3. 
PIPING 
Connect piping to valve according to markings on valve body. The form of flow Is 
indicated by the Suffix Letters ("F," "G" or "U") following the valve catalog number 
on nameplate. Refer to flow diagrams provided. Apply pipe compound sparingly ro 
male pipe threads only; if applied to valve threads, it may enter the valve and cause 
operational difficulty. Pipe strain should be avoided by proper support and alignment of 
piping. When tightening pipe, do not use valve as a lever. Wrenches applied to valve 
body or piping are to be located as close as possible to connection point. 
IMPORTANT: For protection of the solenoid valve, install a strainer or filter suitable 
for the service involved In lhe Inlet side as close lo the valve as possible. Periodic cleaning 
Is required depending on lhe service conditions. See Bulletins 8600, 8601 and 8602 for 
slrainers. 
WIRING 
Wiring must comply with Local and National Electrical Codes. Housings for all sole
noids are provided with connections or accommodations for 1/2 inch conduit. The 
general purpose solenoid enclosure may be rotated to facilitate wiring by removing the 
reraining cap or dip. CAUTION: When metal retaining clip disengages, it will spring 
upward. Rotate enclosure to desired position. Replace retaining cap or clip before 
opcruring. 
NOTE: Alternating Currenr (A-C) and Direct Current (D-C) solenoids are built dif
ferently. To convert from one to 1hc other, it is necessary to change the complete sole
noid base-sub-assembly, core/spring sub-assembly or core. 
SOLENOID TEMPERATURE 
Standard catalog valves are supplied with coils designed for continuous duty service. 
When the solenoid is energized for a long period, the solenoid enclosure becomes hot and 
can be touched with the hand for only an instant. This is a safe operating temperature, 
Any excessive heating will be indicated by the smoke and odor of burning coil insulation . 
MAINTENANGE 
WARNING: Turn off electrical power and depressurize valve before making repairs. It 
is necessary lo remove valve from pipe line for repairs, 

PREVENTIVE MAINTENANCE 
I. Keep the medium flowing through the valve as free from dirt and foreign material as 

possible. 
2. While in service, operate the valve at least once a month to insure proper opening 

and closing. 
3. Periodic inspection (depending on medium and service conditions) of internal 

valve parts for damage or excessive wear is recommended. Thoroughly clean all 
parts. Replace any parts that are worn or damaged. 

IMPROPER OPERATION 
I. Faulty Control Circuit: Check the electrical system by energizing the solenoid. A 

metallic click signifies solenoid is operating. Absence of the click indicates loss of 
power supply. Check for loose or blown-out fuses, open-circuited or grounded coil, 
broken lead wires or splice connections. 

2. Burned-Out Coll: Check for open-circuited coil. Replace coil if necessary. 
3. I.ow Vol1a11e: Check voltage across the coil leads. Voltage must be at least s,0/o of 

nameplate rating. 
4. Incorrect Pres•ure: Check pressure at the solenoid valve. Pressure to the valve must 

not exceed that stamped on nameplate. 
5. Incorrect Pressure Connection: Refer to valve catalog suffix letter on nameplate and 

flow diagrams. 
6. Excessive Leakage: Disassemble valve and clean all parts and passageways. Leakage 

between the seats and discs is usually caused by lodgement of foreign material on the 
valve seating surfaces. The foreign material, though not present upon examination, 
may have damaged the seating surfaces enough to cause leakage. Leakage thru the 
stainless steel (metal to metal) seats can usually be corrected by regrinding and 
lapping (see section on grinding and lapping). If leakage should still exist, the 
seating surfaces may be worn more than grinding and/or lapping can correct. In 
that case, replace both seats and discs. NOTE: New seats and discs must be 
checked and adjusted for proper stroke where necessary. Refer to paragraphs on 
"NEW SEAT AND DISC INSTALLATION" under "INSTALLATION OF NEW 
SPARE PARTS KIT" Section. 

COIL REPLACEMENT (Refer to Figure 4) 
Turn off electrical power supply and disconnect coil lead wires. 

I. Remove retaining cap or clip, nameplate and solenoid cover. CAUTION: When 
metal retajning clip disengages, it will spring upward. 

2. Slip yoke containing coil, sleeves and insulating washers off the solenoid base sub
assembly. For D-C Construction, a fluxplate over the coil replaces the yoke and 
sleeves. Insulating washers are omitted when a molded coil is used. 

3. Reassemble in reverse order of disassembly paying careful attention to exploded view 
provided for identification and placement of parts. 

CAUTION: Solenoid must be fully reassembled as the housing and internal parts are 
part of and complete the magnetic circuit. Place an insulating washer at each end of 
coil, If required. 
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VALVE DISASSEMBLY FOR GENERAL CLEANING AND INSPECTION 
(Reierto Figure 4) -
Drpre .. urlzt •al•• and I urn off rleclrlr• I powrr supply. II Is s1ron11ly recommended lh• I 
1hr ••••• br remo .. d lrom 1hr pipe llnr for, ... or m• lnlrn• n••· U II 11 nol pracllc• I lo 
remon 1hr ••••• from 1hr plpr tine and r ... 111n1 "' 11rokeo I• rrqulred or • new Spare 
Puc. KU 11 111 hr ln•lalled, conoull raclory for special bonnel 10011 whk:h •re 
a•allabl~. When consulllna lhe r•c1ory, be sure lo Include lhe ••he cal• lo1 number and 
wrlal number from lhe n• meplale on lhe .. 1,e. 

I . Disassemble valve in an orderly fashion paying careful auention to exploded view 
provided for identification of parts. 

2. Remove retaining cap or clip and slip the enlire solenoid enclosure off the solenoid 
base sub-assembly. CAUTION: When metal retaining clip disengages, it will spring 
upward. For Explosion-Proof/Watenight Enclosure, refer to lnslalla1ion and 
Maintenance Instructions Shee1, Form No. V-5381. 

3. Unscrew solenoid base sub-assembly and remove bonnet gasket. For Explosion
Proof/Watertight Enclosure, a special bonnet adapter wrench is available, Order 
No. 102-649-l. 

4. Unscrew disc guide caps (both ends) and remove disc guide cap gaskets, upper and 
lower springs and discs. CAUTION: Tag springs and discs as they are nol inter
changeable and must be returned to the original location. Tag upper and lower for 
ease of identification. 

S. Remove end cap, end cap gasket and slip core/spring sub-assembly (A-C 
Construction) or core (D-C Construction) off the end of the valve lever and lift it 
out through solenoid base sub-assembly opening. 

6. Inspect upper and lower valve seats but do not remove from valve body unless 
installing a complete Spare Parts Kit. 

7. Clean all parts thoroughly and replace worn or damaged parts with a complete 
Spare Parts Kit. If a Spare Parts Kit is required, refer to section on "INSTALLA
TION OF NEW SPARE PARTS KIT" for complete rebuild. IMPORTANT: ln1lall 
all new parls. Do nol rel• ln any old parls when rebulldlng ,alve. If only parllal 
lnslallallon Is made, .. 1,e m• lfuncllon may occur. 

VALVE REASSEMBLY 

I. Reassemble in reverse order of disassembly paying careful attention to exploded 
view provided for identification and placement of parts. 

2. Lubricate all gaskets with Dow Corning's Valve Seal silicone lubricant or an equiva
le111 high grade silicone grease. 

3. Replace core/spring sub-assembly (A-C Construction) or core (D-C Construction) 
1hroufh solenoid base sub-assembly opening and engage with lever. 

4. lnstal end cap gasket and end cap. Torque end cap to SS ± S fool-pounds (74.6 
± 6.8 new1on meters). 

5. Replace bonnet gasket and solenoid base sub-assembly. Torque solenoid base sub
assembly to 175 ± 25 inch-pounds [19.8 ± 2.8 newton meters). 

6. Replace solenoid enclosure and retaining cap or clip. 
7. Install valve discs. If lapping is required, refer to "LAPPING SEATS AND 

DISCS" Section. 
8. For stroke selling requirements (adjustment of valve discs) refer to "NEW SEAT 

AND DISC INSTALLATION" Paragraphs under "INSTALLATION OF NEW 
SPARE PARTS KIT" Section. 

9. Install upper and lower springs. Refer to "NEW SPRING INSTALLATION" 
Section. 

10. Replace disc guide cap gaskets and disc guide caps (both ends). Torque disc guide 
caps to 180 ± IS inch-pounds [20.3 ± 1.7 newton meters). 

11. After maintenance, operate the valve a few times to be sure of proper opening and 
closing. A metallic click signifies that the solenoid is operating. 

NEW SPRING INSTALLATION (Refer to Figures 1 and 4) 

When it is desired to change to a different form of now or operating conditions, new 
upper and lower springs corresponding to the new requirements must be installed. 
Depressurize valve and turn off electrical supply. Remove the two disc guide caps and 
old springs. Install new springs in their proper location as indicated on the factory 
labeled tags. Replace disc guide caps and torque to 180 ± 15 inch-pounds [20.3 ± I. 7 
newton meters). The smaller diameter end of the Type "38" body springs faces lhe discs. 
NOTE: The lower spring is always the weaker of the two and should always be located 
al the bottom. If the springs are installed in the wrong position, the valve will not 
function properly. 
A melhod 10 deiermine which spring is the weaker is by placing the two springs on 
the shaft of a screwdriver or similar tool and compressing them. The spring which 
compresses to the "L" dimension (Figure I) first is the weaker of the two springs and 
should be placed on the bottom. 

MANUAL OPERATOR DISASSEMBLY AND REASSEMBLY 
(Refer to Figure 4) 

I. Unscrew stuffing box bonnet from valve body. (Be certain manual operator stem is 
fully retracted). Remove the manual operator intact. 

2. Remove gasket from stuffing box bonnet. 
3. Press or drive out knob/stem pin from operating knob and stem. CAUTION: When 

removing knob/stem pin from knob/stem sub-assembly, do not let parts ny apart. 
4. Remove spring and slide stem out of stuffing box bonnet. CAUTION: Before 

sliding stem thru stuffing box bonnet, be certain there are no burrs on stem from 
removing knob/stem pin. Do not damage captive gasket seat ("O"-ring) in stuffing 
box sub-assembly. 

5. All parts are now accessible for cleaning. 
6. Reassemble in reverse order of disassembly paying careful attention lo exploded 

view provided for identification and placement of parts. 
7. Torque stuffing box bonnet to 16 ± 3 foot-pounds [22.7 ± 4.1 newton meters). 

Figure I. 

SPARE PARTS KITS 
Spare Pans Kits and Coils are available for ASCO valves. 

Parts marked with an asterisk(•) arc supplied in Spare Parts Kits. 

ORDERING INFORMATION 
FOR SPARE PARTS KITS 

When Ordering Spare Parts Kits or Coils, 
Specify Valve Catalog Number, 

Serlal Number and Voltage. 

SCREWDRIVER 
(OR SIMILAR TOOL) i'L'j 

a=============CJti\\\\\\\Ulttllll 
STRONGER SPRING// 

WEAKER SPRINGJ 

BODY TYPE 'L'DIM. 
'37' 3/4" 
'38' 1-3/16" 

Melhod lo Delermlne Weaker Spring 

TYPE '37' BODY 

Figure 2. ldentlflcallon of Body Type 
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CONN[CTION 'I' MACHINED 
INT[) ENO CAP 

(WHEN MANllAI OPfRJ\10111<; USF-01 

(~i',----RETAINING CLIP* 

'f PARTS INCLUDED IN 
SPARE PARTS KITS* 

STUFFING BOX 
BONNET GASKET 

NAMEPLATE 

A-C (ALTERNATING CURRENT) 
CONSTRUCTION SHOWN 

GUIDE PIN '---SLEEVE (QTY. 2) 

PIN~ 
(KNOB/STEM) 

STUFFING BOX 
BONNET ASSEMBLY 

OPERATOR 
KNOB 

VIEW SHOWING MANUAL OPERATOR 
THREADED INTO CONNECTION 'I' 
ON UNDERSIDE OF VALVE BODY 

TORQUE STUFFING BOX 
BONNET TO 

SOLENOID BASE----. 

16 ± 3 FOOT· POUNDS 
[22.7 ± 4.1 NEWTON METERS I 

~ 
PARTIAL VIEW OF 
BODY TYPE 38 TO 

W VARIATION OF SOOY 
FIGURATION AND PARTS. 

SUB-ASSEMBLY 

CORE/SPRING ----, 
SUB-ASSEMBLY 

INSERT CORE/SPRING 
SUB· ASSEMBLY THAU 
UPPER BODY OPENING. 

ENGAGE IN END OF 
VALVE LEVER. 

NOTE: 

,e·, 

! ·: 

C1' 
END CAP 

END CAP GASKET* 

VALVE LEVER 

INSULATING WASHERS (2) 
ARE OMITTED WHEN A 
MOLDED COIL IS USED. 

PART NAME 

PIN BEARING 
SCREW 

SOLENOID BASE 
SUB-ASSEMBLY 

VALVE SEATS 
(UPPER & LOWER) 

DISC GUIDE CAPS 
(UPPER & LOWER) 

END CAP 

Bulletin 8300 
Body Type 37 • Metal lo Metal Seallnl! 

General Purpose Solenoid Enclosure Shown. 

INSULATING WASHER {QTY. 2) 
(SEE NOTE) 

IMPORTANT 
TAG PARTS AS 

THEY ARE REMOVED 

1111------UPPER SPRING* 
(STRONG) 

UPPER VALVE DISC* 

UPPER VALVE SEAT* 

DISC GUIDE CAP GASKET* 

~~---VALVE BODY 

PIN BEARING GASKET* 

-----PIN BEARING SCREW 

TORQUE VALUE 
INCH -POUNDS 

55 .:!: 5 

175 .±. 25 

BO.±. B 

1B0 .:!: 15 

FOOT· POUNDS 

55 :!: 5 

DISC GUIDE CAP GASKET* 

LOWER VALVE SEAT* 

LOWER VALVE DISC* 

LOWER SPRING* 
(WEAK) 

TORQUE VALUE 
NEWTON METERS 

6.2 .:.t .6 

19.B .:!: 2.B 

9.0 .:!: .9 

20.3 .:!: 1.7 

74.6 :!: 6.B 

Figure 4. For Explosion-Proof/Watertight Solenoid Enclosure Used on Bulletin 8302 etc., See Form No. V-5381 
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LAPPING S!:ATS AND DISCS 

llepre••urlze • •In and proceed In lh• followlna mann,r: 

('All'flON: T•& upper and lower sprlna,, and upper and lower dlKs u lhey • re not 
ln1er.h•n11Hhle and mu•I h• rehirntd to orlaln• l locatlon,. 

I Applv u -..11111II 11111011111 or fine 1trinding i:omround In 1hr hcvclcd scnting surra,e or 
1hr d1.,l' and im,crl the Ji~r in the proper valve scul (do no1 remove seat from body). 
A fine grade of grinding compound Grit Size 900 is recommended. NOTE: If new 
seat, and discs are being installed, lap them before installation in the valve. Be sure 
lo install seats and discs in mated sets. 

2. Use a screwdriver in the slot provided in the disc and grind by rotating the disc 
back and forth using light pressure. After an evenly lapped surface has been ob
tained, repeat the grinding operation on the other disc. 

3. Wipe all parts clean of grinding compound. 
4. Reassemble parts in reverse order of disassembly replacing discs and springs in 

original positions. Be sure the weaker spring is located at the bottom and stronger 
.spring at the top. If discs or springs are incorrectly reassembled, the valve will not 
function properly. To determine the weaker spring, refer to "NEW SPRING 
INSTALLATION" Section. 

INSTALLATION OF NEW SPARE PARTS KITS 
Depressurize valve and turn off electrical power supply. Disassemble valve in an orderly 
fashion paying careful anention to exploded views provided for identification of parts. 
For ease of maintenance, valve should be removed from the pipe line. Spare Parts 
Kits include springs for all three forms of flow (F, G and U). Check the catalog number 
suffix on the nameplate 10 determine which form of flow you have. For example, a 
Form "F" valve is normally closed operation. When the correct springs have been 
chosen, immediately discard remaining 1wo (2) sets of springs 10 avoid any difficulty. 

I. Remove retaining cap or clip and slip the entire solenoid enclosure off the solenoid 
base sub-assembly. CAUTION: When metal retaining clip disengages, it will spring 
upward. For Explosion-Proof/Watertight Solenoid Enclosure, refer to Form V-5381 
for disassembly. 

2. Unscrew solenoid base sub-assembly and remove bonnet gasket. For Explosion
Proof/Wa1er1igh1 Solenoid Enclosure, a special wrench is required lo remove the 
the solenoid base sub-assembly. Wrench adapter Order No. 102-649-1. 

3. Unscrew disc guide cap (both ends) and remove disc guide cap gaskets, upper and 
lower springs and discs. 

4. Remove upper and lower valve seals using a 1/2 inch thin wall socket wrench. 
S. Remov,e end cap and end cap gasket. Slip core/spring sub-assembly (A-C 

Construction) or core (D-C Construction) off the end of the valve lever and lift out 
through the solenoid base sub-assembly opening. 

6. Remove pin bearing screw and pin bearing gasket. 
7. Slide valve lever out through the end cap opening of the valve body. 
8. All parts are now accessible for replacement. Clean all internal passageways. Install 

a complete Spare Parts Kit. IMPORTANT: Install all new parts. Do not retain any 
old parts when rebuilding valve. 

9. Reassemble in reverse order of disassembly paying careful auention to exploded 
views provided for identification and placement of parts. 

10. Lubricate all gaskets with Dow Corning's Valve Seal silicone lubricant or an equiva
lent high grade silicone grease. 

11. Insert valve lever and replace pin bearing gasket and pin bearing screw through the 
valve lever. Torque pin bearing screw to SS ± S inch-pounds [6.2 ± .6 newton 
meters]. 

12. Position core/spring sub-assembly (A-C Construction) or core (D-C Construction) 
thru solenoid base sub-assembly opening and engage with valve lever. Install end cap 
gasket and end cap. Torque end cap 10 SS ± 5 foot-pounds [74.6 ± 6.8 newton 
meters). 

I 3. Replace bonnet gasket and solenoid base sub-assembly. Torque solenoid base sub
assembly to 175 ± 25 inch-pounds [19.8 ± 2.8 newton meters]. 

14. The stainless steel .sear., and discs (metal lo metal seating) provided in the Spare Parts 
Kit have already been coined, however, lapping of the seals and discs is required. 
Refer to "LAPPING SEATS AND DISCS" Section. When lapping is complete, 
be sure to install seals and discs in mated sets. 

15. Install upper and lower valve seats using a small amount of pipe compound on the 
scat threads to avoid possible leakage. Torque upper and lower valve seats to 
80 ± 8 inch-pounds [9.0 ± .9 newton meters]. 

16. Replace solenoid enclosure and retaining cap or clip. For Explosion-Proof/ 
Watertight Solenoid Enclosures, refer to Form No. V-5381. 

NEW SEAT AND DISC INSTALLATION 

17. New upper and lower seats and discs cannot be installed without making some minor 
adjustments. It is important 1ha1 the stroke of the valve discs be set carefully in 
order to obtain the proper orifice opening and reliable operation of the valve. Check 
valve nameplate for the catalog number and refer lo "Stroke Chart," Form No. 
V-~940 for stroke selling requirements. Refer to Figure S for the method of 
measuring the stroke. Spaces are provided on this sheet for your calculations. 

18. Place the valve in a vertical and upright position. Install new upper disc and use a 
depth gauge to measure distances. NOTE: Solenoid and core/spring sub-assembly 
or core must be assembled in valve when strokes are measured. 

19. With valve de-energized, measure Dimension "A." Dimension!~-------~ 
"A" is from the top of the valve body to the top of the upper 
disc as illustrated in Figure 5. 

20. With valve energized, measure Dimension "B." Dimension' 
"B" is from the top of the valve body 10 the top of the upper 

disc as illustrated in Figure S. ..------.!::========: 
2 I. Dimension "A" -- "B" = upper disc stroke ... I _____________ __. 

The differences between the 1wo distances uA" minus ue" is rhe upper disc stroke. 
If the stroke is more than can be allowed in the "Stroke Chart," Form No. V-5940 
(according to catalog number and body type), the end of the upper disc which 
contacts the valve lever must be ground off until the proper stroke is obtained. 
After grinding, the end of the disc stem must be crowned slightly and polished 
.\mooth-

22. Replace upper valve spring (strong spring), disc guide cap with disc guide cap 
gasket allached. Torque disc guid~ cap 10 180 ± 15 inch-pounds [20.3 ± 1.7 newton 
meters). 

23. Turn valve upside-down to install lower disc and follow the same procedure used in 
,cttin& the upper disc stroke to set the lower disc stroke. In general, more adjustment .• 
grindln11) of disc stem Is required 10 set lower disc stroke. 

24. With valve energized, measure Dimension "C." ,-------------.1 ·· 
25. With valve de-energized, measure Dimension "D. "/ I 
26. Dimension "C" - "D" = lower stem stroke. I 
27. When the strokes have been set in accordance with Figure Sand the "Stroke Chart," 

Form No. V-5940, a gap will automatically be obtained between the lower disc stem 
and the lever when the solenoid is energized. This gap will assure proper operation 
of the valve. 

28. Replace lower valve spring (weak spring), disc guide cap with disc guide cap gasket 
allached. Torque disc guide cap to 180 ± IS inch-pounds [20.3 ± 1.7 newton 
meters). 

29. After maintenance, operate the valve a few times to be sure of proper opening and 
closing. A metallic click signifies that the solenoid is operating. 

Ftaure 5. 

UPPER DISC STROKE= DIM. 'A'-DIM. 'B'. 

'A' 'B' 7 ] 

SOLENOID 
DE - ENERGIZED 

SOLENOID 
ENERGIZED 

LOWER DISC STROKE= DIM. 'C'- DIM. 'D'. 

Method of Stroke Meuurement • 

• 
-

ASCO Valves 

Automatic Switch Co. FLORHAM PARK, NEW JERSEY 07932 Form No. V-5941 PRINTED IN U.S.A. 1978 

"" Aulomolic: Swllch Co. ,.,. "'' ""'"" ..... v,o 
4.1.55-16 



~ 

U1 
'fl ... ..., 

~ ~ ,_. 

PARTS LIST 
NOTES, 

0 

re---, 

:J 
N.P. T. -----. 

SEE TABLE 
( 3 PLACES) 

16 

10 

8 IT 

I, CATALOG M.leERS SPECIFYING THIS 
NOTE A",AiLABLE IN A.C CONSTRUCTION 
ONLY. 

24 

OC:::OH:J:,0:J:-0 DJODJrtenc:cl:':I 
rtl-'rt(D(')rJlt-i:::tl 
(l)rt• 80rt01-i 
.. ~z"eno~~ 
1-'(l) 0 l-'011 t-3H 
I-'" • 0, HI:':! V2 NPT ......_, O'I CD (') 0 

GIVC fUU NAlil(PUl[ DATA AND 
ASSEII DWG NO WHEN DIIOCAIPIG 
PAIIJS • INDICAl[S ITCIIS SUP· 
Pl.1[0 IN SPARC PART IUT 

iT[M 

IA 
18 
IC 
10 
IE 
IF 

, • .a.w.!: QT, 

RETAINING RING I 
RETAINER 
NAMEPLATE 
YOKE 
COIL 
COVER/ HOUSING 

SUB-ASSEMBLY I ' 
SLEEVE (A.C.I 2 
SOL 8ASE SU8·ASSEII I 
CORE ASSEMBLY 

ID 

2 

6 

cf [22] 
7 
i 
I 
~ 

3 

• 13 

a 

A 

IOLENOID 
ENPelZtD 

ANSI 
SYM80L 

NORM. CLOSED -····· ~:· 
I (XM _ s, 

e¢: 
UN. 

ii 

~ 
I 

4 

I 
6 

18 [ I 
127] 

14 5 

[27] 
I 

'ii 

A. C. CONSTRUCTION 
METAL SEAT SHOWN 

OS:. 

0 
II <: 

7 ~ 
t:r 
Q) 

0 .... 
0 

8302A82·R 
8302A81•R 
8302025-R 

830204(NOTE II 
8302026(NOTE II 

[27] 
,..L 

16 [54] 

2.!.---8 

3/8 

........ ::i:: U1'1 
0 IV ttl O en 1-tj IG 
,ocx, oo:;:o 2 
00'--W -..JOH:::C, 3 
00\0 C,.j1.01-i 4 

0 N OO (') 011 5 
ENO CAP 

[29] :J:- O::I: H 
ex:, "' :s: 

GASKET, 
(SOOY-BONNET) 

GASKET, 
15 
ii .... (') !:1:1* 6 

(ENO CAP) l:~ 1-tj 
DJ '< 
11 •• 

7 X' 
I jicx,,. ):I 

0 

0"' 1-i 
I Ill 

.... 011 
oil><: rt 
CX) DJ 
1.0 C,.j (Q °' 0 .... tr .... 

Ill 

20 A.C. 

~

19 
15 
20 
22 

=,'~"f L I 5 
23 

RESll.lENT SEAT CONSTRUCTION 

oz :s: en 
"tlH 

7 !GASKET, 

:J:- o., 8 

~~ 
(BEARING) 

GASKET, I I 
(DISC GUIDE CMt 2 C 

91 LEVER 
10 DISC GUIDE CU 
11 BEARING SCREW 

13 VAi.VE IOOY *' 14 
SEAT 

(METAL CONSTRJ 

*' 15 
SEAT SUB·ASSEM 

IRESIL. CONSTR.) 

* 16 SPRING, UPPER 
* 17 SPRING, LOWER 
* 18 DISC, UPPEH I ME'l'AL I 

* It DISC. UPPER(RESIL.I 
* 20 STEM,Uf'f>ER(RESILI 
* 21 DISC, LOWER(METALI 

I 
z 

2 

2 
I 
I 

* 22 STEM,LOWERIRESILI I I IB * 23 DISC, LOWfRIRESIL I 
24 LABEL 

114 (6,4) 
1/4 RESILIENT (Cl. Fl FV-162·749 FV-162· 750 

330.C. 1/4 3/16 [4,8] ICLHI FV-208·169 FV-162·748 
3/8 28 AC. 

"><"'1[1,2kt] ICL HI 
FV-164·653 1/4 

1/4 (6,4] 
3/8 

[4,3) L+-J I 
ti 

I e.1s 8302A82 
20 A.C. F'/•103·804 FV·103·805 LBS. 8302A81 1/4 METAL CCI.. Fl 

64 
R., 2 PLACES Ft>R MOUNTING. 8302025 l/4 

3/16 (4,ej 33 D.C. FV·103·802 F_V-103·803 
NORM. OPEN UNIVERSAL 
l'IIISSUIII Al Y P•US, &T &IIY COIIII. ~: 

I -Sf 
ep: 

UM 

~: ~· CTI. I 
"'•ns 

JI II 

~ ~ I 

.... 
°' Q) 

830201 

8302024 

CATALOG 

l/8 

I/ 8 1/8 [3,2) 

N.P.T SEAT 

ICL. HI ----FV·103·800 FV·103·BOI 

COIL A.C. 0. C. I NET ORIFICE NUMBER CONSTR. WATl Al>t: SPARE PARTS KIT I WT \0 -· -··- . -··. - .... U1 
-

e ... ,o., _8JP~.c..:.-c-_-.c.::::- ..J __ w ... S0,cNOt0 VALv• !-=;::.jfil;::~=t:::si~=!l!~;;~\~~~~~=::1t-, 

3 

,.,_Vt:-TK -•m• f- N - Vl.,._ ,-.-~ ,.,~ 

P!ft:.POflT eo.... {SEE Tll8LEl ___ Boo• MAT"L ~$$. _ 
O,,i,,c1 o...__{$t!;_JABLEl ____ SUTINQ !SEE TAa..fJ 

lffil~~::::=~ E~,_,,,£ -NUM TYP£ 41WAJI:RTIGIIJl1C AND ·1~iEx~OSiON-=:- J:.,::...:;,L::.:.,,::::..;;~....,:;~ ----~ . PROOflA."<D '!(.'i{~~iG,l!)!,Js_I::!.!!NITIOl'-l_-P_ROQfl 1---=-~---3--=:.--"'t w ... n .lSEE T"8L.El ------------------ __ 1-.=.....::Le..=c.L.='---1 r-:::.. ~1 -------··-•·-· ----~-........... ~ ~ '¥7 •- -• o.., •-- • •- •••- • 4 •••• - HO ouohoo I•, .• ::-='. .......... 
-, __ .. ,.~_1<!11 ;\ukwoolit S\\ikh Co.~-·-·_-·_-_~·"· ..... '"'" 

2 



DATE: 

ASCO s.o. 

AUTOfATIC SWITCH COIIPANY 
Florh- Park, Nev Jeraey 

Novmeber 10, 1980 

RECCHtENDED SPARE PARTS LIST: 

FOR ASCO SOLENOID VALVE CATALOG NlltBER: 8302A81F 

HVA-206-973 
VOLTAGE: 120/60 DRAWING NO: 

QUANTITY PART NAME PART NIIQII 

1 COIL: 
99-257-1D 

SPARE PARTS KIT: 103-8 04 

LIST PUCI 

29.50 

31.50 

The above prices are LIST EACH le•• your atandard trade diacount. Price• 
quoted are F.O.B. Florh• Park, New Jersey. Teraa are net caah thirty 
days. Shipment of the above can be made within 3 to 4 week• after receipt 
of the order. For complete part• liat and for part• included in apare 
parts kits, refer to the above drawing number. When orderina parta, pl•••• 
specify the valve catalog and aerial nuabera •• abowD on the n ... plate and 
the part nae and item number aa liated on the above dravina. Nini .. 
billing charge is $30.00 net. 

Fon V.Sla. 2855 
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INSTALLATION AND 
MAINTENANCE INSTRUCTIONS 

STROKE CHART 
A-C SERVICE 

"THIS STROKE CHART SUPERSEDES ALL PREVIOUS PUBLICATIONS" 

DESCRIPTION 

I 
BULLETINS 

8300 
8302 200-926 
8315 200-929 

200-921 200-930 
200-924 200-939 
200-925 200-940 -FORM NO. V-5940R1 

This stroke chart for A-C service is used in conjunction with Installation and Maintenance Instructions, Form Nos. V-5941 and V-5942. 
Refrr to "NEW SEAT AND DISC INSTALLATION" Paragraph on Form Nos. V-5941 and V-5942. 
IMPORTANT: For resilient seated valves (Suffix "R" in catalog number) all parts supplied in the Spare Parts Kit must be installed in order 
to obtain the proper stroke as indicated in the chart below. 

For Body Type Metal to Metal Resilient Construction 
Pipe General Purpose 

Explosion-Proof 
Omire 

Refer To Construction Catalog No.Suffix "R" (!) 
Watertight Figure 2 on Size Solenoid Enclosure Solenoid Enclosure Size Form Numbers Stroke Stroke 

V5941 & V5942 
Upper Disc Lower Disc Upper Disc Lower Disc 

8300C55,8300D55@ 8302C24, 8302024@ 1/8 

1/R 
83000, 83001>3 8302CI. 8302DI 3/16 
//30080 830280 1/4 
8300C6 G) 8302C3 G) 1/4 
8300C58,8300D58 8302C25, 8302025 3/16 
200-921·10 200-924-1@ 3/16 

1/4 830081, 8300A81 830281, 8302A81 1/4 
8300C61, 8300D61@ 8302C26,8302D26@ 1/4 37 .062 ±.005 .047 ±.005 060+.005 040 +.005 
8315C2, 8315D2 @@ 8315C22, 8315D22 @(!) 1/4 · -.000 · -.000 

200-921-2@ 200-924-2@ 1/4 
8300C102 8302C5 3/16 
200-921-3@ 200-924-3@ 3/16 
830082, 8300A82 830282, 8302A82 1/4 
8300C9, 8300D9 @ 8302C4,8302D4@ 1/4 

3/8 8315C3, 8315D3 @@ 8315C23, 8315D23 @@ 1/4 
200-9214@ 200-9244@ 1/4 
8300C64, 8300D64 8302C27, 8302D27 5/16 

38 .on±.005 .058 ±.005 070 +.005 050 + .005 
200-925-1@ 200-926-1@ 5/16 . -.000 . -.000 
8300C72, 8300D72 @ 8302CJJ, 8302031 @ 3/8 

38 .101± .005 .078 ±.005 8315C6 @@ 8315C26 @@ 3/8 -- --
8300C68, 8300068 8302C29,8302029 5/16 

070 +.005 050 + .005 8315C5 @@ 8315C28 @@ 5/16 38 .on ±.005 .058 ± .005 
1/2 200-925-2@ 200-926-2@ 5/16 

. -.000 . -.000 

8300C76, 8300D76 ® 8302C33,8302D33 @ 3/8 
38 .101 ± .005 .078 ±.005 8315C7 @@ 8315C30 @@ 3/8 -- --

8300A32, 8300B32 8302A8, 8302B8 3/16 
200-939-1 ®® 200-940-1@@ 3/16 

3/8 830083, 8300A83 830283, 8302A83 1/4 38 .on± .005 .058 ±.005 -- --
Steel 8300A41,8300B41 ® 8302A46, 8302B46@ 1/4 
Rody 20°"939-2®® 200-940-2 ®@ 1/4 

8300A89, 8300B89 8302A38, 8302B38 5/16 
38 .on± .005 .058 ±.005 070 +.005 050 + .005 

200-939-3®@ 200-940-3@@ 5/16 . -.000 . -.000 
8300A97, 8300B97 ® 8302A42, 8302B42 ® 3/8 38 .101 ±.005 .078±.005 -- --
8300A203, 8300B203 8302A203,8302B203 5/16 

070 +.005 050 +.005 1/2 8315Al2 @ © 8315A29 @@ 5/16 38 .on± .005 .058 ±.005 
Steel 200-9394©@ 200-9404 (i)(i) 5/16 

. -.000 . -.000 

Body 8300A204, 8300B204 @ 8302A204,8302B204 @ 3/8 
38 .101 ± .005 .078 ±.005 

8315Al4 @@ 8315A31 @@ 3/8 -- --
1/2 8300A403,8300B403 @ 8302A403,8302B403 © 5/16 38 .on±.oos .058 ±.005 -- --

St.St. 200-929-1 @ (3) 200-930·1 ©@ 5/16 
Body 8300A404,8300B404 @ 8302A404,8302B404 ® 3/8 38 .101 ± .005 .078±.005 -- --

NOTES: 
© Example: Catalog No. 8300D3Ji (Resilient) stroke setting would be .060 ~:gg~ for upper disc and .040 ~:gg~ for lower disc . 

@ No Resilient Construction. 

@ Availahk in A-C (Alternating Current) Construction only. 

_Fo_rm_N_o_. V_•5_9_4_0R_1 ___ P_R_IN_T_E_D_IN_u_.s_.A_. __ 1_97_9 Automatic Swttch Co. 
ASCO Valves-

• • 
FLORHAM PARK, NEW JERSEY 07932 

© Automatic: Swttch Co. ,010.ALLRIGHTsRe.seRv•o 
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STROKE CHART 
O-C SERVICE 

"THIS STROKE CHART SUPERSEDES ALL PREVIOUS PUBLICATIONS" -· FORM NO. V-5940R1 

DESCRIPTION 
This stroke chart for D-C service is used in conjunction with Installation and Maintenance Instructions, Form Nos. V-5941 and V-5942. 
Refer to "NEW SEAT AND DISC INSTALLATION" Paragraph on Form Nos. V-5941 and V-5942. 

IMPORTANT: For resilient seated valves (Suffix "R" in catalog number) all parts supplied in the Spare Parts Kit must be installed in order 
to obtain the proper stroke as indicated in the chart below. 

For Body Type Metal to Metal Resilient Construction 

Pipe Explosion-Proof OrlfXE Refer To Construction Catalog No. Suffix "R" 0 
General Purpose Watertight Figure 2 on 

Size Solenoid Enclosure Solenoid Enclosure 
Size Form Numbers Stroke Stroke 

V5941 & V5942 
Upper Disc Lower Disc Upper Disc Lower Disc 

8300C55, 8300D55 @ 8302C24, 8302024 @ 1/8 

8300C3, 8300D3 8302Cl, 8302Dl 3/16 
1 /8 

8.l0080 810280 1/4 

8JOOC6@ 8302('3 © 1/4 

8300C58,8300D58 8302C25,8302025 3/16 

1/4 
830081, 8300A81 830281, 8302A81 1/4 

37 .041±.005 .031±.005 051 +.005 031 + .005 

8300C61, 8300D61@ 8302C26, 8302026@ 1/4 
• -.000 • -.000 

8315C2, 8315D2 @@ 8315C22,8315D22 @@ 1/4 

8300C102 8302C5 3/16 

830082, 8300A82 830282, 8302A82 1/4 

8300C9, 8300D9 @ 8302C4,8302D4@ 1/4 

3/8 8315C3, 8315D3 @@ 8315C23,8315D23 ©@ 1/4 

8300C64,8300D64 8302C27, 8302027 5/16 38 .on±.oos .os8±.oo5 070+.005 
· -.000 

050 +.005 
• -.000 

8300C72, 8300D72 (!) 8302C31,8302D31 @ 3/8 
.012+.005 .058±.oo5 38 - --

8315C6 @@ 8315C26 @@ 3/8 

8300C68, 8300D68 8302C29, 8302029 5/16 
.012±.005 .058± .005 070+.005 050 + .005 38 

8315C5 @@ 8315C28 @@ 5/16 
· --.000 ' - .000 

1/2 
8300C76,8300D76 @ © 8302C33,8302D33 3/8 

.012!.005 .058±.oo5 38 - --
8315C7 @@ 8315C30 @@ 3/8 

8300A32, 8300B32 8302A8, 8302B8 3/16 

830083,8300A83 830283, 8302A83 1/4 38 .012±.005 .os8±.oo5 - -
3/8 
Steel 8300A41,8300B41@ 8302A46,8302B46 @ 1/4 
Body 

8300A89, 8300B89 8302A38, 8302B38 5/16 38 .012±.005 .058±.oo5 070+.005 
· -.000 .o5o~:ggg 

8300A97,8300B97@ 8302A42, 8302B42@ 3/8 38 .072±.005 .058 ±.005 - -
8300A203,8300B203 8302A203 ,8302B203 5/16 

.012±.005 .058± .005 070+ .005 o5o+ .005 
1/2 8315Al2 @ @ @@ 

38 ' -.000 · -.000 
8315A29 5/16 

Steel 
Body 8300A204, 8300B204 @ 8302A204,8302B204 @ 3/8 

38 .012±.005 .os8±.oo5 - --
8315Al4 @@ 8315A31 @@ 3/8 

1/2 8300A403,8300B403 @ 8302A403,8302B403 @ 5/16 
St.St. 38 .012±.005 .058±.oo5 - --
Body 8300A404,8300B404 © 8302A404,8302B404 © 3/8 

NOTES: 

• 

© Example: Catalog No. 8300D3B, (Resilient) stroke setting would be .051 ~.:88ii for upper disc and .031 ~:88~ for lower disc. 

: ::a::;:~::t:;ns;:1::r::~ngCurrent)Construction only. AS CO Valves-· 
• • 

Form No. V-5940R1 PRINTED IN U.S.A. 1979 Automatic Swttth Co. FLORHAM PARK, NEW JERSEY 07932 

@ i\t.tlomallc Switch Co. ,s79. ALL RIGHTS REseRvrn 
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INSTALLATION AND 
MAINTENANCE INSTRUCTIONS I 

CATALOG NOS. 

80171 80173 
80172 80174 

GENERAL PURPOSE AND EXPLOSION PROOF 

WATERTIGHT SOLENOIDS -Form No. V5381R2 

DESCRIPTION 
Catalog Nos. 80171 and 80172 solenoids are equipped with a NEMA Type 1 
General Purpose Solenoid Enclosure. When installed just as a solenoid and 
not attached to an ASCO valve, the core has a 1/4-28 UNF-28 tapped hole, 
3/ 8 full thread. 
Catalog Nos. 80173 and 80174 solenoids are equipped with an enclosure 
which is designed to meet NEMA Type 4 - Watertight, NEMA Type 7 (C or 
D) Hazardous Locations - Class I. Group C or D, and NEMA Type 9 (E, For 
G) Hazardous Local ions - Class II, Group E. For G. When installed just as a 
solenoid and not attached to an ASCO valve, the core has a 1/4-28 UNF-28 
tapped hole, 3/8 full thread. 

OPERATION 
When solenoid is energized, core seats in solenoid base sub-assembly. 
IMPORTANT: Initial return force for the core, whether developed by 
spring. pressure or weight, must exert a minimum force of 1 pound, 12 
Dunces for A-C Construction and5 ounces for D-C Construction to overcome 
residual magnetism created by the solenoid. 

INSTALLATION 
Check nameplate for correct catalog number, voltage, wattage and service. 
IMPORT ANT: For the protection of the solenoid valve or operator, install a 
strainer or filter suitable for the service Involved In the Inlet side as close to 
the valve or operator as possible. Periodic cleaning Is required depending on 
the senlce eonditlons. See Bulletins 8600, 8601 and 8602 for strainers. 

WIRING 

Wiring must comply with Local and National Electrical Codes. For Catalog 
Nos. 80173 and 80174. electrical fittings must be approved for use in the 
approved hazardous locations. Housings for all solenoids are made with 
connections for I /2 inch conduit. The general purpose solenoid enclosure 
may be rolated to facilitate wiring by removing the retaining cap or clip. 
CAUTION: When metal retaining clip disengages, It will spring upward. 
Rolate to desired position. Replace retaining cap or clip before operating. 
The explosion-proof/watertight solenoid enclosure may be rotated by 
loosening the cover. Rotate to desired position. Tighten cover before oper
ating. Torque cover to 135 ± 10 inch pounds. 

NOTE: Alternating Current (A-C) and Direct Current (D-C) Solenoids are 
built differently. To convert from one to the other, It Is necessary to change 
the complete solenoid, not just the coll. 
CAUTION: Care must be taken not to mar the upper core surface. 

SOLENOID ENCLOSURE ASSEMBL V 

Catalog 80171, 80172 solenoids may be assembled as a complete unit. Tight
ening is accomplished by means of a hex flange at the base of the solenoids. 

Catalog 80173, 80174 solenoids must be assembled in the following manner: 

I. The solenoid enclosure must be completely disassembled. For disassem
bly, sec the instructions given in "Coil Replacement'" paragraph. 

2. After disassembly, the solenoid base sub-assembly is placed inside the 
housing over lhe assembly location. 

.1. The assemhlv is I hen lighlcnecl in place by means of two (2) slots in the 
bonnel adian'nt lo lhe tube on the solenoid base sub-assembly. Use 
,1w,·ial adaplcr wrench (Order No. 102-h4'l-l ). Excrl'ise care during 
tightening pnwedure lo prevent deforming or raising of bonnet surface 
adjaren( 10 ,l11h. 

•t. The vokc assemhl_v rnnlaining the roil, sleeves and insulating washers is 
then slipped over lhc solenoid base sub-assembly. (For D.C. service the 
yoke, coil and insulating washers). The retainer is then placed on top of 
the solenoid base sub-assembly. Insulating washers are omitted when a 
molded coil is used. 

5. The cover is threaded onto the housing. Tightening is accomplished by 
means of a hex shaped boss on cover. Torque cover to 135 + 10 inch 
pounds. 

SOLENOID TEMPERATURE 
Standard solenoids are supplied with coils designed for continuous duty 
service. When the solenoid is energized for a long period, the solenoid 
enclosure becomes hot and can be touched by hand only for an instant. This 
is a safe operating temperature. Any excessive heating will be indicated by 
the smoke and odor of burning coil insulation. 

MAINTENANCE 
WARNING: Tum off electrical power supply and depressurize unit before 
making repairs on solenoid. 

CLEANING 

A periodic cleaning of all solenoid valves and operators is desirable. The 
time between cleanings will vary, depending on the media and service con
ditions. In general, if the voltage to the coil is correct, sluggish valve opera
tion, excessive leakage or noise will indicate that cleaning is required. 

PREVENTIVE MAINTENANCE 

I. Kel:p the medium flowing through the valve or operator as free from 
dirt and foreign material as possible. 

2. While in service, energize solenoid at least once a month to insure proper 
operation. 

3. Periodic inspection ( depending on service conditions) of internal solenoid 
parts for damage or excessive wear is recommended. Thoroughly clean 
all parts. Replace any parts that are worn or damaged. 

IMPROPER OPERATION 

I. Faulty Control Circuit: Check electrical system by energizing the sole
noid. A metallic click signifies that solenoid is operating. Absence of the 
click indicates loss of power supply. Check for loose or blown-out fuses, 
open circuited or grounded coil, broken lead wires or splice connections. 

2. Bumed-OutColl: Check for open circuited coil. Replace coil if necessary. 
3. Low Voltage: Check voltage across coil leads. Voltage must be at least 

85% of nameplate rating. 

COIL REPLACEMENT 

Tum off electrical power supply and disconnect coll lead wires. Proceed In 
the following manner: 

Catalog Numbers 80171 and 80172 General Purpose Solenoid Enclosure. 
(Refer to Figure 1) 
I. Remove retaining cap or clip, nameplate and cover. CAUTION: When 

metal retaining clip disengages, It will spring upward. 
2. Slip yoke containing coil, sleeves and insulating washers off solenoid 

base sub-assembly. Insulating washers are omitted when a molded coil 
is used. For D-C service, the yoke and sleeves are omitted. They are 
replaced by a single flux washer over the coil. 

3. Coil is now accessible for replacement. Reassemble in reverse order of 
disassembly paying careful attention to exploded views provided in 
Figure L 

Catalog Numbers 80173 and 80174 Explosion-proof/Watertight Solenoid 
Enclosure (Refer to Figure 2) 

I. Unsrew housing cover with retaining ring and nameplate attached. Two 
wrenching flats are provided to hold the housing securely in place while 
the cover is being removed or replaced. 

2. Slip yoke containing coil, sleeves and insulating washers off solenoid 
base sub-assembly. For D-C service, the sleeves are omitted. Insulating 
washers are omitted when a molded coil is used. 

.1. ('oil is now ucccssiblc for replacement. Reassemble in reverse order of 
disassembly paying rnrdul attention to cKplodcd view~ provided in 
Figure 2. 

4. Torque cover to 13.S J. JO inch pounds. 

CAUTION: Solenoid must be fully reassembled as the housing and Internal 
parts are part of and complete the magnetic circuit. Place Insulating 
washers at each end of coll If required. 

NOTE: Catalog Numbers 80173 and 80174- Installation and maintenance 
of explosion-proof equipment requires more than ordinary care to insure 
safe performance. All finished surfaces of the solenoid are constructed to 
provide a flameproof seal. Be sure that the surfaces are wiped clean before 
replacing. If watertight as well as explosion-proof Is a requirement, grease 
the joints of the explosion-proof/watertight solenoid with Exxon Company, 
U.S.A. Nebula EP2 grease or equivalent. A high grade silicone grease 
similar to Dow Comlng's Valve Seal may also be used. 

ASCO Valves 
Form No. V-5381R2 PRINTED IN U.S.A. 1975 Aulom_a!tc_ Switch Co. FLORHAM PARK, NEW JERSEY 07932 -4.1.55-21 © AutumuUt SWltth Co. H7• • AL.L IUGMT• "•••Rv• o. 
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ORDERING INFORMATION 
FOR SPARE PARTS 

For Spare Parts Specify Serial Number, 
Catalog Number, Voltage And 

Individual Parts By Name. 

A-C CONSTRUCTION D -C CONSTRUCTION A-C CONSTRUCTION D -C CONSTRUCTION 

~....------ RETAINING CLIP---------~ 

OR ~ 

~--------- RETAINING CAP ~ 

~:;l.~~t_:z..lJ,~-------- NAMEPLATE~ 

'-----------COVER _______ .,,.--

f'-""-
HOUSING PROVIDED WITH 

7/B DIA. HOLE FOR 
1/2 DIA. CONDUIT 

HOUSING I 

l. 
SOLENOID BA~ 
SUB· ASSEMBLY 

INSULATING WASHER 
__..__.,.... (OMITTED WHEN MOLDED 

COIL IS USED) 

r---- COIL-----

INSULATING WASHER---\. 
(OMITTED WHEN MOLDED 
COIL IS USED) 

SOLENOID BASE 
SUB· ASSEMBLY 

TAPPED HOLE IN CORE 
1/4-2B-UNF-2B 

3/8 FULL THREAD 

Figure I. 
CATALOG NOS. 80171, 80172 

GENERAL PURPOSE 

• • 

--------RETAINING RING--------

~NAMEPLATE------...r 

WRENCH ADAPTER AVAILABLE 
ORDER NO.102-649-1 

~ COVER 

TORQUE COVER TO 
RETAINER, ... ._______ 135±10 INCH POUNDS 

Figure 2 • 

INSULATING WASHER 
(OMITTED WHEN MOLDED 
COIL IS USED) 

:I COIL-----1 

~SULATING WASHER 
(OMITTED WHEN MOLDED 
COIL IS USED) 

15/16-26 UNS-2A-~ 
THREAD =+-15/16-26UNS-2A THREAD 

HOUSING PROVIDED WITH 
1/2 N.P.T. CONDUIT CONNECTION 

TAPPED HOLE IN CORE 
1/4-28- UNF -2B 

3/8 FULL THREAD 

CATALOG NOS. 80173, 80174 
EXPLOSION-PROOF/WATERTIGHT 

• 
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11mm HAMM• L DAHL\ . .L.L CON0FLOW J : . . -·--····- -·-----• --

175 Post Road. Warwick. Rhode Island 02888 
TPlephone 401 /781-6200 Telex 927726 

Instructions and Parts List 

HOC 13024-1 
Filter Regulator Combination 

Model FH-60 Alrpak 
Effective 5/1/77 

INSTRUCTIONS 
Model FH-60 Airpak FIiter Regulator Combination 

Alrpak Installation 
Unit has four¼" N.P.T. connections. The upstream 
inlet is stamped ··In" and the aspirated outlet is 
stamped ·out" directly underneath the connec
tions. The two remaining taps (stamped "G") are 
reduced pressure outlets which can be used as 
gauge connections. 

Airpak Maintenance 
All air connections should be periodically checked 
for leakage AdJusting knob (12) should be kept lub
ricated with dry lubricant. 

Filter 

To clean filler (8). remove cap nut (24) and slide off 
bowl (9) Remove nut (10), filter plate (22) and filter 
(8) Filter element may be cleaned by rinsing in a 
solvent such as gasoline. naphtha, carbon tetra
chloride. etc and blowing dry with air stream di
rected on ,nside of filter cylinder. 

To rf'place filter (8). put retaining plate (20) against 
body ( 18). and install filter (8) and filter plate (22) by 
threading nut (10) on bolt (21 ). Inspect "O"-rings (19 
& 23) for defects and replace if necessary. Attach 
bowl (9) by threading cap nut (24) on bolt (21 ). An 
effective seal will be made by merely making cap nut 
(24) finger tight. 

At periodic intervals, the dripwell should be cleared 

by opening draincock (11) while unit is In line under 
pressure. 

Diaphragm and Noule Replacement 
Periodic replacement of diaphragm assembly (4) 
and nozzle assembly (7) is recommended for service 
where unit is on stream continuously and consis
tent, high accuracy regulation is required. Fre
quency of replacement will depend on the nature of 
the service, cleanliness and moisture content of the 
air, etc. 

To replace diaphragm assembly (4), loosen adjust
ing knob (12) until spring (14) tension is relieved, 
remove eight screws (15) and lift off bonnet (5), 
spring plate (2), spring (14), and diaphragm assem
bly (4). Place new diaphragm assembly (4) on body 
(18) with diaphragm plate up, and reassemble. 

To replace nozzle assembly (7), remove diaphragm 
assembly (4) as above, and filter as described in 
section entitled "Filter". Remove baffle plate (6) and 
retaining ring (16). Then, by pushing up bolt (21), 
entire nozzle sub-assembly (7) will come out. Before 
installing nozzle sub-assembly (7), inspect "O'"
rings (7A) and replace if necessary. Push in nozzle 
sub-assembly (7), replace retaining ring (16) and 
baffle plate (6). Replace diaphragm sub-assembly 
(4) and filter as previously described. 

4.1.55-23 



tFH-60XT-K1 
(0-25. 0-60 psi) 

(29)---
• j 

@ ~~;~ ~· 
+Section showing diaphragm 

sub-assembly of 0-125 psi range 

2 

4.1.55-24. 

25>----

@ 

(2'!)------ .. 

(28)-- -

(25) -- . 

...... 

FH-60XT-K2 
(All ranges) 

FH-60XT-K3 
(All ranges) 
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Parts List 

!~'~f] '~i~ d -+-H-.--,-,-_-a_m-~--n--u:t:(:F_H~--6:0:X:T:-K:_o--n-_l_y_·_)_o-_e-_s-c:r_,-.p:t_i-o:n::::::::::::::::::::::::s_/-,-P-
6

•-~-~:2:::o:. ::::: 

r--

2 i 1 Spring plate H-610 ....... , ·-· -+---<---><--'------------------------+---------! 3 1 Locknut H-29-1 --·-~ 
Diaphragm sub-assembly (0-25, 0-60 psi) consisting of: Diaphragm, H-696 

t •4 ' 1 
I 
I seat, seat nut, plate 

5 i 1 Bonnet 
6 1 Baffle plate 

•7 1 Nozzle sub-assembly consisting of: Item 7A, plus plug, plug spring, 
_ ·- ______ -~_ing button, retaining washer, nozzle 

H-606 
H-693 
H-698 

7A 1 2 "O"-ring 05-10-015 
---• -----·------+---............ -----------------------+---------l 

•9 i- __ 1 __ Filter (FH-60XT-K1 & 2) 07-15-01 

1 
__ 9 __ 4 ___ 1 Bowl (FH-60XT-K1) H-645 
1 O 1 1 Nut 04-45-03 -----i ---~---+------------------------+---------i 11 ' 1 Draincock H-648 . .. i ------
12 I 1 --~_nob (FH-60XT-K) ______________________ H_-_32_1 ___ _ 

--+- ·-- _____ Handwheel (FH-60XT-H) H-328 
13 _ -i 1 ' Wall mounting bracket H-411 
14 1 ?Pring~(_0-_2_5~p_s~i) ___________________ -1--_H_-_1_72 ____ -1 

·- -~p_r:i_~g_ (0-60 or 0-125 psi) H· 76 
Fillister head screw 10 - 32 x 5/a" lg. I 

15 8 

t 16 . ) 1 _f!~~~ining_r_in....,,1g....___ _____________________ 0_4_-6_8_-0_1 ___ -j 

I 18 ( __ .!_ ____ B_o_d.,_y _______________________ -+--_H_-_6_03 ___ ---1 

I • ;~ ~---+-- - ~~~~;~~;g plate ~~~~~-227 -f. -- ----t----~-----------------------------1 21 1 1 Bolt (FM-60XT-K1) H-639 .. --- -------~------------------------------22 . +- __ 1 __ £.~~_la_te _________________________ H_-6_2_2 ____ -1 

i •23 4 1 - -~g~~_-_r_in_~19~ _______________________ 0_5_-1_0_-0_1_5 __ ------I 

1
. 24 _L __ l ___ +-C_a~p_nu_t _________________________ H_-6_2_4 ___ ~ 

[ __ 25 -f-- 1 Spacer (FH-60XT-K2 & 3) H-667 
~ _26_+--- 1 __ Bolt (FH-60XT-K2 & 3) H-639-1 
1_ 27 __ J ___ 1_ Bowl (FH-60XT-K2 & 3) H-645-1 

28 ! 1 Filter (FH-60XT-K3) 07-15-02 . - t· ------ ·---~------=----------------------------------1 
29 1 1 Diaphragm sub-assembly (0-125 psi) consisting of: Diaphragm, seat, H-697 

. seat_ nut, plate_ _ ___________________________ ,._ ______ __, --·· -

30 1 -~e~~~~tin_g_e~_~!e_(,__0_-__ 1_ 2_5 ___ ,pc__s_ic__) -----------------1---_H_-6_29 ____ _.,. 
31 2 Pipe pl~_ (no_t _sh_o_w_n--')·------------------+---1_/4_"_N_. P_._T_. ----l 

_c:;a~ge (not shown) 0-30 psi 07-16-02 
" 0-60 psi 07-16-03 --·--------~-----------------+---------l 
" 0-160 psi 07-16-05 

I 32 1 

LJ -
•Recommended spare parts 

4.1.55-25 
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MICRO SWITCH PK88131 

INSTALLATION AND SERVICE INSTRUCTIONS 
ex EXPLOSION PROOF' WEATHER PROOF SWITCHES 

GENERAL INFORMATION 
CX switches meet the following NEMA standards for haz
ardous locations: Type 7, Class I, Groups C and D; and 
Type 9, Class II, Groups E, F and G. CX listings beginning 
with numbers 14, 16, 24, 26, 36 or 46 (e.g. 1.4.CX1) also 
meet NEMA Class I, Group B. The enclosures are water, 
dust and oiltight, conforming to NEMA 1, 3, 4 and 13. 
Most CX switches are UL and CSA listed. 

LEVER POSITIONING 
Move lever to desired position. Securely tighten cap or set 
screw. Cap screws require 1 /8" hex socket wrenches. Set 
screws require 3/32" hex socket wrenches. Both are pro-

'vided in Adjusting Tool Kit LSZ4005. Adjustable length 
levers require a 1 /8" hex key wrench, as well. 

CAM ADJUSTMENT 
Pretravel, overtravel, and actuation sequencing can be 
adjusted and/or modified in the field. No tools are required. 

Rotary Types 
1. Lift cam follower. 
2. Move cam wheel axially to disengage teeth on wheel 

from teeth on shaft disc. 
3. Turn cam wheel to desired position. Turning in direc

tion of shaft rotation advances operate· point. Pretravel 
decreases and overtravel thereby increases. Each notch 
on the cam wheel represents an operating point change 
of 6°. The symbols on the cam wheel simplify changing 
rotation from clockwise to counterclockwise to center 
neutral, or vice versa. If the switch operates on clock
wise and counterclockwise rotation, the pointer on the 
cam follower lines up with symbol b. or symbol & on 
the cam wheel. When symbol b, lines up, pretravel of 
15• max. is obtained. When symbol&. lines up, 80° 
max. pretravel is obtained. Operation is in the direction 
of the inclined surface of the symbol whenL1or~lines 
up with the pointer on the cam follower. 

4. When cam wheel has been rotated to desired location, 
release cam wheel to engage with mating shaft disc. 

5. Release cam follower. 

Plunger Types 
1. Lift cam follower. 
2. Turn cam wheel to be adjusted to desired position. Each 

notch on the wheel represents a change in operation 
point of 0,116 mm (.0045 in.). Moving the cam wheel 
in the direction away from the base housing advances 
the operate point. Pretravel decreases and overtravel 
thereby increases. 

3. Release cam wheel. 
4. Release cam follower. 

ex Wiring Methods 
MICRO SWITCH recommends that conduit be installed 
per NEC articles 501-4 and 501-5 . 

4.1.55-27 



MICRO SWITCH PKas1a1 

OPERATING CHARACTERISTICS 

Rotary Actuation Plunger Actuation 

11CX 21CX 14CX 31CX 36CX 
12CX 22CX 24CX 32CX 41CX 
13CX 29CX 33CX 42CX 
16CX 

Pretravel, Max. 15° 20° 2,5mm (.10 in.) 
80,0 
3.15 Differential Travel, Max. 10°" 15° 0,4mm (.02 in.) 

-1 
21,7 
.85 Overtravel, Min. 90° 85° 4,75mm (.19 in.) 

*Individual switch differential travel is 5°. 

REPLACEMENT PARTS 
Replacement Switch Assemblies 
Assemblies are available which contain the components 
subject to mechanical or electrical wear. Included are 
basic switches, cam wheels, cam followers and springs. 
The assemblies are factory adjusted to have the same 

ROTARY 

Replacement Levers 
To order replacement levers, order the part number which 
is metal stamped on either the lever or the hub. Only non
sparking levers can be used to retain the explosion-proof 
properties. 

MOUNTING DIMENSIONS 

ROTARY 
~i MAK 

;~•~'MAI(· 

fOF ex SHAFT 

Available for adapting CX to existing 2 hole 
mount. 

switching characteristics as new complete switches. Re
placement assemblies carry the same catalog listings as 
complete switches, except that the first digit is replaced 
by 9 for rotary swtiches and 10 for plunger switches. 

Example: 

eplacement 

PLUNGER 

l}~fMA:W: 
l~~f MAX -

ti DIA THRU (4) _/ 
]IC ·14NPT 15 FULL THR[AOS MIN)l2) -3/4 -14NPT 15 FULL THR[AOS U,Nl(21 

PLUNGER 
32 0 

12'6 01
1
:,.:Ax ""'\ °!Q& 
a 12 l 157 

· 1-:i ~- -,+_·_"" ___ ,----+---,+,. 

101,6 I "f 
,r~t'i -52& 

L_i]: __ :s.;:r.-:-__ .....,..~ 

~DIATHRU(4)---/ 

N(lN-SPARl(ING 
ACTUATOR 

PK8813 1 379 PRINTED IN USA 

I?:~~ - I..-~• 
0,76 : 

-J~o -

I 
NON-SPARKING .J 
ACTUATOR 

-- 3/4-14NPT 15 FULL THREADS MIN) (2) \ 3/4-14NPT j~ FULL THREADS Mlfll) 1 2) 

MICRO SWITCH 
FREEPORT ILLINOIS 61032 

A DIVISION OF HONEYWELL 

IN CANADA: 1,0 Ellesmere Roi'ld, Srnrborough. Ontario. INTERNATIONAL. Sales and ser,,,ce oll,ccs 1r1 all princ1p,1I c1!1t"s of the world 
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MOORE PRODUCTS CO. 

SPRING HOUSE, PA. Sheet 1 of 1 

INSTRUCTIONS FOR THE INSTALLATION, OPERATION 

& MAINTENANCE OF THE MOORE F/R BOOSTER RELAY 

MODEL 61H 

Installation Dwg: 
Parts List Dwg: 

• 
GENERAL INFORMATION 

10342-1-N 
10342-8 

Designed to meet high-speed control applications, the Model 61H Relay pro
duces a high volume boosting action. Although its primary purpose was for 
use with valve positioners, tests have shown that it can be used by itself 
for the high volume of air it can control. 

The relay contains an integral stabilizing by-pass valve, eliminating the 
need for an externally piped by-pass. The by-pass opening is controlled by 
a screwdriver adjustment in the body of the relay. Opening this valve im
proves the stability of the positioner-relay-actuator circuit. 

INSTALLATION 

Refer to Installation Dwg. #10342-1-N which gives all necessary mounting 
dimensions. In conjunction with a valve positioner, the relay is connected 
to the output of the positioner. The air connections are 1/4" IPS. This 
same drawing contains a schematic diagram of the relay. 

SUPPLY PRESSURE 

Supply pressures up to 100 PSI can be used. In any case, the supply pres
sure must be 3 PSI above the maximum output pressure required. 

The maximum input pressure is 100 PSI. 

Ambient temperature limits are minus 40°F to plus 180°F. 

LUBRICATION 

No lubrication of.any sort is required. 

4.1.55-29 
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MOUNTING BRACKET 
SUPPLIED ONLY WHEN 
ORDERED-----~ 

=-=~=::---::..:i r:;;-u,--~~: 
I 

t 
I!§. 

16 

-1- I I «+Jl.d-- ----+--__L 

I 136 

• 
EXHAUST· 

SUPPi..'(· 

JNPlJT 

• 
l'INleHING TOUIIANCU ON PKACTIONAL DIii, ± ~ 
TOUIIANCD ON DIICIIIAL DIMIIN810N8 ± .ooa 

ADJUSTABLE 
1"E STRICTIOri 

1nu11 No. I APP, 

I. 1- 10-s-~ 
s11eH-9!"'1C 1'1PC'1;) 

z. 9-17-5~ 
'£11'/MDIC~// 

4·28-58 
~£H"9T/C SHOWIP :.r,,,,r cw,,-,,,,,,.~ 

SCHEMATIC DIAGRAM 
4,, 12-4-.58 IM 

«Jw'AS 3¥.,. 
®~3~ .__ ____________________ _J ~••"15 Lj ~. 

E.---=- ·I_Z.E!l'"i 

INPUT PRESSURE CONNECTION 

FOR MOUNTING 

s. a-z2-,, 
@WAS 2 f 
ID W'i:, .3 ~? 
E)W.415 4~ 

(o ' -2..2.- '2. 

f 
ALL CONNECTIONS ARE ¼ I.PS. 

PILOT EXHAUST PORTS 

> 
• I > 

3~ 
::i,3 

4-~©f> 
4 

MUST BE KEPT OPEN "-I 

FILTERED t REGULATED 
AIR SUPPLY CONNECTION 

-8 

ADJUSTABLE" RESTRICTION 

OUTPUT PRESSURE 
CONNECTION 

PILOT ACC.ESS SCREW 

MOORE PRODUCTS CO. 

INSTALLATION DRAWING 
F/R BOOSTER 

MODEL t.,,/H 
Sf f?/£S 10.342.S I TO I0.34Z5l.3 INCL. 

Dll'N CH"D ,._,..., DWG. NO. 
PH 'illDS 

KAI.a DAT& / o 3 4 2 - I - N 
HALF 9·7-S6 

~ 
in 
~ -,,i 
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PARTS LIST MOORE PRODUCTS CO 

SPRING HOUSE, PA . MOORE F/R BOOSTER RELAY-MODEL 61H 
From Drawing 

No. 10342-8 

8/M 10342515 

Item llem 
No. Part No. Descri pl ion Req'd No. Part No. Description Req'd 

1 10342-58 Top Housing 1 * 9 2938-21 "O" Ring 
2 Screw 1/4-20 x 11/a" Lg. Fill. Hd. Stl. W.N.P. 6 *10 10342-11 Restriction Screw 
3 Lockwasher ¼" Stl. W.N.P. 6 11 Screw ·6-32 x ¼"Lg.Truss Hd. Stl. W.N.P. 
4 8377-17 Exhaust Ring 1 * 1 2 10342-88 Diaphragm 

* 5 10342-85 Diaphragm Assy. 1 * 1 3 8377-70 Plunger 
6 10342-40 Bottom Forging Assy. 1 14 10342-26 Compression Spring 
7 10342-27 Pilot Screen 1 15 2881-11 Plunger Spring 
8 10342-25 Retaining Screw 1 

* Recommended On-Hond Spare Parts. Always Specify Model and Serial Numbers of Instrument When Ordering Spare Parts. 

Printed in U. 5. A. 6/69 
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~-I 3 '1.\ "1/t(o I -'- ',,; 7) 4 3 1-e /,~ 1.3~1') 

-1-~~ (~ 1~ .l ~, .. 1--,: 3'~ -3/~ --
1.1, '~ /\<., nh1 4) I(,, u.1s 

H2- 'Yi~ '1 \ :~:~ >--- 4 3, ~rs/~ -q;,i:-I '115 01 1 'll~, -,~ ..I ,4 

Ii~~ ~ 1: 
~---

4\~ 
.. 

~ --(_ 'I--,<. '-~°'-' 11 'Ir._ '-;; l, l ~C)(, '4 ~~ 
z.-i✓~- 11 '1, 5 ), -- --- c; ~. 111 l~io 11 Yt 5h ''iu .• z_'lr,1.o -4 ~ 

12. ',~ ---::-a- c"J-.- - 12-½ ~~ -I~ 3 ~Id l!,,11. 3 5~5 ~l 3.5!>!) 

14 ~z. 1 ~4 
·- c,zi 4 JZ 14h_ l ',,4 

5 ·17 5 ~l,_ 51t IB1/z. ~ i .. 
To -

G, 2.0 '3%t 2l 11 
B l.4 I l. 10 ~4 - 2.1 13 'ft 
10 30 15 15 34- 11 
12. 3G IB I~ 38 ICJ 

~l<ET Wllt) lMO,O 
PE.R ~N111 81(..11 

SOCK[1 WE.Lb ENDS 

~ '"""'GEO G,.4 ~ O•M 'TO e,11e II .~'-l"tlolft 15110 
tM,t,j(,lQ '(.' j'I( 011'1. TO BK.- 5, lN<. ~G. ~084 

t .tt.t'\O\IEO 4' G, • K t.:11 "1N. 1J-tt.- t 4 •11c.·; ll"- l'SOo• lllt.. •~ 
""""' "'H\'.Qi!. "• i l~!:'_<;i.C,H(o. JS;! ~ ,-t_[-:-- .· <1;:;0~o•r•o"" 1so•1••HHJ_;;;-o-•U>WMN 0 a.nowc - ,. .. 
(,1,•~,~00-cr,1ut-1N•l fN(, (HQ ~ 4, ""'"" r 

,::r:11 -------klv~ffN ~ c~~ 

p 
,1i;;: 
-3'7. 
~ 
3 '}. 

'"' 4 ~-: 
4 ¾2-
G, ~4-

~z½1 
~ 
8\1. 
'3~ 
IQv,4 
15 ,, 

z.soo"PRC':>~URE. Sn.NnM-..o 
--- ·-

I. F'OR. THE FL,.__N~EO fli,.NO ~C.REWE.0 
END V~LV(. SOOY DIMENSION~ 
SE.~ F"ORM ~C.ih -

-
-

-

·-
-

~ B 
5 1/z.. 4 11 .. 

5 ';z. 41/41 
8~t.. 4 1, .. 

'io¼ 5 ~8 

ll vi c~. 
K (ol14 

IS l Yt. 
IC B 
lO 10 
c.4 ll 
30 IS 
40 c.O 

~44 1? 

G 
'1/,<. 
'V,t. 

'.)/1<.. 

~It. 

ii,,,"' 
I Y11o 

'Y1~ 

K p 
LOloS 4't,~ - 3'x-•-~~D ~ 
l.<.1~ 3'~, 
1.915 K 
~ 2.~ -~ 

z.~ <;, ',,4 
3.5~'j (;,tyll 

C,l~z 

~ 
~~n 
10~4 
15 ·~ 

WE.LOE.NO CONFIGUP."1'10N 
'Sl"-NOllo,.R.0 .._CCOR.OING TO 
""SI elf..?5 '!IPECIFIC"'llONS 

KE. y 
l.-F~CE. TO FJir...CE. 
5-CE.NTE.R TO f'"-CE. 
G-OE.PTH OF SOCl<.E.l 
1<.-D1..._ME."lE.~ OF 'SOCl".E.T 
P-ClN1EJ\ 10 BONNET FUHGE. 

Bu1T WE.LO ENo·s 
~ • LAW-KNOX COMP'ANV 
-.:::,-:2 COPl:• -YULCAN DIVISION 

..... NNNe\'L.¥ANIA 

T~BL[S OF DIMENSIONS 

~fl...L\JE BODLES 

_. SOCKE.T ~Np BUTT v_J_£b~~1_ 

t DIIA,.__1'1hl.r;i_Q~ un•~~~~l _JO• 
CICCK&O~ D ...... I· 1\-(j,) l'_jl_ --~ 
•~• ---·----- ~-,•---·- ec,1,1 • ......, 
oWG~ ;..~ L- 829flI" --a, -· l iu~ • 



NQMIM~L 
PIPE. srr.E. 

C. '1z. 

3 

• 
SCHEDULE. 

NO. 
40 

TQ~ '!>E.E , I 
A sn IB No-r,;:s t NOTE., l 11: t , 

NQT&. 4 ' ~ • ':, • , 

7 I 2.4:.9 , -0 z.co I s!~ 
60 _ 2.'32.~ () i..i:C ! 1/\C. , 
H,O I 2.8 2 ,-z.s \ o Yrs I ·_'iii<. , 
XX!> t.771 I o ssz. 1/& 

40 19 :s o:.e. I o. z. , 1o ~/ El 
80 3 - '2.."rOO 1 0 !,00 112. 
IC..0 32 2.. (.l.4 ' 0 <. ~ o l~l1Co 

I )()(S 2.300 9_§>-C .i.~ 
..,,_ ,1,, I ... o 4 3_5.;.5 o ~2"' =,111 
_, '- e:, 3.3Cc4 C '!JIB 112. 

40 4.0Z.<o O.Z.31 3/8 
80 5 3.8Vo 0:337 q;ic., 
120 4- '3.ioZ.4 o.4'3& uJ.i. 
l<.0 8 3.438 0.531 r!>/llo 
xxs '3.15~ 0 C:.14 1-1/1(, 

4 

40 5 047 C 2513 1/ICo 

5 
eo II 4.e.13 o '!;15 C//1c. 
12.0 5- 4.Sr.3 osoo 3/4 
t<.o IG 4 . 31 3 o "'c. s 15/1"' 
XX5 4 0«.3 0 150 1-1/8 
40 '- .oc.s O 280 1/11. 

Co 
80 25 5. 71.1 0.<,32. ll/1(. 
it.O G,- 5501 0.5C.2. 7/6 
1"0 32. s.18'1 0119 ;- 11e 
XXS 4 8'l1 0 6G,4 I-Site. 
40 7.'11'>, I C, :sz.z. 112. 
G,O 7. 013 0.40(o 51& 
80 25 7.<.ZS Q.500 3/4 
100 B 1 43'1 C . 5 94- !5/IC. 

~ 8 rzo 32. 7. 1 e. 'l c . 7 1 9 1- 11a 
~ 140 700i 0.812 1-1/4 
C1I XX5 (..875 0 815 j-5/1<. 
~ 1(.0 G, 8!3 0. 'lOCo l-'!>/6 

C1I I 40 10 02.0 i) 3<,,5 9/li. I 
c.o q .150 0 500 '3/4 
80 15 q_5<;,4 0 5'l4 15/IC. 
100 IQ - 'l. 314 0 l 19 J-1/6 
120 \fo 'l .0(.,4 0 844 j-5/1(. 
140 8 150 I .000 J-1/2. 

10 

IC.0 8. 500 I . I <.5 l-"/1., 

sm 12..CC0 C ':75 'l/lr. 
40 11 'l3 8 C 40/o 5/8 

\'2_ 

XS 11. 750 C 500 '!1/4 
C..0 31 II. <.,2(., 0 .5C.c_ 1/S 
60 12- 11.'31(,, 0,<.,66 jJ/1(. 
100 ~2 11.oi:.4 0.844 1-s1,c. 
120 10 750 I . GOO 1-1/z. 
140 10. 500 I. I i'..S 1-11 /!Co 
1(.0 1012.C.. 1,:,12. 2 
STD 13. '250 O. '315 'f/11. 
40 13.12.4 0.438 11/1(., 

14 

X'5 13. 000 0. 500 3/4 
G,0 f 12. .81"~ 0 S'l4 15/IC. 
e.o l"r - 12. !;oo c., so 1-11e 
100 4 12.. I Vo 0. '!~8 1-7/1" 
I '2.0 11 . SI 4 I 0 q + 1-11/:C. 
I 40 II . 500 I . 2. SO 1-1 / 8 
I <oO II. 158 I 40G, 2-1/e, 

• 
•'G I ,i.{ !z.½°-A 

(~\G 20. l='ROM : "' 
~N.~1 Bite.<~) ,.. 

1
• ~12 ~l2 

., 
-1:;!' 

f 
'E-' 

NOlH. 

I 

.,. . 

,OR -.JQLL T>IIO<NE SS lt) ' ~0 ,,8 ""· 
Lti~~l. 0JT'5-10E. ( INSIDECON'l'C).R r~ 
J":>E WI.Tk ~IT BA.C.KlMG R.n,1<;. QR 

WIT\.40.Jl BACKIM<;. F\.ING. 

• 
r1!.t7 

<>.f!\~~-"I ':t., 1 .. 

nc:. 2. \ ~• \l_10

1._1'_•----==--
1 (~IG 2b fROM ~J !.,...--~R.1"'1.ltil I 

..... .,,. B"' 2.!,) l '1~- ; ~ 

/ 31f :tf~-(1" 

/'l 1-!~ 
-1!:! 

i 
r i 

·e,· .. 
NOTl t j 

r~ WA.LL THIC.~N[5S, (t)G.AU.TE..R ll-lAN 
1'g IN., OUT'!,\ DE. ~ IN'=>IOI:. C.01-rTOIJR 
FO~ \J5E. W\\1-1 $C-...i'! BAC'K.it'IG R\N{;a C~ 

-..m,avT 8ACS.ING RINC. 

V/.LVl BOC'Y \:.UTT WlLO END Ol1'11.\L WHU-1 
U':,IN(. HYDR."ULIC. PRl':,':, f'OI'! H'IORO!:.T"Tlt. IT'::.T 

NOTES, 

,• ,• A ~~it l'I"- ,. ~t-z!t-...,.- '-. I !' .... .. ~ , I r, 
(f'I&, '2.G. FROM 1 •• 

1 
• 

--N~I 61(o. i!.':,) . · :.li - lI 

z,N· I I 
_L ,2y I 
I ' .,.. 

I -t:l 'B'~ I 
-~~ t 

F"OR ~LL TtuCKNE.'SS. lt.) ~/'lo TQ ii& IN.. 
!NC'._\l"::.l'li..,OOT'=ilD~ l lM:i\OC (()ITTOO"t 
FOR \.."=,L ~·JTH ~,,- e,:.,c......_;,~~ RlNC'.:iti 
~ -...,\THQUT 8Jr-.C.K.1Ni<.a Rl.UQ 

•t.f~z.r~I •½~ .. 7 
Ft(._ 4 . . r--1o':,• 

("(, 2bH<O>S ~I I 

AN!:,\ 6,C., '2!,) ~• 21f"f 'k:±::=;-! ---,,:--,~,-R.-, ... -,-H--~ 

_l '°i~ It:/ 
r , 

'-1:ll -~~ .... 

-~~ I I 
roi:t \J,;1\.1,,.l il'lltliO-!£.S!:I (t) Ciit:(.i.-'TlR "t;kt;~ 

"116 \K 
1 

OUTS\ 0C ~ IN~IC'E. CON;'OV~ 

FOQ USE. WITH ~?LI~ e,:t..(.K\NC'a RING. OR.. 

\o/lTHOIJT l!,lsC.1<.ING RING.. 

I. t - NOMINAL \I/ALL THICKNESS Of PIPE. 

2. TOLERAt-C[ FORD IMEr,.S IOr.: '6':'-.tueSE'l. P_A.\E~) 
10" ~ALVE SIZE AND SMALLEP - • l/J2 

V1'LVl \~ODV sun 'wt.LD rnc t:£:T"IL ',,./\,\[N 
USING T\:.':,T P\ATE':, fCR HVCRC':>T1'1:\C_ 1'l':.T 

1/" VALVES IZE AND LARGER - ! -1116 

3. 15~/ALL MACHINED SURFACES EXCEPT WHEU NOTED. 

4 TOLERASC[ FOR DIMENSION 'A' IVALVESI • 
5" VALVE SIZE A~D S~\ALIER • 3(32. - 1/32 
6'· VALVE~ IZE AHO LARGER +5132, - 1132. 

5. TOLERA~CE FOR •a• DIMENSION WHEN USING TEST 
PLUG IS 
0 · 3.999 DIA.• •.002. -.OOD 
•· OOu - 15.199 0 IA. - +. 003. -. ODD 
16.000 -01, .. At.iD ABOVE .... 004, -.ODO. 

-- . COPES· VULCAN, INC. 
-~ L_C',,.I 

v ... LVE.. Boo-y 
CUTT WE.'-0 £.NO DE."f"-IL';. 

Pn ~.N.S.I. ~l( •. ~stBlt..5 

~~------' •«~::--_ ~ •:~c,s:~~or:~;::::};·;:~~l~~\\~;~:~~i: •o ••~•-• I i j --~- j n '1=,_~ 
~~;---;1'-.:;.~ 

fOR >W\1'1101/T l!ll•Urntr. 'R\l&f> o• 
•I W"I\ S.P,,_,T l!,1'L~1•& R\lf& 

~l~;!~~-- --~ ~=~~- ~-~- -~---
J•·"~ '"-S-14'7-ll.l! 'MV4 



• 

• 

• 

EPLACEMENT. It CLEARANCE REO'D. FOR 
REVERSE ACTING. 

[

PACE REQ'D. FOR TRIM 

. I'~-~~ 
11-==-·~/ I 

---IO IIA. 

- PAC.1(..\1-.l<":> GLAt-..1D 
':,"'TE.M 

STUFF INC BOX 
DETAIL 

-I + o,c _r -Z...4OQ-:oooDlt>... 

OUTLET 

'Z."socKET WE.L.D Et-.!D'::> ~~R 
A. N. S. I. STD. PER Bl6. ll 
BOTH ENDS AL IKE 

COP:C:S-VULCAN 
0111[ OF THE WHITE CONSOUOATEO INO.JSflES INC. 

o STEARNS-ROGERS 
PURCHASE CRDER ____ _ 

TAG NUMBER--~ 

SPECIAL TAG 

l/4" NPT. 
CUSTOMER AIR 
SUPPLY CONN. 
@ AIRSET. 

AIR 
SU PPL Y 

~:...cJY ;-
TRIM DETAIL 

0 

I 

ITEM NO. 
NO. REQ' D 

l l 
2 l 
3 l 
4 l 
5 l 
6 l 
7 1 
8 2. 
9 4 

ID 2 
· 11 2 

• 12 l 
13 1 
14 l 
15 4 
16 4 

• I 7 I 
• 18 I 
•19 I 
•20 l 
*21 I 

22 l 
'Z3 I 

PART NO. 

169655-5 
169554 

1898 
1894 

195622 
168239 
19'?qA& 
19":)CH'~ 

64341 
41387 

168242 
I71.Ale 
195627 
\9':,"-\4C, 
172946-0 
l 70599-0-
89790 

96226 

195618 
\(o':)70,4 

PART 
CODE 

4 
3 
3 
3 
5 
3 
5 
s 
3 
3 
3 
3 
5 
':, 
"2. 
?.. 
3 

LIST OF MATERIALS 

DESCRIPTION 

ACTUATOR ASSEMBLY 
INDICATOR PLATE 
LOCKWASHER 
JAM NUT 
ACCESSORY KIT 

MAT'l MAT'l SPECS. DWC. NO. REMARKS 

L-169655 S PR INC P/N • 168238 
BRAS~ ASTM-B36 S-169554 
STEEL COM'L l/2" DIA. 
STEEL COM'L 1/2"- 13 UNC. 
MICRO SW ITCH L-195622 MOD. I 1CX42 
CRES A':>iM-A479 M-168239 T'(PI::. 410 PACK ING GLAND 

ACCESSO,n KIT 
GUIDE BUSHING 
DRIVE SCREW 

C.01,jQ~LO\N A1RSe1, A'SC.O °S0Lt"-10\O L-1~1:)C,d,1!, 
C RES A.°:>"T"'·"'21C.. ':l-lC,o91C, i'lf'E. 4lO(M~C.0w.1ttO) 

SOC. HO. CAP SCREW 
HOLD DOWN CLAMP 
PACKING SET 
VALVE BODY ASSEMBLY 
BONNET 
BODY STUD 
BODY NUT 
BODY GASKET 
CAGE 
PLUG 
ROll PIN 
STEM 
SPECIAL TAG 
"TRIM N~e. ~1...A,~ 

STEEL· COM'L CAD. PLATED 
STEEL COM'l l/2"-13UNC x l" LG. 
STEEL SAE-1015 S-168242 
GRAPH·ASB COM'l 

STEEL, 
STEEL: 
STEEL 
AS B-SST 
CR ES 
C RES · 
CR ES 
C RES . 
CRES 
c..RE."? 

NOTE -~ 
ASTM-A217 
AST M-A 193 
ASTM-Al94 
"COM' l 

L-195627 
L:'\"'ll::>~4~ 
L-168285 
M-170423 

GR. wc..q 
GR. B\(o 
GR. 4 

ASTM·A276 M-96200 MKD. TYPE 420 (1-AAI..C.CM\~'O) 
ASTM-A276 M-131048 MKD. TYPE 420 (,-..A.LC:.OMl°U=.'0) 
C.OM'L. TYP[-420 

ASH\·A276 L-1~9q7(ot,,,\\<..Q TYPE-316, COND. B 
C.OM'I... M-195618 1'(~ ::,04 
ll.'::iilll\-1:!,":>(o N\· Vo':)704 

SOLENOID VALVE 
IDE-ENERCIZEOI 

DIAPHRAGM 

NOTES: +I 
I. FOR MAX. Cv _-4..J__ SET VALVE TRAVEL Al _1 __ :f INCi-HS. 

2: REQUIRED AIR TO OPERATE __ e,Q_ PSI. 
' 3. AIR PRESSURE .IN"THE DIAPHRAGM CHAMIBER MUST NOT EXCEED. 

100 PS IG TO PREVENT COMPONENT DAMACL 

4. ASSEMBLE VALVE PER CVI PROC. I. 2. 187. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l•I 

ON THE "LIST OF MATERIALS". A DIAPHR~GM tCVI PART NO. 
167395 ___ 1 IS ALSO RECOMMENDED. 

6. All DIMENSIONS ARE IN INCHES ANO ARE REFERENCE UNLESS 
OTHERWISE SPEC IFIEO. 

7. 

8. 

MAXIMUM HMP[RATURl IS-~~~~- f. 

APPROXIMATE VALVE \'HIGHT IS LBS. 

BODY MAT'L: STEEL ASTM-A217 GR. WC9 
REDUCER MAT'L: STEEL ASTM-Al82. GR. F22 

DEPARTMENT OF ENERGY 
STEARN-ROGERS PROJECT NO • 
SOLAR ONE 
P. 0. NO. 5002C21700 

TAG NO. FV·UOT 

c-21100 

eta,~ COPES-VULCAN, INC. 
-.......S.' .... ;,,, ,,, ,,,, ,,,.,,. ,~ "'1111,dM,d ,..,,,,., 

L .~~ I.Alfl c,,,. (lll/E co J. PA u. s •. ~ 

VALVE ASSEM!3LY 

1..!. CLASS 1500 
2 

MODEL 0-100-40 ACTUATOR 

REVISIONS 
1T~~- 8, '+J~~ $";~-\....\lED 
v-e 

!- 8Y I CH,=K +.::N"'-O+:=Dc:.Al'-'-E-1-------"R"-'EVc:::IS:,:IO::,NS,_ ____ ::.;8Y'-T"~C=HK"-. ~N0~-=-0'--'AT-=-E+-____ RE~V_ISI_ON~S ____ --,-.....'B_Y -;-C_H __ K.• ~-N0=·-1-1--0_A I_E-t-1-- __ __:Rc=-EV:..:;IS::;;10:.c:N::.;S ----+-=-BY'-'-i--'C"'H"'-IK. 

11< .... 1 ,r,-
I 

! . -~"- \C. -

' 
,.,.56-37 

I 

4 



\.. med. hard (,,11,2 or 2~) pencil whh firm preaure 

or blu•black or black Ink, Do not UH b•II point pan. 
1ndlcat• information Required to Procau Order. ~~ 

.DATE \O-\(p-~T_J_ of \ 

*NAME\ es 
C.V.I. JOB NO. 80\0 - \4,ee& 

lMER :5-r"e4 (.M;, - R._o<e&L, ULTIMATE USER ..... n ....... e ... er. ........ , ___.....,.__...,E .... N=f-£,,...,.,.,t-_.,_::f ... 

1. 
2 
3 
4. 
5 
E 
6. 

Units 
7 •Max. Flow Condition 

5. "Normal Flow Condition 

9. *Minimum Flow Condition 

*Shutoff Condition 

·e BODY 
*Size 
*Material 

*Style 

I " . • ANSI Class 

• wee owes 

J;il Globe 

b 

0 Flanged B16.5 

00 

[;ii Standard 0 Special 

0th.er (See Notes) 

0 F304 F316 

0 Angle 0 3-W~y 
0 Butt Weld B16.25 Fig. 

[jj Socket Weld Bl 6.11 O Other - See Notes: 

"E BONNET 
*T pe 0 Standard [jj Cooling Extension O Leakoff or water s~I O Backseat 

Packing [jj Graph Asb. 0 Teflon Asb. 0 Other 

*Material 0 Hardened 41 O S.S. 

*Type [jj Single O Double 

0 Cylinder O Hush 

Characteristic 0 Mod. Parabolic 
[jj Cascade 

Cv Factor Required by Specs. 3, 
'E ACTUATOR 
*Type [jj Diaphragm O Lever 

• • Action O Spring Opening 

SSORIES 
•Handwheel 
*Airlock 

O Locks in Position 

7 "Limit Switches Mfr. 

•solenoid Valve Mfr. 

*Booster Relay Mfr. -

0. "E/P Transducer Mfr. -

TIONER 
*Mfr. 

[;ii Malcomized 
[jj Hardened 420 S.S. 0 Special 

O Tandem O Balanced 

O Flash O Other .· 

0 Quick Open O Special 

0 Mod. Equal % 

D Piston 0 Electric 

[jj Spring Closing 

O See Notes 

T e 

0 Other • (Specif ) 

~ *"N" Stamp 

*Noise Limit 

rm No. 705176 R-2 
v. 1/17/77 

0 See Notes: 

0 See Notes: 
D Yes 
[jj Yes 

Class O 1 
OBA t 

·4.1.56-38 

• 

• 

• 
j 



f .~ 
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i[: . 
If' > I, j 

• 
i' 

• 

, 

io,ri 

r 

o::Z. 
·oz 
; ::> 
I J. • 

=o 
:i::::,-

c:,O 
.; z a 
' ::>~ 
I '..J 0 

" VI 

/;I ' 
.. 

-~~ APPRCX. 

e~3 
2 SOCKET '~LJ ~\:) PE~ 

1 
• i 

ANSI ST'D. Bl6.ll 
INLET END ONLY 

Nn DATE 

STUFFING BOX 
DETAIL 

REVISIONS 

,: ¾~}2--j 

BY CHK ,. NO. DATE 

FOR 

OUTLET 

3" SOCKET 'NEU> END PE.R 
,.___N5 I STD. B llo.11 
OU1'LE.T END ONLY 

1. 

4 ~OC\<.OLE.i • 3000 

' . •.£----· ~ 

COPES-VULCAN 
ONE Of TH! WHITE CONSOLIDATED INOUSTIES INC. 

o, STEARNS-ROGERS 

PURCHASE ORDER ---~ 
TAG NUMBER --~ 

SPECIAL TAG 

0 

. 

ITEM 
NO. 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

• 12 
13 
l4 
15 
16 

1t 17 
1t 18 
•19 
•20 
•21 

22 
2'3 

A I RSET SOLENOID VALVE 
(0E-E"1ERG.t'?.ED) 

VENT. 

NO. PART NO. PART 
REQ'D CODE 

l 169655-5 4 
l 169554 3 
1 1898 3 
l 1894 3 
l l':lS':l.l'\8 5 
1 168239 3 
I 195622 5 
2 193919 5 
4 64341 3 
2 41387 3 
2 168242 3 
l 172418 3 
l 195619 5 
I \9'512:. s 
6 • I45967-Q 2 

6 170601-Q l 
I 80569 3 
l 
1 
l 96226 3 
I 
l 195618 5 
I lb370'\ 3 

DIAPHRAGM 

LIST OF MATERIALS 

DESCRIPTION MAT' L MAT' LS PECS. DWG. NO. REMARKS 

ACT 1JATOR ASSEMBLY L-169655 SPRING P/N 168238 

INDICATOR PLATE BRASS· 'ASTM-B36 S-I69554 

LOCKWASHER STEEL COM'L 1/2" DIA. 

JAM NUT STEEL COM' L l/Z"-13 UNC. 

ACCESSO~Y KIT AIR SET & ASC•) SOLENOID \.· !9S':l48 

PACKING GLAND C1US ASTM-A479 M-168239 TYPE-410 

ACCESSOilY KIT MICRO SW ITCHES L-195622 MOD. f 1CX4Z 

GUIDE BUSHING CR ES .C-.':>iN\·"'-Zl(o S-193919. "1"il"E AZO (MA.L.C.OM11.'!.Q) 

DR IVE SCREW STEEL COM' L CAD. PLATED 

SOC. HD. CAP SCREW STEEL COM' L l/2"-13 x l" LG. 

HOLD DOWN CLAMP STEEL SAE-1015 S-168242 

PACKING SET GRAPH-ASB COM' L CRANE 1871 

VALVE BODY ASS'Y. NOTE - 10 L-195619 

BONNET STEEL AS TM-A 217 L·l957Z'3 GR. WC9 

BODY STUD STEEL AST M-A 193 L-168285 GR. 16 

BOOY NUT STEEL ASTM-Al94 M· 170423 GR. o\ 
BODY GASKET AS 8- SS•T 'COM' L 
CAGE CR ES ASTM-A276 M-175360 MKD. TYPE 420 (Mi'>.LC.OMI-Z.ED) 

PLUG CR ES • .1 ASTM-A 276 M-175350 MKD. TYPE 420 (t-.•,;,,•._C.CM\'Z.c.O) 

ROLL PIN C RES : ASTM·A276 TYPE-420 

STEM CRES AS TM-A276 L-169976 MKD. TYPE-316, COND. B 

SPECIAL TAG CRES COM'L. M-195618 TYPE-304 

1'?.\M Nl>.ME. ~\..A.1E ~R~'=>'=>! "'':)1'N\-S'36 N'I-IG'3704 

PIPING SCHEMATIC 

~ 
TRIM DETAIL 

NOTES : t 

1. FOR MAX. Cv_JJ __ SET VALVE TRAVEL AT ._1_:_:~ INCHES. 

2. REQUIREDAIRTOOPERATE _BQ __ PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAM6.ER MUST NOT EXCEED. 

100 PS IG TO PREVENT COMPONENT DAMME. 

4. ASSEM8l£ VALVE PER CVI PROC. I. 2. 187. 

5: RECOMMENDED SPARE PARTS AR£ MARKED WITH AN ASTERISK 1•1 

ON THE "LIST OF MATERIALS". A DIAPHRA'GM ICVI PARl NO. 

1673~5 ___ 1 IS ALSO RECOMMENDED. 

6. All DIMENSIONS ARE IN INCHES AND ARE-REFERENCE UNLESS 

OTHERWISE SPECIFIED. 

1. 

8. 

9. 

MAXIMUM TEMPERATURE. IS __ rn!~ F. 

APPROXIMATE VALVE WEIGHT IS , LBS. 

BOOY lollllo.T\ ... : Si'e.t.\., llo.':iTM-~Z\7,GR. 'i\fC'3 
RE.OUC.~~ V\J:l,."1"L.: <;,iE.t.L, ~':l,M-A\62, \;,R..F I\ 

TAG NO. FV-1006 

APPLICATION: ATOMIZING STEAM TO DESUPERHEATER 

DEPARTMENT OF ENERGY 
STEARN-ROGERS PROJECT NO. C-21700 
SOLAR ONE 
P.O. NO. 5002C2170D 

ACCESSORIES 
DIRECT ACTING CTUATOR 
REVERSE ACTIN,G ACTUATOR 

HANDWHEEL 
AIR LOCK 1/ALV" 
LIMIT SWITCH 
LUBRICATOR 

CONTROLLER 

VALVE ASSEMl3LY 

2 CLASS 2500 

MODEL D-100-40 ACTUATOR 

PILOT POSITIONER onsMN...L.S_OATE ,-· ~ JOB NO. 8010-14896 

REVISIONS BY CHK NO. DATE REVISIONS BY CHK. NO. DA I( REVISIONS BY I CHtl. t-"A-=-"1:'::R:'-'='SE::cT~-:','-:Q:::TY-;-.~l:-l -----t, ..... CHECKED~DATE'.;.2.· SCALE _ _..,N,..ONwE-----1 

BOOSTER REL,__::.!i,:_Y ____ ~--1--"=-:..,...:===:-=:.;==:L...-----""'T"---f 

DWG.NO.E - 195621 EV.\ 

c.-.,.1 · 4.1.55-39 ... ···-·---·--'-------..- ----·· ·--~ __ .. , _, 



r· .. ·-. •-'••- -- -----· --•----- --- --------·- ---- .. ---- --·- ------ ---- -- -- ·----- --·· 

ht R PROCESSING ~ 

~T:Q~. ::L:: o:::~:::i~:,::: preaure ~DP, .. 
or blue-blec:k or black Ink. Do not use ball point pen. ...., 1ndicttas information Required to Proc- Order. 

SHEET _J_ of-'~-

•DATE I0-1'2 -e,~ 
.NAME l~S 
C.V.I. JOB NO. 801~ ll\09'=z 

ULTIMATE USER~J)....,&fr..._._,_._...,O:...a.f___,t;~N...,.q._.f;:,,;,~-...Y-

1. 

2 
3 
4. 
5 
E 
6. • Fluid - Water 0 

Units 
7 •Max. Flow Condition 
8. •Normal Flow Condition 
9. *Minimum Flow Condition 
C •shutoff Condition 
l 'E BODY 

·size L . • ANSI Class 2'500 ~ Standard 0 Special 

•Material owce owes • cs 0 CFS • CFS 2. ~ Oth~r (See Notes) 

OA105 • F304 0 F316 

•style [jjjl Globe • Angle 0 3-Wfttf 

•ends • Flanged B16.5 0 Butt Weld B1 .25 Fig. 

lji Socket Weld B 16.11 D Other - See l'lotes: 

I 'E BONNET 
5. 0 Standard lji Coolin Extension O Leakoff or water seal: O Backseat 

lji Graph Asb. 0 Teflon Asb. Other 

Cif Malcomized 

•Material O Hardened 410 S.S. ~ Hardened 420 S.S. O Special 

•Type lji Single D Double O Tandem • -Balanced 

0 Cylinder D Hush • Flash O Other 

Characteristic 0 Mod. Parabolic O Ouick Open O Special 

Ii Cascade 0 Mod. Equal % 

Cv Factor Required by Specs. 

'E ACTUATOR 
wil Diaphragm O Lever D Piston 0 Electric 

O Spring Opening Cil Spring Closing 

O Locks in Position O See Notes 

,SSORIES 
•Handwheel 0 Side Mount 

•Airlock 
•Limit Switches Mfr. 
•Solenoid Valve Mfr. 
•eooster Relay Mfr. Type 

0. •etp Transducer Mfr.· T e 

0 3-15 
0 Direct 

• Air Set wil Yes O No 
ECIAL REQUIREMENTS 

•x-ra ASME 0 • Other. (Speci 

0 See Notes: 

•special E r. 0 See Notes: 

•"N" Stamp 0 Yes lji No 

•Noise Limit Yes O No 

Clty. 

Oty. 
Clty. 

4)1.55-40 

. 

Valve Serial No.: 

_j 

• 

• 

• 



• 

;, :, • , 

• 

•·· - ,_,..,,,. - ;...,.. . -----··· .. .,___ ... ------- -~- -- '" .... ··~-•.- -. , --- ,- -·· -" 

~ ~ ----------------------"rr~~~====::;------------~-:-:-:-LIST OF MATER IAI.S 

r-----SPACE REQ'O FOR TRIM 
REPLACEMENT 

3.7.!o + 2.!." 
2 - · 2 

....1.. +....l.. _I 16 -32 

~1•· ,., ± o?., 

DETAIL 1 8' 

DIA., 

--CLEARANCE REQ'D. FOR 
REVERSE ACTING. 

I i' NPT CUS,. COtJOUIT 
C.ONN. @ PoS\,10"-l~R 

6" SCH. 40 
BUTT WELD END OUTLET 
PER Als!S\ e.vo1.e:., f=IC::i."L"t. 
OUTLET END ONLY 
SEE DETAIL • B 

!;:, + 1 
----- \~-TI 

C OP::: S - VULCAN 
OHE OF THE WHIT£ C.'JNSOL!OAT(O INOUSTIES 1NC. 

o STEARNS-ROGERS 
PURCHASE CRDER 
TAC NUMBER--~ 

SPECIAL TAG 

s-ru~r1t-.1<:i ea"l( 
Oe,A.\l-. 

4-1.0 Ma. 

0 

PIPING SCHEMATIC 

z-?,_ + 3/32DIA 
8 - 1/32 • 

-1~ 
+I 

DETAIL 'A' 

-I~ 

2.469 '!: .031 DIA. 

-~ 
? 
TRIM DETAIL 

BY CHK. NO. DATE REVISIONS BY CHK. NO. DATE REVISIONS i Bl 
,,HI,, 

~ .. 

ITEM NO. PART NO. 
NO . REQ'D 

1 1 136416-5 
2 1 78625 
3 2 137477 
4 2 l 923 
5 l 13 7 23 6 
6 l 137604 
7 1 18263 
8 2 169762 - G 
9 2 64341 

10 4 137776 
11 2 137475 

* 12 l 111.AI~ 
lJ 1 195762 
14 I 82001 
15 6 84138 
16 6 90369 

,c 17 1 80568 
"'18 l \(aOOIQ-(:) 

»: 19 l 139725-G 

* 20 1 96227 

* 21 l 
22 1 195618 
23 l I~':>~:>:> 

DIAPHRAGM 

POS.ITIONER 

PART DESCRIPTION MAT' L MAT' L SPECS DWG. NO. REMARKS 

CODE 

4 ACTUATOR ASSEMBLY L-136416 SPRING P/N E0905 

3 I ND IC ATOR PLATE B R'AS S ASTM- B36 S-78625 
3 STUD STEEL SAE·<ll40 S-137477 518-11 x 3 314 LG. 

3 HEX NUT s T[[l COM'L 5/8 - 11 

3 GLAND FOLLOWER STEEL COM'L M-I37236 
3 PACK ING GLAND C RES ASTM - A479 '=>-1~7~ TYPE - 410 

3 SNAP RING STEEL COM'L 
3 GUIDE BUSHING C R<ES ASTM - A479 S • !6976'2. TYPE - 410 

3 DRIVE SCQEW STEEL COM' L CAD PLATED 

3 soc. HD. CAP SCREW STEEL C.OM'L. 5/8 - 11 x 1 1/8 LG. 

3 HOLD DOWN CLAMP SHEL SAE· 1015 S-137476 

3 PACKING SET GIIA})H - ASB COM'L 
5 VALVE BODY ASSEMBLY NOT£ - 9 L-195762 
3 BONNET SHEL ASTM - A 217 L-81999 GR. WC9 
3 BODY STUO STtEL ASTM - Al93 L-168285 GR. 87 

3 BODY NUT SHEL ASTM - Al94 M-170423 GR. 2H 

3 BODY GAS!CET AS~·SST COM'L 

'=' CAGE C R£S AST M - A479 M-\~0010 TYPE 410 

3 PLUG C R~S ASTM - A 479 M-139725 TYPE 410 

3 ROLL PIN C R[S C.°""'L. TY PE - 420 
STEM CRfS ASTM - A276 L·l68281MKDTYPE - 316, COND. 

5 SPECIAL TAG CRfS C.OM'L. M-195618 TYPE - 304 
0 ACCESS.ORY KIT 1--lo,e.-,o E.·19S~~:, 

NOTES: + 1 

1. FOR MAX. Cv .H.~_,SET VALVE TR.~VEL AT\_'.'.__:-_I__ INCH • 

2. REQUIRED A IR TO OPERATE -~9- .PS I. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 100 PSIG TO PREVENT 
COMPONENT DAMAGE. 

ASSEMBLE VALVE PER CVl PROC. l. 2.187. 

B 

4. 

5. RECOMMENDED SPARE PARTS ARE MA RK£D W 1TH AN ASTERISK (#-I ON rH£ "LIST OF MATERIALS". 

A DIAPHRAGM ICVI PART NO. _75514 I IS ALSO RECOMMENDED. 

6. 

7. 

s. 

ALL DIMENSIONS ARE IN INCHES. AND ARE REFERENCE UNLESS OTHERWISE SPEC IF I ED. 

MAXIMUM FLUID TEMPERATURE IS ~!s!Q_o_F. 

APPROXIMATE TOTAL VALVE WEIGHT IS LBS. 

9. BODY MAT'L: STEEL, ASTM-A217. GR. WC9 
REDUCER MAT'L.: STEEL ASTM-Ai82 GR. F22. 

10. AC<:-E.~'::,QR'( ~\'1' l"il:lv\ " "?..'::, CON':ol~'"T~ C~ :
oAll..'a'I ~1=>-15 PO~li'IO~~R c.c~~L.OW 
t=~<o0-'1..i•"'-I Al~E., , L.V. C,T. 
PQ'::,l'i'\Oi-J i"RA~~M\,,~R • 

TAG NO.· PV·U7B . 

APPLICATION: IRS FLASH TK TO DEAERATO R 
·, 

ACCESSbRIES 
DIRECT ACT;,;G A<aTuATOR 
REVERSE ACTING CTUATOR 
DIRECT ACT:,;G FOSITIONER 

R[IIERSE ACTING ROSiTIONER 
HANOWHEEL 
AIR LOCt< VALVE 

@-. ;i;.. COPE/! ;,':f,.'-t,~~/~,~:.,!('!C. 
- --~ lAltf c,rr {(lllfl co J ,,. u .s A. -=' 

VALVE ASSEMBLY 

D-EPARTMENT OF ENERGY 
STEARN-ROGERS PROJECT NO. C-21700 
SOLAR ONE 

LIMIT SWITCH 
LUBRICATOR 
SOLENOID VALVt: 

2½ CLASS 900 

MODEL O·IOO· 60 ACTUATOR 

P. 0. NO. 5002C2170D CONTROLLER 

CHK. .NO. DA TE · REVISIONS BY CHK. 

POSITION£~ T'lANSMITTER 
PART CODE - 6 DWG.NO.E - 195 761 REV. I 

4.1.55-41 



[L.!l PROCESSING 

N-'=IOL VALVE SPECIFICATIONS 

u .. med. hard (#2 or 2%) pencil with firm preuure 
or blue-black or black ink. Do not UH bell point pen. 
Indicates Information Required to Proc- Order. ~~ 

·- -·-·-··---- .. - ---- --------------------·-·-····· ., 

SHEET -L of..:.&~-
*DATE )0-lJ.:~- ~0 
*NAM EL t.<£., . 
C.V.1.JOBN0.O o- )46?b 

)MER :SreA t.Ns - Rowe-t:.. ULTIMATE USER ... Do:;.....,,ffP'-'--',i..:..1 _o.::....E_.,.Eu/\JG.=.,,,..,·2/;a=--Y...___ STATION 501..M X 

1. 
2. *TYPE 
3. 'INLET PIPE 
4. TAGGING 

5 APPLICATION R5 
E \TING CONDITIONS 
6. "Fluid-Water• 

Units 
7 *Max. Flow Condition 
8. •Normal Flow Condition 
9. •Minimum Flow Condition 

"Shutoff Condition 
E BODY 
*Size ' 

11 
• ANSI Class 00 

"Material 0 WCB O WC6 0 CS 
OA105 

*Style Ciil Globe 
*Ends 0 Flanged 816.5 

Ciil Standard 0 Special 

C CFS O CFS Ciil other (See Notes) 

C F304 0 F_ 16 

C Angle O 3-~ay 
~ Butt Weld 816.25 Fig, 

0 Socket Weld B 16.11 O Other - See Notes: 

L.E BONNET 
*Type D Standard !:iii Cooling Extension D Leakoff or water 5'181 D Backseat 

Packin l:iil Graph Asb. 0 Teflon Asb. 0 Other 

*Material l:iil Hardened 410 S.S. 
*Type Single D Double 

0 Cylinder D Hush• 

Characteristic Ciil Mod. Parabolic 
D Cascade 

Cv Factor Required by Specs. I c;. 
·e ACTUATOR 
*Type ~ Diaphragm D Lever 
•Model D· 00-IPO 
• Action D Spring Opening 

Air Press. Available 
I SSORIES 

"Handwheel I.I Top Mount 
• Airlock D Yes 

- *Limit Switches Mfr. 

"Solenoid Valve Mfr. 
"Booster Relay Mfr. -

• Accessories O By-Pass 
•input Ran e D 3-15 

• Action !:iii Direct 

O Malcomized 
O Hardened 420 S.S. Special 

D Tandem D Balanced 
0 Flash O Other 

C Quick Open D S~ial 

0 Mod. Equal % 

D Piston D Electric 

Gil Spr.ing Closing ! 
O See Notes 

0 Side Mount 

Di 

D None 

Oty. 
Qty. 

Oty. 

·Zo Kto 

• Air Set !;;ii Yes O No *Gau Ciil Yes D No 

ECIAL REQUIREMENTS 
"X-ra ASME 0 

, . "Special Tests (NOT) 
• Special En r. 
""N" Stamp 

r "Noise Limit 

rm No. 705176 R-2 
.1111n1 

D Other• (Specify) 

0 See Notes: 
D See Notes: 
0 Yes 1:.1 No 

Yes C No Feet 

. 4.1.55-42 

DA ETT C,6,'-, 

J 

• 

• 

• 



• 

• ,, . 

• 

[

SPACE REO'D FOR TRIM 
REPLACEMENT 

' r ,e ~OIA ~-, --h 
t I J 

2 

CLEARANCE REQ'D. FOR 
REVERSE ACTION 

; " NPT. 
l STOMERAIR 
:,;,;PPLY CONN.' 
@ AIRSET. 

4" SCH. 40 
.. UTT WELD END 

ER l'>.1-.151 S\(o.1.'o P,C:a :z.a 

15! DIA.~----
8 

7/8 DIA. HOLE FOR 
J/2 CONDUIT CONN. 
@ SOLENOID 

37 ! 
4 

,NLET END ONLY ,.,._ __ ,...___---l 
SEE DETAIL B 

_l=LCW _ ---

45 9 MAK 
o 1o 

4" SCH. 40 
BUTT WELD END 
PER A.~$1. Bl<o.1.'=> F1c:.,,"Z.a 

OUTLET END ONLY OUTLET 
SEE DETAIL A 

i---..,.__3 +l 
'o -32 

i',: 
312 Lfll 3°

0 -I~ 
+I -,~ 

42. ! 3132 DIA 
8 1/32 · 

- .O~I DIA. 
4 ,':>00 DIA. DETAIL 'A' 

DETAIL 'B' t 
4.026~.0~l DIA . 

NO. DATE REVISIONS BY CHK NO. DATE- REVISIONS BY CHK. NO. DA TE 

LIST OF MATERIALS 

·DESCRIPTION • MAT'L MAT'L SPECS. DWG. NO. REMARKS CO?ES-VULCAN \ 
oNt: or tH£ wt-1,TE cor-,SOLIDATEO 1NousT1Es INC. II ITEM NO. PART NO. PART 

NO. REQ'O CODE 
o STEARNS-ROGERS o ,, 

PURCHASE ORDER ---~ I 
TAG r,UMBER --~ I 

1 l •'3to417-5 4 ACTUATOR ASSEMBLY L- 1'3<o411 SPRING P/N 130906 

2 l 81640 3 IND IC ATOR PLATE '8 RAS S ASTM-B36 S-81640 

3 2 137477 3 STUD STEEL SAE-4140 S-137477 5/8-11 x 3 3/4 LG. 

SPECIAL TAG 4 2 1923 3 HEX IQUT ;s fEEL COi,\' L 5/ 8 - 1 I 

5 l 137236 3 GLAND FOLLOWER S IEEL COM' L M-137236 

6 l 137604 3 PACKING GLAND C RES ASTM-A479 S-137604 TYPE - 410 

7 l 18263 3 SNAP RING Sf EEL COM'L 

8 1 169762-G 3 GUIDE BUSHING CRES ASTM-A479 S-169762 TYPE - 410 

9 2 64341 3 OR IVE SCREW STEEL COM' L CAO. PLATED 

10 4 137776 3 SOC. HO. CAP S~REW STEEL CCM'L. 5/8-11 x I 1/8 LG. 

11 2 137475 3 HOLD DOWN CLAMP STEEL SAE·I015 S-137475 

PACKING GLAND * 12. l 13759~ 3 PACKiNG SET GijAPH-ASB COM' L CRANE 2 CRJ 

STUFF I NG BOX 
DETAIL 

-¾ NPT CUSTOMER CONDUIT 
CONN. TO £ACH SW ITCH 

AIR 
SU PPL Y 

~ 

;/7 
TRlM DETAIL 

REVISIC,ijS BY 

13 
14 
15 
16 

_. 17 
.. 18 
* 19 
_. 20 

• 21 
22 
23 
24 

SOLENOID VALVE 
IDE-ENERGIZEDI 

l 195616 5 VALVE BODY ASS'Y. NOTE - 9 L-195616 
1 . 81931. 3 BONNET :SHEL - ASTM-A217 L-81930 GR. WC9 

4 8414<o 3 BODY STUD S rEEL ASTM-Al93 L-168285 GR. 87 

4 90~1~ 3 BODY NUT STEEL ASTM-Al94 M-170423 GR. 2H 

I 7(}7'04 3 BODY GASKET ASB-SST COM' L 

I 1'071.1-~-i::i 3 CAGE CR ES AS TM-A47"1 M- I 871.."'Z..CQ TYPE-410 

1 1ee9e~-<!3. J 
l 96227 3 

PLUG ~ RES ASTM-A 479 M-1 sec:, BG:J TYPE - 410 

ROLL PIN CR ES COM'L. TYPE-420 

l 170531 3 STEM C RES ASTM-A276 L-168282 TYPE-316, CONO. 

1 1'?'59~8 5 
l 190313 5 

ACCESSORY KIT- C.01,,,1o~w AIR51:."T, A~C.C ~01..'c.t-JC\D, \._• l")t:,q4e, 

ACCESSORY KIT MICRO SW ITCHES L-190313 MOO. t\cx-42 
1 195618 5 SPECIAL TAG cus COM'L. M-195618 1'1Pc- ~04 

DIAPHRAGM 

NOTES~ 

I. FOR MAX. Cv ..\~9- SET VALVE TRAVEL AT].~'_!_ l/_BINCH. 

2. REQUIRED AIR TO OPERATE_!;,_<;?_ PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAl,\BER MUST NOT EXCEED 100 PSIG TO PREVENT 

COMPONENT DAMAGE. 

4. ASSEMBLE VALVE PER CVI PROC. L 2.187. 

5. RECOMMENDED SPARE PARTS ARE MARKED W 1TH AN ASTERISK (-lfo:I ON THE "LIST OF MATERIALS". 

A DIAPHRAGM CCVI PART NO. 80!=:.\1 ___ 1 IS ALSO RECOMMENDED. 

6. ALL DIMENSIONS ARE IN INCHES, ANO ARE REFERENCE UNLESS OTHERWISE SPECIFIED. 

7. MAXIMUM FLUI O TEMPERATURE IS _ _!6_(!,_o_F. 

8. APPROXIMATE 

9. BODY MAT'L.: 
NIPPLE MAT'L.: 

TOTAL VALVE WEIGHT IS LBS. 

ASTM-A217, GR. WC9 
ASTM-Al06. GR. :B 

TAG NO. AOV-1008 
APPLICATIONi: ADMISSION STEAM TO OESUPERHEATER 

ACCESSORIES 
DIRECT ACTING ACTUATOR 
REVERSE ACTIN. ACTUATOR 
DIRECT ACTING POSITIONER 
REVERSE ACTING POSITIONER 
HANOWHEEL 
AIR LOCK VALVE: 

~=- COPES-VULCAN, INC. ~-NI Orw al"" All Crr~ ,,.,""' 
l ~ LM, c1rY '""~ co.). ,,._ u. s. A. 1tf 

VALVE ASSEMBLY 

• 4 CLASS 300 
DEPARTMENT OF ENERGY 
STEARN-ROGERS PROJECT NO. C-21700 
SOLAR ONE 

LIMIT SWITCH TY 21 
LUBRICATOR 
SOLENOID VALVE CTT'! I) 

MODEL D-100-100 ACTUATOR 

P. 0. NO. 5002C21700 CONTROLLER 

CHK NO. DATE REVISIONS BY CHK. 

B 

PARI CODE - 6 OWG.NO.E-195617 REV.Q 

✓ ~.1.55-43 



, ••• ----------· _4 ________ ---

R PROCESSING 

NTFIOL VALVE SPECIFICATIONS 

l/ mad_. hard 1#2 or 2~) pencil with firm pr-.ire 
or blue-black or black ink. Do not use ball point pen. 
lndieatea information Required to Proeea Orde,. 

,~ 
SHEET-+- of___,..___ 

·oATE \o-1<.e-e.O 
·NAME _.L-.=f'-. .... CS.__ __ ---T ____ _ 

C.V.I. JOB NO. 8010• \;:\89a 

uL T1MATE usE~ Dse::c• oi::- EN&:¼Y 

1. ITEM NO. l 
2. •TYPE • 00 
3. •1NLET PIPE 

4. TAGGING 
5. APPLICATION t.A 

E ~TING CONDITIONS 

6. *Fluid - Water D 
Units 

7. •Max. Flow Condition 

8. *Normal Flow Condition 
*Minimum Flow Condition 

*Shutoff Condition 
E BODY 
*Size " • ANSI Class wl Standard O Special 

*Material o wcB owes 0 CFS O CFBM z. !;;ii Other(See Notes) 

OA105 0 F304 0 F316 

*Style ~ Globe 0 Angle O 3-Way 

0 Flanged B16.5 
0 Socket Weld B16.11 

Jjjj1 Butt Weld B16~25 Fig. 

O Other - See Notes: 

0 Cooling Extension O Leakoff or water seal 

Graph Asb. 0 Teflon Asb. 

O Malcomized 

*Material Jjjjl Hardened 410 S.S. C Hardened 420 S.S. 0 Special 

*Type t;iil Single O Double 
0 Cylinder O Hush• 

Characteristic 0 Mod. Parabolic 
0 Cascade 

Cv Factor Required by Specs. 

w1 Diaphragm O Lever 

0 Spring Opening 

4. Air Press. Available 
( ·ssoRIES 

*Handwheel 
• Airlock 
*Limit Switches Mfr. 
*Solenoid Valve Mfr. 
*Booster Relay Mfr. 

*E/P Transducer Mfr. 

*Air Set !;;ii Yes D No 

D B -Pass 
D 3-15 
0 Direct 

0 Tandem O Balanced 

0 Flash O Other 

~ 0uick Open O Special 

D Mod. Equal % 

O Piston O Electric 

Jjjjl Spring Closing 

O See Notes 

Type 
Type 
Type 

T e 

ECIAL REQUIREMENTS 
t *X-ra ASME 0 

*Special Tests (NOT) 
0 Other - ( ecify) 

0 See Notes: 
*Special En r. 

r *''N" Stamp 

*Noise Limit 

0 See Notes: 
D Yes wl No 

~ Yes O No 
Class O 1 
OBA t 

Otv. '2. 
Qty. 
Qty. 

rm No. 705178 R-2 
Y.1/17n7 

4.1.5544 

Valve Serial No.: 

..... -- ·-·•·- ~ -·· ,, ______ - ---·-------!· ,--· -

" 

.. ----- ·•··· -- ---- ----- . - __ __j 

• 

• 

• 



• 

• 

I 

I 

r 
l 

r 

,~:~cE REO'D FOR TRIM 
r-ACEMENT 

26 , ; 

l 
~--1--------i.. 

....,_~--------;.,.=-=,I ______ _ 

t 
7 

i-------4-18 DIA _ _._ ___ ...., l 
~~--i-

rNPT CUSTOMER 
CON DU IT CONN. 
i POSIT I ONER 

FOR 

r N PT CUSTOM E R,---.-t--_.._--, 
CONDUIT CONN.------

12" SCH. 40 BUTT WELD END 
PER Bl6.2~ FIG.Za 
50TH END~ "-L.1-<E 
SEE DEJA IL 'A.' 

0 

30 MA~. 

'5 ~ I 
---1-8 -32, 

12 ~ + s-sz ( 
32.- 1~?. DIA. ) 

t DETAIL 'A' 

'•«- ··- .. '"1111' ____ ....,_,. ·-·---· ----- ------- "!"i, •--.J-, ~ ,J-~---· 

CO?ES-YULCAN 
ON( or THE WHITE CONSOLIC'..A.1£0 INOUSTIES INC. 

o STEARNS-ROGERS 0 

PURCHf<SE ORDER ___ __, 
Tf<G NUMBER --~ 

STEM 
PACKING GLAND 

~
~.J t TRIM.DETAIL _ 

ITEM N0. 1 

NO. REQ'D 

l l 
2 1 
3 2 
4 2 
5 1 
6 l 
7 l 
8 1 
9 4 

10 4 
11 2 

* 12 1 
13 l 
1.4 l 
15 16 
16 16 

,,: 17 l 
~ 18 l 
* 19 l 
;;t. 20 1~., 
.:1t 2l l 

22 _ l, 
23 l 
24 l 
25 2 

* 26 1 
* 27 1 
* 28 2 
ll 29 } 
* 30 1 

DIAPHRAGM 

Al R SU PPL Y 

AIRS ET 

INST. 
4·20 Ma. 

PIPING SCHEMATIC 

PART NO. PART 
CODE 

136419-5 4 
'B~1o'!:,q 3 
137477 3 
1923 3 
137236 3 
137603 3 
18263 3 
169763-G 3 
64341 3 
13 7776 3 
137475 3 
137598 3 
IG&389-R S 
1~4~74 5 
84891 3 
413 21 3 
164701 3 
196724 5 
196721 5 
96342 3 
1"'1"1..'::loe 3 
195933 5 
195618 5 
177673 3 
167360 5 
196720 S 
196722 5 
166670 2 
196728-Q 2 
188143 2 

NOTES: 

LIST OF MATERIALS 

DESCRIPTION 

f<CTUATOR ASSEMBLY 
INDICATOR PLATE 
STUD 
HEX l'lUT 
GLAND FOLLOWER 
PACKING GLAND 
SNAP RING 
GU IDE BU S·H I NG 
DR IVE SCREW 
SOC. HD. CAP S~REW 
HOLD DOWN CLAMP 
PACKING SET 
VAL VE BODY 
BONNET 
BODY STUD 
BODY NUT 
BODY GASKET 
CAGE 5PACER 
PLUG 
ROLL PIN 
STEM 
ACCESSORY KIT 
SPECIAL TAG 
TRIM NAMEPLATE 
LIFTING LUG 
CYLINDER ASSEMBLY 
SEAT RING 
TR IM GAS KET (OUTER I 
TRIM GASKET (INNER! 
VARI SEAL 

MAT' L 

aRASS 
5 TEEL 
STEEL 
S 'rEEL 
CIHS 
STEEL 
C RES 
ST EEL 
STE.El 
jT[[l 

GR~PH-ASB 
STEEL 
STEEL 
$TEEL 
STEEL 
AS B·SST 
CRES 
ORES 
ORfS 
C,RES 
SEE NOTE-I0 

CRES 
BRASS 
STEEL 
C'RES 
CRES 
ASB·SST 
AS B-SST 
TI.JRCITE ® 

l. FOR WIRING SCHEMATIC SH DWG. SK-A-14896-M 

MAT'l SPECS. 

ASTM-B36 
SAE-4140 
COM'L 
COM' L 
AS TM-A479 
COM' L 
ASTM·A479 
COM'l 
(;QM'L 
SAE-1Dl5 
COM' L 
1>._":.,lM-11..2\b 
ASTM-A2Ib 
ASTM-Al93 
ASTM-Al94 
COM' L 
ASTM-A27b 
ASTM-A27b 
COM'l 
ASTM·A276 

COM'l 
COM'L 
COM'L 
ASTM·A276 
AST M·A276 
COM'l 
COM'L 
COM'L 

DWG. NO. 

L-136419 
'$. ~::, (o'::,'°J 

S-137477 

M-137 236 
S-137603 

S-169763 

S-1374n 

E·I6CS3B9 
L-\~4~74 

L-168285 
M-170423 

L-196724 
L-196721 

L-\°l'l-4°1', 
E-195933 
M-19.5618 
M-177673 
M-167360 
L-196720 
L-196722 

REMARKS 

SPRING P/N 133292 

5/8·11 x 3 3/4 LG. 
5/8 · 11 

TYPE - 410 

TY PE - 410 
CAD. PLATED 
5/8-11 x l 1/8 LG. 

CRANE 2 CRJ 
G~.WCB 
GR. WCB 
GR. 87 
GR. 2H 

TYPE-420 
TY PE-420 
TY PE-420 
TYPE-316. COND. B 

TY PE-304 

TY PE-420 
TY PE-420 

MOD. N 0. 108M08000P4l 

2. FOR MAX. Cv _Jg_ SET VALVE TRA'l£l AT~.)4\!_lf~_INCH. 

3. REQUIRED A IR TO OPERATE _8_Q __ PS:I. 

4. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 100 PSIG TO PREVENT 
COMPONENT DAMAGE. 

5. ASSEMBLE VALVE PER CVI PROC. I. 2.187. 

b. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l*I ON THE "LIST Of MATERIALS". 

7. 

8. 
'l. 

A DIAPHRAGM CCVI Pf<RT NO. _80Bl:, __ l IS ALSO RECOMMENDED. 

All ltlMENSIONS ARE IN INCHES, .\NO ARE REFERENCE UNLESS OTHERWISE SPECIFIED. 

MAXIMUM FLUID TEMPERATURE IS •. l~~F. 
APPROX I MATE TOTAL VALVE WE I GHT IS _________ LBS. 

10. ACCESSORY KIT tTEM 122 CONSISTS OF: TAC, NO. PV·b40 
BAILEY AP-5 POSITIONER, CONOFLOW 
FH60-XT-Kl AIRSE~ L. ~ D.~ 
POSITION TRANSMITTER . 

ACCESSORIES 
DIRECT ACTl>jG A TUATOR 
REVERSE ACTINC. ACTUATOR 
DIRECT ACTING I" SITIONER 
REVERSE ACTING,, POSITION ER 
HANOWHEEL 

Q AIR LOCK VALVE i 

APPLICA.TION: T5 Flt.SH Tl<. PRE~~ 

~

,, COPES· VVLCAN, INC. o,..,,,.,...,.'-'--• ~ LAltt Clrt (llttt CO.). ,A U. & A. ltf 

VALVE ASSEMBLY 

· LIMI SWI CH 
DEPARTMENT OF ENERGY ,-/=" LUBRICATOR 

12'' CLASS 300 

MODEL D 100-1(:,0 ACTUATOR 

SOLAR ONE. .., ~----+--f 

NO. DATE REVISIONS 

11.938 =:i - 062 DIA. STEARN-ROGERS PROJECT NO. C-21700 ~=~ SOLENOID VALVi! 

P. O. NO. 5002 C2l700 r.' CONTROLLER 

1----------=-~----....,,,,....,..---rcc-=-,-:-:,:-T-----,RE=v1S10N=s=-----..,...-;8:-::-Y-rC::::-H:::-K_.,...,N"'o . ......-::o,=-:•r=-c-i-------:RE;;,V:;;;IS;;;.,...;;:s:------r--:::::-r--::;:::-y~,-;:-;:;;--r-----;RE~Y::::,s::::10NS::-::-------r-=a:::-•"T"",~ 5· PIL0 POSITI HER DFTSMN ::.::: :. DAT£··--', JOB NO. :': IC -14:: ~6 
~ ,,.,,. BY CHK. NO. DATE , CHK. · AIR SET ICONOF W TY I CHECK£D~DATE,B • 1 SCALE "-101,JE 

BY CHK NO. DATf 

... . :t-;.\ 

,S ~"( C.ON"?U::-,__:.::-i-~c.""D='--'e"'-'.1...:./ ""~----1-'-.:::..i. 
: Bl --~=1'-A,r,._ W'-'> 1'0:.( "'--<-·!~3-,... 

~~MC.'1'CD "R,.£~"'c.~~.S ;r ... :> 1"0 
;1-..0 -=:,,_v,~J.. ~ ~?'-1 · · 

C:>CM 

,J::;', ~-- BOOSTER RELAY:_ ,WP'D~DATE-•:1-:>, 

t:..\-1, p< ?0sIrIor-.: TRA~s,~UTTER IOTY. 1 • DWG NOE I a 6 ':2 t: O 2. 
PA RT O - , • - / J ~' EV. 

4.1.55.~ 



t_R PROCESSING 

r,·-ROL VALVE SPECIFICATIONS 

L •• med. hard (#2 or 2½) pencil with firm preaur• 

or blu•black or black Ink. Do not usa ball point pen. 
1 ndicates information Required to Procea Order. 

l 
SHEET_(_ of-'-- I 

*DATE \~- \=BQ 1 

*NAME ~&S I 

c.v.1. JOB No.\O • l4 89E;, ,~ 
)MER_s=cf ..... E-4aa.af_N$ ______ =....,f. .... o .... <=,-"--::..-.;;;:--- uL TIMATE usER __ 1)_. ...f:()..__...r:; ___ • _.a _____ F-~ ..... N-Gt. __ cz_"J' ....... 

4. TAGGING 
5 APPLICATION 
E ATING CONDITIONS 

6. •Fluid - Water 0 
Units 

7 •Max. Flow Condition 
8. *Normal Flow Condition 

9. *Minimum Flow Condition 
*Shutoff Condition 

L 'E BODY 
*Size ti * ANSI Class 

*Material WCB O WC6 
OA105 

*Stvle ~ Globe 
*Ends • Flanged B16.5 

O''SCHED. 

J;;iiiil Standard D Special 

0 CFS O CFSM D Other(See Notes) 

0 F304 0 F316 

D Angle • 3-Way 
~ Butt Weld B16.25 Fig. 

0 Socket Weld B16.11 O Other - See Notes: 

... .'E BONNET 
5. *Type ~ Standard O Cooling Extension D Leakoff or water seal D Backseat 

Packing ~ Graph Asb. D Teflon Asb. 0 Other 

D Malcomized 

*Material 0 Hardened 410 S.S. ~ Hardened 420 S.S. O Special 

*Type ~ Single D Double 
0 Cylinder Hush® 

Characteristic D Mod. Parabolic 
D Cascade 

Cv Factor Required by Specs. 
1E ACTUATOR 
•Type wil Diaphragm O Lever 

•Model 0-100 - \'=10 
• Action D Spring Opening 

D Locks in Position 

Air Press. Available 80 
· :SSORIES 

•Handwheel 
•Airlock 

- *limit Switches Mfr. 
*Solenoid Valve Mfr. 
*Booster Relay Mfr. 

~ Top Mount 
0 Yes 

0. ?o~,..,..10"1 ~~""''TT~ 
, TIONER 

Fr.lAL REQUIREMENTS 

D Tandem ~- Balanced 

0 Flash® 0 Other 

D Quick Open D Special 

0 Mod. Equal % 

D Piston D Electric 

I.ii Spring Closing 

Type 
Type 
Type 

O See otes 

D Side Mount 
~ No 

T LVDT 

• X-ray ASM E O O Other - (Specif 

0 None 

0ty. 
0tv. 
Oty. 

•special Tests (NDT) D See Notes: 
1 

r::----:•_s_,___pe---'c;...:ia:..cl ..;;:E:.;..;n.e;r..:... -----,::::•~Se:..:..c.e .;;...;N;..;;o..:..te;_.;;.s...,,: =-------=---==------,,=--+---"- :::) 
*"N" Stamp O Yes J;iiil No 

rm No. 705176 R-2 e-v • • t, r Ol\.. ~ Fl-Ow \I.JA6 _ 11 
v. 1111n, 

FkfM 

-1,-& t 
,I 

.J 

• 

• 

• 



• 

I 

I 

r 

• 

1 
Ill 
z 
t 
C 

~ a: 
"' > .., 
a: 
a: 
0 ... 
a 
'l:J 

"' C 

:~ 

21½01.t. 

17 

0" SCH. 40 BUTT WELD END 
PER 816. 25,J JG. 2 a 
OUTLET END ONLY 
SEE DETAIL • a• 

ti 
'( DIA. 

DETAIL 'A' 4. 026 +. 062 DIA. i -

f 
l")I..,. 
0 
C\I 

4" SCH. 40 BUTT WELD END 
PER 816. 25,FIG. 2a 
INLET £ND ONLY 
SEE DETAIL 'A' 

¾ SOCKOLET t3000 

o 1o 
'<137! • 2-

1, ~;r."·~ 
10 4 DIA.? i'T I DEJA IL '8' 10. 020 + .125 DIA, t -

,. 

ITEM NO. 
NO. REQ'D 

I l 
2 1 

L l~"REdD FOR TRIM REPLACEMENT 

3 2 
-!t-4 1 

5 1 
6 1 
7 I 
8 2 
9 4 

10 8 
11 2 

* 12 I 
13 I 
u ) 
15 8 
16 8 

* 17 I· 
* 18 I 
... 19 J 
}If. 20 J 
* 21 I 

22 1 
· 23 1 

24 1 
ZS 1 

;t.26 1 
'f<:2.7 1 
*28 2 
,tz9 · 1 
-1<:30 I 
*31 l 

TRIM DETAIL 

PART NO. PART 
CODE 

163699 3 
130136 3 
196706 5 
129774 3 
129923 3 
31246 3 
195493 J 
643 41 3 
130140 3 
149572 3 
172421 3 

196713 5 
169751-Q ? 
170616-Q '2. 
164715 3 

196707 5 
96227 3 

196780 5 
196756 5 
177673 3 
195618 5 
196705 5 

IC:ci1'3.I~ 2 
1910\O-Q. 2 
166706 2 
166715 5 

NOTES: 

LIST OF MMEP.IALS 

DESCRIPTION ~AT'L .. MAT'L SPECS. 0WG. NO. REMARKS 

ACTUATOR ASSEMBLY 1 • .-1Sc::,;~~1 M"-0 SPRING P/N 11¢::,'::,<oe. INDICATOR PlATE UASS ASTM-836 S-163699 l~~'::1~7 STUD &'NUT ST£fl SAE-4140 S-130136 INNER PLUG CRES ASTM-A276 L-196706 GLAND FOLLOWER STEEL COM'l M-129774 PACKING GlAriD CRES ASTM·A479 S-129923 SNAP RING STEEL COM'l 
GUIDE BUSHII\/G CRES ASTM-A?.7<c, M-195493 DRIVE SCREW STEEL COM'L 
HEX. HD. CAP S<;REW STEEL COM'I. 
L IFTl:JG LUG STEEL COM'L M-149572 

TY PE - 410 

TYPE· 4-Z..O 
CAD. PLATED 
I '1e,- 81.1"-I -. "2 1

14 LC-. 

PACKING SET GRAPH·ASB COM'L CRANE 181°.r VALVE BODY ASSEMBLY: SE£ NOTE·ll SK·B-14896-E SONNET ' STEEL ASTM·A2l7 L-196713 GR. WC'\ BODY STUD ; SHEL ASTM·A4:,~ L ·168285 ·GR: (oGo BODY NUT , 5!EEL ASTM·Al94 · M-170423 'GR. (o BODY GASKET ASB·SST COM' l 10·':>/e. 1.0.-. ~-:>Je. co'(. .n<::, ,H-..i... CAGE SPACER CRES ASTM-A27'- L-190391-MKDTYPE-420,\.AA.\-C::. PLUG CRES ASTM·A27b L-196707 TYPEs420, M.11.\..C.. ROLL PIN ' CRES ASTM·AZ76 TYP£-.t20 STEM CRES ASTM·A276 L-1°'1I4O~M....C.TYPE·316, CON!>. B· ACCESSORY KIT . SEE NOTE-10 E-196780 ACCESSORY KIT·MICRO:SWITCHES MODEL IICX-42 E-196756 
TRIM NAMEPLATE BRASS COM'L M-177673 SPECIAL TAG CRES COM'L M-195618 TYPE-304 CYLINDER ASSEMBLY CRES ASTM·A2"l6 L·l96705 GR.c.A.4Q MA.LC. SEAT RING CRES ASTM·AZ76 l·l90393-MKDTYPE·420 MAI..<::.. TRIM GASKET IOUTERI ,.se-SST COM'l C:0,-:1/l(oC.D.ll. ~-~/IC.:, 1.0. 1'..\i~"T1-w. TRIM GASKET (INNERI ,.ss-SST COM'L 1::,-7/e 0.0. Y.. 8 l,D. X.\"'\"::,-rl-\"'-SPRING STEEL ALLOYIA286 S-166706 SPRING RING C.RES ASTM·A47~ S-166715 "i'<~ 410 

l. FOR WIRING SCHEMATIC SEE DW,G. SK-A-14896-M 

2. 

J. 

4. 

5. 

FOR MAX. cv ~g2,i sET VALVE TRAVEL AT ).:t~~Y§ INCH. 
REQUIRED AIR TO OPERATE 'oO, PSI. ----.,. 
AIR PRESSURE IN THE DIAPHRA$M CHAMBER MUST NOT EXCE£D 100 PSIG TO PREVENT COMPONENT DAMAGl 

ASSEMBLE VALVE PEit CVI PROC} 1.2.187. 
"· RECOMMENDED SPARE PARTS AR£ MARKED W 1TH AN ASTEll lSK CllCJ ON THE "LIST OF M-AHR IALS". A DIAPHRAGM tCVI PART NO. _\.1.:!f.1.~_1 IS ALSO RECOMMEN0CD. 
7. All DIMENSIONS AR.E IN INCHES, AND ARE REFERENCE UNLESS OT.tfERWIS[ SP(CIFIE0, 

DIAPHRAGM 8. 
.,_ 

MAXIMUM FLUID TEMPERATURE liS _ _!~~F. 

A IRSET 3 10. 

AIR SUPPLY 

11. 

APPROXIMATE TOTAL VALVE W~IGHT IS ______ LBS . 
ACCESSORY KIT ITEM 122 CONSISTS Of: 
BAILEY AP-5 POSITIONER, CONOFLOW 
FH60-XT·Kl'AIRSET, L.V.D. T. ' 
POSITION TRANSMITTER,ASCO ~88302 SOLENOID VALVE 
BODY MAT'L: STEEL, ASTM-A21T, CR. WC9 

PIPING SCHEMATIC 
OUTLET AND INLET REDUCER MAVt. STEEL, ASTM•Al82, 

ACC SSORIES 

COPES-VULCAN 
ONE 0, THE "HITE CONSOl.lOATED IN()USTi<\!:;', INC. 

o STEARN$-ROGERS 0 
PURCHA5E ORDER ___ __, 
TAG NUMBER __ __. 

DEPARTMENT OF ENERGY 
STEARN-ROGERS PROJECT NO. C-21700 
SOLAR ONE 
P. 0. NO. S002C 21700 

GR. F5 

TAG 1110. pv:1000 
APPLICATION: RS fLA5H ii<. 

TO COND. DUMP DE5UPER 
HEATER 

COP6S· VVLCAN, INC. a.11•---..... C, ... (llfll Cd~ '4 lt&4 111:t 

VALVE ASSEMBLY 

8'' CLASS f:>OO 
MODEL DIOO · 400 ACTUATOR' 

NO. OAT£ REVISIONS BY CHK NO. OATf REVISIONS BY CHK. NO. DATE REVISIONS BY CHK NO. OAT[ REVISIONS BY CHlt. 

DWG. NO. E - I '} 6 3 4 9 EV.Q . I 
I 

.4.1.55-47 



k q PROCESSING .... - -- -

br,:TROL VALVE SPECIFICATIONS 
r 
1 .._ med. hard (+2 or 2½) pencil with firm pressure 

or blue-black or black ink. Do not use ball point pen. 
lndicatas information Required to Procau Order. ~~ 

SHEET --l- of__._ __ 

*DATE IO -l(p-80 
*NAME -.!L=:.!~C::::S::........,~--~---
C.V .I. JOB NO. 8010- 146'3'=2 

s )MER_s,L.1:u,e-.1A=€-:.i.:ot->....,,s .... -_____ R~o""'f2~E-c,g, ___ uL TIMATE usER_j)L-W-~+-e-'--r.,_. ~o=::..,._=_..Eoe.blc..t·~e""'.e. ... Ca ..... ::c..___ 

.!. 

4. 
5 APPLICATION 

PE A.TING CONDITIONS 

6. •Fluid - Water 0 

~-

Units 
*Max. Flow Condition 

"Normal Flow Co.ndition 

9. *Minimum Flow Condition 

' 'E BODY . 

~

r ·- _*Shutoff Condition 

. . *Size " • ANSI Class l:i Standard 0 Special 

*Material O WCB O WC6 0 C5 0 CFS O CF8M ~ Othet (See Notes) 

OA105 0 F304 

1:.1 Globe O Angle 

0 Flanged B16.5 

0 Socket Weld B16.11 

!,A- 'E BONNET 

0 F316: 
0 3-Way 

wi1 Butt Weld B1~.25 Fig. 

O Other - See Notes: 

h5~ *Type D Standard ~ Cooling Extension D Leakoff or water seal D Backseat 

1 f Packing !:.ii Graph Asb. D Teflon Asb. 0 Other 

:R i i;jji Malcomized 

17. *Material D Hardened 410 S.S. !:.ii Hardened 420 S.S. D Special 

"Type D Single O Double [;ii Tandem D ·Balanced 

0 Cylinder wi Hush® 0 Flash O Other 

Characteristic O Mod. Parabolic O Quick Open D Special 

D Cascade O Mod. Equal % 

Cv Factor Required by Specs. \ 00,?.. 

0 Lever 

~! *Handwheel 
* Airlock 

- *Limit Switches Mfr. 

"Solenoid Valve Mfr. 
*Booster Relay Mfr. 

. 3 2. •Accessories . D B -Pass 
'3- *Input Ran e O 3-15 

• Action [;iii Direct 

O Piston 0 Electric 

Type 
Type 
Type 

T e 

[;iii Spring Closing 

O See Notes 

L\/i>T 

T 5 

IA Others - (Specify) 

D Reverse 

o. *Air Set !:.ii Yes O No *Gau es ljjjl Yes O No 

ECIAL REQUIREMENTS 

"X-ray ASME 0 
*Special Tests (NOT) 

*Special En r. 
i:'.- ""N" Stamp 

D Other - (Specify) 

0 See Notes: 

D See Notes: 

0 Yes a No Class O 1 

(Ai Yes O No O DBAat 

~ 
*Noise Limit 

rm No, 705176 R-2 
•. 1/17/77 

. I • Ac.--;...i~-r<>L. "'"'._.~ l<-o 1.-i.S 

Oty. 7... 
Oty. \ 
Oty. 
Ot. 

Valve Serial No.: 

W'#I 

• 

• 

• 
; 



- .. -, .. u.,. 

REVISIONS 

LIST Ct MAT£R:AI.S I DESCRIPTION 
REV CK'D DATE APPD 

ND. BY BY 

cM NO IPART /PARi 
DE.'5CRIPTION MAT'L. 

MAT'L. 
REM ARI"-~ 

:_o-p.'R~C-~C I\T\..'E 51...cc.,:. .,. l.1, ~--81 

NO. REQ'D 1-.10. !CODE <:,PE.C. owe:. NO. \ -~1'.l.;:O'iot.Mb..,""'\\O"" 
,., .. 1(. 

• I 1•~9"'~1 3 PQSITIONER ;,..<;.-=.,'(_ BAJ. .. E't AP';:) 2. DE.LEl"EO H05E A'5S'V a if» 
4-1-!,l 

I ;NOiE- I I - CAM 
AND ADDED COOPER 

J I I ::0t l":,"3 5 I ::ios,T,ON TRANSMITTER l:-i(o\\':::,°:) COPE.~ LVOT TU61N6 

4 I ,1,,,, 3 1MOUtJTli:J6 8RACI<~, STt:E ... COM'L. l..·117711 .11.0 TI---IK. 

--- G. 3"3 45/o ' 3 I CO"-it-.JE.CTINC:, LINK A'S':('f. I ' 
' I I,~:=; 542. s 'C_CNTP.O\... ARM STE.EL A':>•M•AIOE! -:.-18354"2.. 

' 2. 130599 ! 3 VALVE GAUG~ 0·100 P.S.113. 
. 

8 I 41\'ol ! ::, \--,.\\PPLE. ! ':iiE.cL COM1L. 1/4" ~Pi li. o• LC:l 
--- ! '- 54-8% 3 PIPE PLUE> iSiEE.L COM'L. 1/8- N.P.T. 

) I "l~SSl "3 PIPE PLU<a STEEL COM'L. \ I 4-. N.P.T. 

I I I 14.~Vo :> : 'SOC. 1--1D. CAP SCREW ':,TE.EL COM'L. • 1O-~4UIJC • '5/ a• LG. 

I? 4 V-':.7'54 3 I sec. 1--10 CAP '5CRE.W STE.t..L COM"L. 1/4"• "2.0 UNC • I. LG.. 

) A 43Z~ "3 I LOCKWASI---IER STEEL C.OM'L. 1/4" 

~ I 34~ 3 s-n=:.cE., EL~ ':liE.E.L C.OM1L. \IA' ~Pi 

15 2 1462.7 - -:-Tl'\Et.T CONNECTOR_ =RA::::- COM'L. ;:::IB" Ci.D. x 1/'t Nt'I 

I G -z.. 39914 3 RD.\---m MACl---l. '5CREW STEEL COM'L, • 10-32. UNF • I -1/4" L~ 

I 2. 41319 3 HEX NU"T 'STE.t.L COM'L. ~ 10-'32 UNF 

! 2 i354<o1 3 LOCl':WASl---lE.R STE.EL COM'L. •10 Z6 

1q I \<2,193~ 5 MOUNTING BRACl-'-ET STEEL COM'L. M·\lol~~~ I/ 4.• "Tl-IV-. 

"0 2 4-13'58 3 1---\E-X HO CAP SCREW ':,"H:.E.L CON\'\... '::,/1(.i"-ISUNC•I 1/2" LG. 

I G. 4548 3 HElC HD CAP 'Sc.REW 5iEEL COM'L. :':iii«."- 18UNC •:i/4" LG. 

~ -'- 4 '5~404 3 1..0C~ WASl-lER STEEL COM'L. Sll<o" 
~ 2."3 G. 1380"3 3 HEX NUT 15TEEL COM'L. ':>/llo--- 18UNC 

-~ l 131o64':l 3 AIR':>E.T f-,-l¾<o4'5 CONOf"LOW 

;) I , 347\(o 3 BUSHING BRA'S':> COM'1_. 114" • 1/8. 
. 

,<o 4 ':50141 _, C.CPPER_ TUolN6 COPPEF C0"'1'L. o/8" o.o. I 

• 

/ 
I '-

..::_ -- I 

- ..... ( I ) l 
_ _/}~ t ·--- I 

I 

..... 
I NOTE'S: 

I A'S CALLED FOR ON ~OP ORDER. 
- z." PRE'5'5URE. CQNNECTION'5: 

10" D\A. 
. 01. OUTPUT - D.A. PO'SITtONE.R 

Ol• OUT PUT· R.A POS\TIONE.R 
01 .i:ooe 3. DIRECT l>-CTING POSIT.- CONNECT 

, ... iC ACTi.JAiOR~ PLl.lG. 0'2.. 
. 

TO P0'51TIONER 
REVERSE ACTING PQSIT.-CONNE.CT 02. 
TO ACTuATOR ~ PLUG 01 ... 

4 THE CONiROL R0~'5UPPLIEO WIT~ 

I 
. T~E POSITION ANO TRAN5MfTTER 

.,. MA'< REQUIRE cu,T I NG TO LE.NGTI-I 
TO '::,UIT Tl-IE APPI..ICA.i ION. 

I ~\~ / '\.. 

i t l j 
I 

' 
I , . 

2, ~~-.JJ 4 N.P.T. ··o,~02· 

I 'l hl ! I j ) 

I 0? PRE.'5':.URE . l l )( I 

'SEE :\iOTE-Z 
I ,, I\~ 

I 6 - vv I 

I 
o, PRE5'5llRE ~ ~ \ 

9' ~ ©--:----- i\1 I ~§ COPE/: ;,'t~.~£~~:.!f!C. 

I "' "'- ~-----r--. r5 ,..._ ! ... f 
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Section 1 
INSTALLATION 

The following instructions should be read 
carefully before installing the D-100-40 
operator and valve. 

Check the piping size connecting the valve in 
the system. It should be large enough to allow 
the major pressure drop to occur at the valve. 

Whenever possible the D-100-40 valve should 
be mounted with the operator located above 
the valve. However, if necessary, the valve 
may be installed either vertically or horizon
tally in a line. 

Never clamp the valve body in a vise, since 
permanent distortion may occur, resulting in 
a damaged valve. 

Check the valve installation to assure that the 
tlow enters the valve at the end marked 
'inlet'. 

1.1 VALVES WITHOUT POSITIONERS 
Only one (1) air line connection is required for 
the D-100-40 valve when the valve is utilized 
without a positioner. Irrespective of operator 
action, i.e. reverse or direct, the operator 
cover is provided with a 1/4" N.P.T. tapped 

hole to receive the control signal pressure line 
connection. 1/4" O.D. copper tubing is 
recommended for the control signal pressure 
line. 

NOTE: Maximum air to the diaphragm 
chamber should not exceed 100 psig. 

1.2 VALVES WITH POSITIONERS 

Two (2) air line connections are required for 
the D-100-40 valve with a positioner. (1) A 
clean, dry air supply (40 psi or higher) should 
be connected to an air filter and pressure
reducing valve. The output from the air
reducing valve should then be connected to 
the positioner at the 3/8" tee marked 'sup
ply'. 3/8" O.D. copper tubing is recommend
ed for this air supply line. The air supply 
pressure-reducing valve should then be ad
justed for the necessary pressure to the posi
tioner (not to exceed 100 psi). (2) The control 
signal pressure line should be connected to the 
positioner at the 3/8" N.P.T. opening 
marked 'instrument'. 1/4" O.D. copper tub
ing is recommended for the control signal 
pressure line . 

Section 2 
DESCRIPTION OF OPERATION 

The operating range of the D-100-40 valve is 
the difference in air pressure required to drive 
the valve through its full stroke. This 
operating range is determined by the range 
spring rating. The standard spring ratings are 
20 psi and 12 psi. The 20 psi rating is factory 
adjusted for a standard operating range of 5 
psi to 25 psi. The 12 psi rating is factory ad
justed for a standard range of 3 psi to 15 psi. 
The operating range may be raised or lowered 
by adjusting the spring compression nut. 
A hand wheel operator, positioner and limit 
switches are available as optional equipment 
of the D-100-40 valve. 

2.1 VALVES WITH POSITIONERS 

The D-100-40 assembly may be designated as 
reverse or direct action. The action of the 
D-100-40 assembly is determined by the in
dividual action of the valve trim, valve top-

works and positioner. Changing the action of 
any one of the individual components will 
change the action of the assembly. Changing 
the action of any two of the individual com
ponents results in no change of the assembly 
action. 

Ref er to the attached table for the resulting 
assembly actions for various component ar
rangements. 

The pneumatic controller signal is directed to 
the D-100-40 valve positioner at the port 
marked 'instrument'. A change in the 
pneumatic controller signal results in an out
put pressure change from the position er. This 
change is directed to the diaphragm chamber 
of the valve actuator causing the valve to be 
repositioned. As the valve is repositioned a 
linkage attached from the valve yoke to the 
positioner causes a feedback force to be ex
erted on the positioner bellows resulting in a 

- l -
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counterbalance of the pneumatic controller 
signal. The circuit is designed to result in a 
continued loading change on the valve's 
diaphragm by the positioner until the valve 
has actually repositioned itself and has 
rebalanced the initial pneumatic signal 
change. This arrangement provides fast, ac
curate, positive positioning of the valve. 

2.2 VALVES WITHOUT POSITIONERS 

The action of the D-100-40 assembly without 
a positioner is determined by the individual 
action of the valve trim and valve topworks. 
Changing of any one of the individual com
ponents will change the action of the 
assembly. 

Refer to the attached table for the resulting 
assembly actions for various components ar-

rangements. 

The pneumatic control signal is directed to the 
diaphragm chamber of the D-100-40 valve. 
An increase in the pneumatic controllers 
signal increases the pressure on the valve 
diaphragm causing the valve to reposition 
itself until the range spring is compressed suf
ficiently to establish equilibrium. Since the 
counterforce exerted by the range spring 
varies proportionally to the distance com
pressed, linear increases in the diaphragm 
pressure result in a linear repositioning of the 
valve stem. 

An expansion loop must be provided in the 
tubing to reverse-acting operators, since the 
diaphragm chamber moves an amount equal 
to the valve stroke. 

Section 3 
ASSEMBLY 

3.1 DIRECT ACTING 

In a direct acting operator, the lower seat of 
the range spring is supported by the frame and 
the upper seat applies its force to the spring 
adjuster to force the stem upward. The spring 
adjuster is screwed down over the valve stem, 
and the upper part of the valve stem is 
screwed in to the stem retainer, which in turn 
is attached to the diaphragm plate by means 
of four (4) machine screws. The stem is 
prevented from turning in the retainer by 
means of a spring pin through the retainer and 
into the stem, the lower diaphragm cover is 
held to the frame by two (2) capscrews, and 
the two (2) diaphragm covers are held 
together by twelve (12) capscrews and nuts. 
Attached to the lower end of the valve stem is 
the torque bar, into which the trim stem 
assembly is screwed. In the absence of, or loss 
of, air to the diaphragm chamber, the spring 
exerts its force upward against the spring re
tainer to force the stem upward and the valve 
into the open position. 

An increase in pneumatic loading pressure 
drives the diaphragm plate, stem and retainer 
downward toward the closed position, when 
the pressure is sufficient to overcome the 
counterforce of the spring. 

3.2 REVERSE ACTING 

In a reverse-acting operator, the upper seat of 

the range spring is supported by the spring re
tainer and the lower seat applies its force to 
the spring adjuster which is screwed onto the 
lower end of the stem. The upper end of the 
stem is screwed, through the lower diaphragm 
cover, into the stem retainer, which is, in 
turn, secured to the lower diaphragm cover by 
two (2) capscrews. The stem is prevented from 
turning in the retainer by means of a spring 
pin inserted through the stem and into the re
tainer, the diaphragm plate is secured to the 
operator frame by means of four (4) stand
offs and capscrews which extend through the 
holes in the lower diaphragm cover. The two 
(2) diaphragm covers are held together by 
twelve (12) capscrews and nuts. Attached to 
the lower end of the valve stem is the torque 
bar, into which the trim stem assembly is 
screwed. 

In the absence of, or upon loss of, air pressure 
to the diaphragm chamber, the spring exerts 
its force downward against the spring adjuster 
to force the stem downward and the valve into 
the closed position. An increase in pneumatic 
loading pressure moves the diaphragm 
chamber in the upward direction (the 
diaphragm plate is stationary), as well as the 
stem to which it is connected. When the 
counterforce of the spring is completely over
come the valve is fully open. 
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Section 4 
ACTION IDENTIFICATION 

(See Figure 1) 

4.1 DIRECT ACTING VALVE 

A valve is direct acting when it closes with 
valve stem movement toward the valve body 
and opens with valve stem movement away 
from the valve body. 

4.2 REVERSE ACTING VALVE 

A valve is reverse acting when it opens with 
valve stem movement toward the valve body 
and closes with valve stem movement away 
from the valve body. 

4.3 DIRECT ACTING TOPWORKS 

A topworks is direct acting when an increase 
in the diaphragm loading pressure causes the 
valve stem to move toward the valve body. 

4.4 REVERSE ACTING TOPWORKS 

A topworks is reverse acting when an increase 
in the diaphragm loading pressure causes the 
valve stem to move away from the valve body. 

4.5 DIRECT ACTING POSITIONER 

A positioner is direct acting when an increase 
in the pneumatic input signal causes an in
crease in the positioner output pressure. 

4.6 REVERSE ACTING POSITIONER 

A positioner is reverse acting when an increase 
in the pneumatic input signal causes a 
decrease in the positioner output pressure and 
a decrease in the pneumatic input signal 
causes an increase in the positioner output 
pressure. 

4.7 DIRECT ACTING ASSEMBLY 

An assembly is direct acting when an increase 
in the pneumatic input signal causes the valve 
closing. 

4.8 REVERSE ACTING ASSEMBLY 

An assembly is reverse acting when an in
crease in the pneumatic input signal causes 
valve closing . 

Section 5 
D-100-40 VALVE ACTION TABLES 

TOP 

DA 
DA 
DA 
DA 
RA 
RA 
RA 
RA 

5.1 WITH POSITIONER 

TRIM POSITIONER ASSEMBLY 

DA DA DA 
RA RA DA 
DA RA RA 
RA DA RA 
RA RA RA 
RA DA DA 
DA DA RA 
DA RA DA 

5.2 WITHOUT POSITIONER 

TOP 

DA 
DA 
RA 
RA 

. -·- ----~-· -

TRIM ASSEMBLY 

DA 
RA 
DA 
RA 
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Section 6 
STEM ADJUSTMENT 

Stem adjustment should be made before other 
adjustments, such as valve travel indicator 
plates, positioner linkages or limit switches (if 
included). The following applies to all lengths 
of strokes, with "A" representing stroke as 
designated on applicable drawings. 

6.1 DIRECT ACTING 
(normally open) 

I. With no pressure in the diaphragm 
chamber, adjust the stem to be approximately 
"A" inches from the seat. Adjust the stroke 
by screwing the trim stem in or out of the 
operator stem, as required. 

2. Apply air pressure into the diaphragm 
chamber until the plunger seats. Note the ac
tual stroke. 

3. Vent air from the diaphragm and readjust 
until the actual stroke is exactly "A" inches. 

4. The stem is thus limited in the open posi
tion by the diaphragm plate, with attached 
stem, contacting the upper diaphragm cover, 
and in the closed position by the plunger 
seating in the cage. 

5. Use the stem lockwasher and jam nut to 
secure the stem in the desired position. 

6.2 REVERSE ACTING 
(normally closed) 

I. Apply air pressure to full stroke the 
diaphragm chamber, and adjust the stem in 
the yoke to be approximately "A" inches 
from the seat. Adjust the stroke by screwing 
the trim stem in or out of the operator stem, 
as required. 

2. Vent air from chamber and note actual 
stroke. 

3. Repressurize diaphragm chamber and 
readjust stem until actual stroke is exactly the 
designated "A" inches. 

4. The stroke is thus limited in the closed 
position by the plug seating in the cage and in 
the open position by the lower diaphragm 
chamber contacting the (stationary) 
diaphragm plate. 

5. Use the stem lockwasher and jam nut to 
secure the stem in the desired position. 

Section 7 
MAINTENANCE 

7.1 PACKING REPLACEMENT 

Under normal operating conditions the main 
valve stem packing should be replaced once a 
year. (Obtain part number from valve data 
sheet.) 

I. Check replacement packing for proper 
size and type. 

2. Shut off the valve to prevent leakage dur
ing the removal of the old packing. 

3. Remove gland follower by screwing it out 
of the stuffing box; slide it up the stem and 
wire in place. 

4. Remove the old packing with a packing 
hook and make sure the stuffing box is clean. 
Compressed air directed into the box may be 
used for cleaning. 

5. Open the replacement packing in the 
direction of the bias cut and insert one (I) ring 
around the stem and tamp into the stuffing 
box. Each succeeding packing ring should be 
oriented so that its split is rotated 90 ° 

(clockwise) from the ring immediately below 
it. 

6. Replace the packing gland and screw it in
to the stuffing box. 

7.2 DIAPHRAGM 

The main valve diaphragm should be in
spected once a year and the diaphragm re
placed as required. (Obtain part number from 
operator assembly drawing.) 

7.3 POSITIONER (optional) 

Refer to the attached positioner instructions 
for maintenance procedure. 

7.4 FITTINGS 

Under normal operation the valve fittings 
should be inspected once a year and the fit
tings should be cleaned, reground or replaced 
as required. More frequent inspection and 
servicing of the valve fittings may be required 
for severe operating conditions. 
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Figure 1 
CVI D-100 ARRANGEMENTS 
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Section 1 
GENERAL INFORMATION 

1-1. INTRODUCTION 

These instructions outline the correct procedure 
for installation, operation, and maintenance of the 
D-100 series control valves. These valve assemblies 
basically consist of the valve body with its inter
nals, and the diaphragm operator. A handwheel 
operator, positioner, and limit switches are avail
able as optional equipment of the D-100 valve. 

1-2. VALVE OPERATOR SIZE DESIGNATION 

The D-100 valve series includes four (4) operator 
sizes. The number following the basic designation, 
D-100, indicates the effective area of the diaph
ragm: 60, 100, 160, or 400 square inches. 

1-3. CONTROL VALVE TERMINOLOGY 

Valve Assembly Action 

The valve assembly action may be defined as the 
interaction of the valve operator plus the valve 
trim (plus the positioner, if used.) This assembly 
action may be either 'direct' or 'reverse'. Each of 
the components' action may be reversed, and 
changing the action of any one of them will change 
the action of the assembly. Reversing the action of 
two (2) of these components will result in no 
change in the action of the assembly. See CV 
D-100 Arrangements, p. 8. 

Direct-Acting Valve Trim 

Valve trim is direct-acting when it closes with 
valve stem movement toward the valve body and 
opens with valve stem movement away from the 
valve body. 

DIRECT 

VALVE OPEN 

Reverse-Acting Valve Trim 

Valve trim is reverse-acting when it opens with 
valve stem movement toward the valve body and 
closes with valve stem movement away from the 
valve body. 

Direct-Acting Operator 

An operator is direct-acting when an increase in 
the diaphragm loading pressure causes the valve 
stem to move toward the valve body. 

Reverse-Acting Operator 

An operator is reverse-acting when an increase in 
the diaphragm loading pressure causes the valve 
stem to move away from the valve body. 

Direct-Acting Positioner 

A positioner is direct-acting when an increase in 
the pneumatic input signal causes an increase in 
the positioner output pressure. 

Reverse-Acting Positioner 

A positioner is reverse-acting when an increase in 
pneumatic input signal causes a decrease in the 
positioner output pressure. 

Direct-Acting Valve Assembly 

An assembly is direct-acting when an increase in 
the instrument input signal causes valve closing 
(in a valve with direct-acting trim.) 

Reverse-Acting Valve Assembly 

An assembly is reverse-acting when an increase in 
the instrument signal causes valve opening (in a 
valve with direct-acting trim.) 

REVERSE 

VALVE CLOSED 

- 1 -
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Section 2 
INSTALLATION 

2-1. RECEIVING 

Do not initiate installation until the material has 
been carefully checked against the list furnished 
by Copes-Vulcan. Be sure that the unpacked ma
terial is for the boiler on which it is to be installed, 
and check the D-100 diaphragm valve size and type 
for correctness. Check the piping size connecting 
the valve to the system. It should be large enough 
to allow the major pressure drop to occur at the 
valve. Check the valve installation to assure that 
the flow properly enters the valve at the end 
marked 'inlet'. 
Whenever possible the D-100 valve should be 
mounted with the operator located above the valve. 
However, if necessary, the valve may be installed 
either vertically or horizontally in a line. 

2-2. VALVE ASSEMBLIES WITHOUT 
POSITIONERS 

Only one air line connection is required for the 
D-100 valve when the valve is utilized without a 
positioner. Irrespective of operator action, i.e. 
direct or reverse, the operator cover is provided 
with a 1/4" NPT tapped hole (3/4" for D-100-400) 
to receive the control signal pressure line connec
tion. 1/4" O.D. copper tubing is recommended for 
the control signal pressure line. NOTE: Maximum 
air pressure to the diaphragm should not exceed 
100 psig. 

2-3. VALVE ASSEMBLIES WITH 
POSITIONERS 

Two air line connections are required for the D-100 
valve with a positioner. (1) A clean dry air supply 
should be connected to an air filter and pressure 
reducing valve. (See data sheet for maximum air 
supply required.) The output from the air reducing 
valve should then be connected to the positioner 
at the 3/8" tee marked 'supply'. 3/8" O.D. copper 
tubing is recommended for this air supply line. 
The air supply pressure reducing valve should then 
be adjusted for the necessary pressure to the posi
tioner. (Not to exceed 100 psi.) (2) The control 
signal pressure line should be connected to the 
positioner at the 3/8" NPT opening marked 'instru
ment'. 1/4" O.D. copper tubing is recommended 
for the control signal pressure line. 

2-4. STEM ADJUSTMENT 

Stem adjustment should be made before continuing 

on to other adjustments, such as valve travel indi
cator plate, limit switches and positioner linkages 
(if included). The following applies to all sizes of 
actuators: With "A" representing valve stroke in 
inches as designed for the valve, stem adjustment 
should be made by turning it up or down in the 
yoke. 

Direct-Acting: (Normally Open) 

1. With no pressure in the diaphragm chamber, 
adjust the stem in the yoke to be approxi
mately "A" inches from the seat by turning 
the stem up or down in the yoke. 

2. Apply air pressure into the diaphragm cham -
ber until the plug seats itself in the cage. Note 
the actual stroke distance. 

3. Vent air from the diaphragm chamber and 
re-adjust until the actual stroke is exactly 
"A" inches. 

4. The stem is thus limited in the open position 
by the upper seating surface of the yoke strik
ing the fixed operator base, and then in the 
closed position by the plug seating in the cage. 

Reverse-Acting: (Normally Closed) 

1. Apply air pressure to full stroke the diaphragm 
chamber, and adjust the stem in the yoke to 
be approximately "A" inches from the seat. 

2. Vent air from the chamber and note the actual 
stroke. 

3. Repressurize the diaphragm chamber and re
adjust the stem until the actual stroke is ex
actly the designed "A" inches. 

4. The stroke is thus limited in the closed posi
tion by the plug seating in the cage and in the 
open position by the actuator base contacting 
the lower lip of the diaphragm plate. 

2-5. VALVE SPRING ADJUSTMENT 

From the valve specification sheet obtain the re
quired air pressure to begin the lift of the plug 
from the seat. Adjust the spring adjusting screw 
until the stem begins to move with the required air 
pressure. 
The spring was properly adjusted at the factory 
and only minor adjustments should be necessary 
unless the operator has been disassembled. Tum 
the spring adjustment screw clockwise (looking 
down) to increase the spring force. 

FORM #01 :P13:37 - 2 -
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Section 3 
OPERATION 

. .. -3. -

Note: The following is a general and theoretical 
statement of the operational principles of the valve 
range spring and operator. Actual operating condi
tions will require adjustments which might change 
some variable factors, such as the operating range 
of the range spring. 

3-1. VALVE RANGE SPRING AND 
OPERATOR 

Theory of Operation: Direct-Acting 

The controlling pressure which drives a valve 
through the full length of its stroke is stated as a 
"range" or "span" of air pressure, such as 12 psi 
or 20 psi. The valve "range spring" determines 
this span. The valve range spring "rating" ( com
pression force per inch) is, in tum, calculated and 
ordered according to the service conditions of the 
valve, primarily the unbalanced force which the 
valve will encounter. (Unbalanced force = the 
greatest pressure exerted against valve trim under 
service conditions.) IMPORT ANT: In direct-acting 
valves, Copes-Vulcan spring ratings are calculated 
so that the minimum rating and precompression 
are applied to most service conditions . 

The spring rating is so determined that, in a direct
acting operator and under ideal conditions, a slight 
increase in air pressure (usually 3 psig at the bottom 
of the range) will start to move the valve trim in a 
downward direction. At this point, the range spring 
will start to oppose the force exerted by the loading 
in the diaphragm chamber in order to control the 
valve stem movement. With full loading of the 
diaphragm chamber, the counterforce of the range 
spring will be overcome to the point where the 
valve trim ( direct-acting) will close. 

Spring Adjustment 

Since valves seldom operate under the ideal condi
tions assumed above, the valve spring is provided 
with an adjustment, the spring "compression nut," 
which in effect raises or lowers (as a whole) the 
span through which the valve operates. This spring 
compression nut must be so adjusted that actual 
valve stem travel begins to occur at the specified 
diaphragm pressure. 

With Reverse-Acting Operator 

In a reverse-acting operator, the range spring will 
be the force seating the valve plug and the loading 
of the diaphragm chamber will overcome the spring 
force. Since in this condition the spring must 
withstand the pressure of service, the range spring 
force must necessarily be much greater than that 
used for a direct-acting operator . 
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Instrument Control Ranges 

Instrument control ranges are standardized at spans 
of 3 to 15 psig, 5 to 25 psig, 3 to 27 psig and Oto 
30 psig. Valve ranges are set to coincide with 
instrument control ranges (normally) through a 
valve positioner. 

3-2. VALVES WITH POSITIONERS 

The pneumatic controller output signal is directed 
to the D-100 valve positioner at the port marked 
'instrument'. A change in the pneumatic controller 
signal results in an output pressure chang(• from the 
positioner. This change is directed to the diaph• 
ragm chamber of the valve operator causing the 
valve to be repositioned. As the valve is reposi
tioned a linkage attached from the valve yoke to 
the positioner causes a feedback force to be exerted 
on the positioner bellows resulting in a counter
balance of the pneumatic controller signal. Thus 
we have a position feedback system. Each segment 
of instrument loading demands a specific valve 
throttling position. 

3-3. VALVES WITHOUT POSITIONERS 

The pneumatic control signal is directed to the 
diaphragm chamber of the D-100 valve assembly. 
An increase in the pneumatic controller's signal in
creases the pressure on the valve diaphragm causing 
the stem and plug to reposition itself until the 
range spring is sufficiently compr~ssed to establish 
equilibrium. Because the counterforce exerted by 
the range spring varies proportionately to the dis
tance compressed, linear increases in the diaphragm 
movement result in a linear repositioning of the 
valve stem and plug. 

An expansion loop must be provided in the tubing 
to reverse-acting operators because the diaphragm 
chamber moves an amount equal to the valve 
stroke. 

3-4. DIRECT-ACTING OPERATOR 

In the case of a direct-acting operator, the lower 
seat of the range spring is supported ( through the 
spring adjusting screw and nut) by the frame which 
is fixed to the bonnet. The upper seat of the range 
spring applies its compressed force to the diaph
ragm plate. The diaphragm plate is connected by 
long cap screws and spacers to the yoke. The yoke, 
in tum, is assembled to the valve stem. The opera
tor cover and base are fixed to the upper seat of 
the frame. Thus the spring force will maintain the 
interconnected diaphragm plate, yoke, stem and 
plug in the open position on loss of air. 

3-5. REVERSE-ACTING OPERATOR 

In the case of a reverse-acting operator, the diaph
ragm plate is connected by long cap screws and 
spacers to the frame, which is fixed to the bonnet 
(and is thus stationary). The operator base and 
cover are assembled to the yoke, which in tum is 
assembled to the valve stem and plug. The upper 
seating surface of the compression spring is fixed 
against the diaphragm plate and the lower seating 
surface of the spring rests on the adjusting screw 
and nut. Thus the spring, through the adjusting 
screw and nut, is supported at the lower seat by 
the yoke, so that the compressed force of the 
spring is placed against the diaphragm plate ( which 
is stationary) and against the yoke, stem and plug 
assembly to force the plug toward the closed po
sition. 
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VALVE FULL OPEN 

DIAPHRAGM_..,1'",l!==:;:zl• 
PLATE 

CAPSCREW 
SPACER 

BASE 

NOTE: 
L....1--...-1--SPRING ADJUSTMENT 

SCREW IS SUPPORTED 
BY LEDGE IN FRAME . 

DIRECT ACTING 
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VALVE FULL OPEN 

DIAPHRAGM 
PLATE 

NOTE: 
....__1--1--SPRING ADJUSTMENT 

SCREW IS SUPPORTED 
BY YOKE. 

REVERSE ACTING 
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Section 4 
MAINTENANCE 

4-1. CHANGING ACTION 

CAUTION: D-100-400 Only 

Although the tiall'e operator is l\'l't'l'Siblt!, the 
change cannot be field accomplished. Special 
equipment is required to remove the springs. 

Forces in the proximity of 33,000# are involved 
in operator assembly. This force is exerted through
out the value. 

DO NOT ATTEMPT TO DISMANTLE. 

The D-100-400 uses one spring or a combination 
of up to three springs in order to achieve the neces
sary spring range. 

Direct to Reverse 

If the valve has already been installed in a line, 
isolate it from the system and depressurize the 
diaphragm chamber of the operator and the valve 
body before attempting to change the action. 
Otherwise, proceed as follows: 

l. Before changing the valve action from direct 
to reverse, consult Copes-Vulcan to determine 
the ability of the existing range spring to over
come the new unbalanced force across the 
internal valve fittings. 

2. Back off the spring adjusting screw to the full 
extent of its travel to relieve the tension on 
the range spring. 

3. Loosen and remove the bolts from the cover 
assembly and place aside the cover and diaph
ragm. 

4. Remove the diaphragm plate by taking out 
the long cap screws and spacers. 

5. Remove the cap screws and lockwashers hold
ing the base in place, and rotate the base 
90 degrees. 

6. Replace the screws and lockwashers. 

7. Align the diaphragm plate with the four re
maining holes and fasten it securely to the 
frame. 

NOTE: Two long studs (approximately 10") may 
be needed to precompress the spring enough so 
that the cap screws may be threaded into the 
frame. Accomplish this by screwing these long 
studs with nuts through the diaphragm plate into 
the frame. By successively tightening the nuts on 
these long studs to the diaphragm plate, the range 
spring will be sufficiently compressed to allow the 
threading of two of the cap screws through the 
diaphragm plate into the frame. 

8. Once two of the cap screws are in place, back 
off the nuts and remove the studs so that the 
other two cap screws may be screwed into 
phWI\. 

9. Replace the diaphragm and cover, and secure 
in place. 

10. Readjust the spring adjusting screw. 

Reverse to Direct 

If the valve has already been installed in a line, 
isolate it from the system and depressurize the 
diaphragm chamber and valve body before attempt
ing to change the action. Otherwise, proceed as 
follows: 

NOTE: The following procedure must be observed 
exactly as stated in order to relieve any existing 
residual range spring tension on the reverse action 
operator. 

1. Back off the spring adjusting screw to the full 
extent of its travel. 

2. Loosen and remove the cap screws from the 
cover assembly and set aside the cover and 
diaphragm. 

3. Remove two opposing cap screws and spacers 
that hold the diaphragm plate to the frame 
and replace them with two similar studs of 
twice the length of the originals. 

4. Once these long studs are securely fastened 
into the frame, tighten them with a washer 
and nut to the diaphragm plate. 

5. Back off the remaining two cap screws so that 
the residual tension of the range spring is 
contained by the two long studs. 

6. Evenly back off the two nuts until all the 
pressure has been relieved. 

7. Remove the cap screws and lockwashers that 
hold the base in place and rotate the base 
90 degrees. 

8. Replace the screws and lockwashers, align the 
base plate with the remaining four holes and 
securely fasten it to the yoke. 

9. Replace the diaphragm and bolt the cover 
into place. 

10. Readjust the spring adjusting nut. 

~2. PACKING REPLACEMENT 
Under normal operating conditions the main valve 
stem packing should be replaced once a year. 

l. Check the replacement packing for proper 
size type and number of rings. 
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2. Shut off the valve to prevent leakage during 
the removal of the old packing . 

3. Remove the two gland follower holding nuts 
from their studs and remove the old packing. 

1. Open the replacement packing in the direction 
of the bias cut and insert one ring around the 
stem and tamp into the stuffing box. Each 
succeeding packing ring should be oriented so 
that its split is rotated 90 degrees (clockwise) 
from the rin~ immediately below it. The 
packing gland may be used to tamp the pack
ing rings into place. 

5. Replace the gland, gland follower and gland 
follower nuts. 

6. Alternating between the two follower nuts, 
tighten the nuts down one at a time. Do not 
tighten the follower nuts excessively as exces
sive valve stem friction may result. 

4-3. DIAPHRAGM 

The main valve diaphragm should be inspected 
once a year and the diaphragm replaced as required. 

4-4. POSITIONER 

Refer to the attached positioner instruction for 
maintenance procedure . 

4-5. TRIM 

Under normal operation the valve trim should be 
inspected once a year and cleaned, reground or 
replaced as required. More frequent inspection 
and servicing of the valve trim may be required for 
severe operating conditions. 

4-6. HYDRAULIC DAMPER 

A hydraulic damper is available as accessory equip
ment for the D-100 reversible diaphragm operator 
series. It is designed to stabilize the diaphragm-

operated valve when the internals are subjected to 
high frequency pulsation induced into the control 
fluid from an outside source. 

When there is instability from within the valve, 
the operator tends to move against the air loading 
signal. With the damper, however, in order for the 
valve to stroke, the hydraulic fluid must be trans
fered across a restriction. The speed with which 
this transfer can occur is limited by orifice size and 
quantity of fluid. In this way the valve cannot 
react instantaneously to a force change. 

The hydraulic damper may be assembled to the 
diaphragm operator by first removing the cover 
from the cover assembly. Then place the chamber 
separator over the diaphragm and fasten with cap 
screws and nuts. Screw a stud into the lower 
diaphragm plate and place a post over the stud. 
Place the upper diaphragm and the upper diaph
ragm plate over the stud. Bolt the chamber to the 
chamber separator. Place a seal washer over the 
stud and fasten with a nut or handwheel stump. 
Bolt the cover to the chamber with a gasket be
tween them. 

To fill the chamber with hydraulic fluid, place the 
operator in a horizontal position with the holes 
for the pipe plug facing up. 

Fill the chamber through both holes with the 
hydraulic fluid until all the air has been exhausted 
from the chamber. After all the air has been ex
hausted, plug one hole and attach a hose from the 
sec<md hole to a controlled air supply. 

Pressurize the chamber to 20 psi. This will form 
the diaphragm to its proper contour. Add hydrau
lic fluid again until full. Repeat the pressurizing 
process. Finally, remove one (1) cubic inch of 
fluid and plug openings. NOTE: Ethylene glycol 
is used as the hydraulic fluid due to its anti-freez
ing and non-corrosive properties . 
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CV D-100 ARRANGEMENTS 
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& ACTUATORS 

*Modified for Service Instructions 
FOR REVISION SEE 
SHEET NO. 7 

1. 

2. 

3. 

Ji. 

h.1 

lt.J .. l 

4.1.2 

4.1.3 

,, 
PURPOSE 

The purpose of this procedure iG to eastablish instruc
tlons for the proper assembly of valves to the D-100 
Diaphragm Actuators. 

SCOPE 

This procedure describes the assembly of Valves, Bonnets, 
Studs, Plugs, Stems, Cages, Stem Locks and 60, 100, 160 
and 400 sq. in. D-100 Type Actuators. 

DEFINITION 

"a" shall be defined as the stroke of the valve as 
indicated on Shop Order for each particular valve. 

PROCEJJURE 

Bonnet and Packing Gland Studs 

rJ'he followi.ng assembly method shall be used for all studs 
which are to be threaded into the body and bonnet. 

Degrease the tapped stud holes. Degrease the threads on 
the studs. 

At assembly, apply Loctite Sealant grade AV 87 or Loctite 
271 to the stud thread. Do not apply Loctite to the stud 
thread which will accept the nut. 

Screw the studs into body or bonnet soon aftc-~r Loct1.te 
is applied. The nuts on the stud r; should be t i.ghtcnnd . 
to the bonnet or pack:i.nr~ ,~land follower to ::wat the stud 
threadr:; before the seal.ant hard cm:. 
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PROCEDURE NO. 1. 2. 187 Modified 

REVISIOO NO . 11 

CAGE 

Apply Crane Anti-Seize Thread Compound S-4~95 (CVI Part 
No. 95123) to the threads of the cage, screw the cage 
in the valve body using the following tightening torques: 

VALVE SIZE (INCHES) CAGE TIGHTENING TORQUE (FT. LBS.) 

3/4 125 
1 175 
1 1/4 230 
1 1/2 260 

2 375 
3 560 
4 775 
5 975 

6 1160 
8 1575 

10 1980 
12 2380 

14 2800 
16 3200 

Plug and Stem Assembly 

Coat-taper junction threads and taper with Crane Anti-Seize 
Compound S-4395 before .assembly. 

The Plug (Plunger) shall be screwed on the Stem (Spindle) 
before pinning using the following torques: 

1/2" taper junction 25 ft. lbs 
3/4" taper junction 50 ft. lbs 
1" taper junction 100 ft. lbs 
1-1/4" taper junction 200 ft. lbs 
1-1/2" taper junction 300 ft. lbs 
2" taper junction 400 ft. lbs 
After the hole has been drilled through the assembly, care 
must be taken to insure that the spring pin is centered. 

Actuator, Bonnet and Dody Assembly 

SHEET 2 ---
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4.4.2 

4.4.3 

4.4.4 

4.4.5 

PROCEDURE NO. 1, 2, 187 Modified 
REVIS ION NO. 11 

Cooling Fin and Extention Bonnet Assembly 
--. 

All cooling fins and extention bonnets require a stem 
guide bushing in the bottom of the bonnet. The bushing 
is to be pressed (interference fit) into the bonnet and the 
lip rolled over to lock the bushing in place as shown 
below: 

----~---o l\j s H \ N f1 ) "\., 
L~---- ~---·· )-----s-·E:, ON"._, 

I ( • EoL..L T~IS LIP OVE"R_ 

TO LOLK. f-::,l.);;,f-..1 N C-r 

Small Actuator - Bonnet Assemblies 

Fasten the bonnet to the actuator. Screw the Stem-Plug 
assembly through the Bonnet and into the Yoke. Screw the 
Cage into the Body. Lower the Actuator-Bonnet assembly 
into the Body-Cage assembly. 

Large Actuator - Bonnet Assemblies 

Assemble the Body, Cage, Bonnet, and Stem-Plug Assembly 
as a subassembly. Fasten the Actuator to the Bonnet. 
Screw the Stem into the Yoke. 

Limits of the Procedure 

The Small Actuator Method (Para. 4. 4. 2) shall be used 
in all cases except when the size of the Actuator and 
Bonnet prevent it from being lowered into the Body-Cage 
Subassembly without damage to the fittings, in which case the 
Large Actuator Method (Para. 4. 4. 3) shall be used. 

Assembly of Stuffing Box 

Place in the bottom of the bonnet's stuffing box a stem 
guide bushing. On top of the bushing place the required number of 
packing rings, each ring individually seated. Tighten the nuts 
on the µ:icking gland studs to sufficiently tighten to eliminate 
leakage. Avoid over tightening packing. Further packing 
instructions are contained in Procedure 1. 2. 199. 
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PROCEDURE NO. 1. 2. 18 7 Modified 

REVISIOO NO . 11 

Diaphragm Actuator 

The stem should be adjusted first by screwing in or 
out of the yoke. After the proper stroke has been 
achieved, all other adjustments should be made such as 
travel indicator plates, limit switches and positioner 
linkages. 

Direct Acting (normally open) 

With no pressure in the diaphragm chamber adjust the 
stem in the yoke to be approximately "a" inches from 
the seat. 

Apply air pressure into the diaphragm chamber until the 
plug seats. Note the actual stroke. 

Vent air from chamber and readjust until actual stroke 
- is exactly "a" as per Shop Order. 

The stroke is thus limited in the open position by the 
yoke striking the base and in the closed position by 
the plug seating in the cage. 

Reverse Acting (normally closed) 

With air pressure in the diaphragm chamber (given on 
Shop Order) and the valve open, adjust the stem in the 
yoke to be approximately "a" inches from the seat. The 
Actuator should be at full stroke with the diaphragm 
plate against the base, except on the D-100-400 the 
stroke of the Actuator will not exceed 3". 

Vent air from chamber and note actual stroke. Rcpressurize 
diaphragm chamber and readjust stem until actual stroke is 
exactly "a" as per shop orders. The stroke is thus limited 
in the closed position by the plug seating in the ca!-{c and in 
the open position by the diaphragm plate striking the 
diaphragm base (bottom of chamber). 

BONNET NUTS 

After applying Crane Anti-Seize thread compound S-4395 
(CVI Part No. 95123) to the threads and nut contact area, 
the following tightening torques shall be applied to the nuts 
securing the bonnet to the body: · 
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PROCEDURE NO. 1, 2, 187 Modified 

REVISION NO. .U 

*TIGHTENING TORQUE 
TIGHTENING TORQUE • 

(FT. LBS) 
. (FT .LBS) DESIGN COND. 

STUD THREAD SIZE HYDROSTATIC TEST (20,000 PSI STUD STRESS) 

1/2 - 13 UNC 
5/8 - 11 UNC 
3/4 - 10 UNC 
7/8 - 9 UNC 
1 - 8 UNC 
1-1/8 - 8 UN . 
1-1/4 - 8 UN 
1-3/8 - 8 UN 
1-1/2 - 8 UN 
1-5/8 - 8 UN 
1-3/4 - 8 UN 
2 - 8 UN 
2-1/4 - 8 UN 
2-1/2 - 8 UN 
2-3/4 - 8'UN 

46 
90 

155 
250 
375 
540 
750 

1050 
1375 
1775 
3000 
3400 
5000 
6800 
9200 

23 
45 
78 

125 
178 
271 
378 
525 
690 
890 

1500 
1700 
2475 
3400 
4600 

* per ASME Boiler and Pressure Vessel Code 
Section VIII, Appendix S, 1968. 

4.7 ACTUATOR TO BONNET ASSEMBLY 

The following torques are to be used in tightening 
the cap screws or nuts which hold the actuator to 
the bonnet. 

TIGHTENING • 
ACTUATOR SIZE 

D-100-60 
D-100-100 
D-100-160 
D-100-400 

SCREW OR NUT SIZE TORQUE (FT. LBS) 

. 4. 8 

5/8-11 UNC bO 
5/8-11 UNC Go 
5/8-11 UNC 60 
1 - 8 UNC 180 

ADJUSTMENT OF STEM LOCK 

D-100-60, -100, -160 

Screw the Stem Lock Bar on the Stem before the Stem is 
screwed into the Yoke. After the Stem is adjusted, 
turn the Stem Lock Bar until the distance between the Stem 
Lock and Yoke is in accordance with the Assembly Drawing 
and the holes in the Stem Lock Bar are aligned with the holes 
in the Yoke. Place the Indicator Arm on the bottom of the 
Stem Lock Bar and screw 2 screws through the Stem Lock 
and into the Yoke with the torque listed on the Assembly 
Drawing. 
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PROCEDURE NO . 
REVISIOO NO . 

1. 2 · l87 Modified 
. 1.1 ------

TANDEM TRIM (GENERATION III) 

Lapping of the seats is generally not required unless the 
seating surfaces have obvious imperfections. 

The travel of the Inner Plug is important. Travels larger 
or smaller than specified can cause field problems. 

An initial assembly is required of the plug bushing screwed 
' in without the spring to measure the inner plug travel. 

VALVE SIZE 

4" 
5", 6" & 8" 
10" & Larger 

REQUIRED INNER VALVE TRAVEL 

1/4" + 1/16" 
3/8" + 1/16" 
1/2" + 1/16" 

After the inspection of Para. 4. 9. 2, assemble the plug, 
inner plug, spring, spring ring and plug bushing. Torque 
the plug bushing into the plug with about 100 FT. LB of 
torque. Place the lock pin in one of the two holes in the 
top of the plug. Choose the hole next to the plug bushing 
diameter and weld the lock pin to the plug bushing. 

Actuator 

Diaphragm 

D-100-60: 
D-100-100 
D-100-Lwo 

Cover to Base screws and nuts: 
Torque units to 10-11 ft.lbs. 

and -160: Torque units to 18-20 ft.lbs. 
and -280: Torque units to 50-55 ft.lbs . 
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LIST OF MAT~RIAL 

OE~CRIPTION DWG. NO. MA"TL, 

DIAPHRAGM COVER L-I682.17 STEEL 
DiAPHRAGM COi/ER L-I~%55 STEEL 
DIAPHRAGM Btl.SE. ~11ce.:.1ti STEEL 
OIA.PHRi'.GM I: '"73~5 BUNAN 
SPRING PIN ::,TE.EL 
FLAT HD. MACH. 5C.RtW S"TEEL 
DIAPHkAGM PLATE L-I68ZI~ Sl'EEL 
HEX HD. CAP 5CREW STEEL 
HEX.NUT STEEL 
EYE BOLT S"TEEL 
:STEM RETAINER M-I~22..3 STEEL 

I 
MAiL ::,P~ P.e:MARl<S 

SAEIOOB 
SACIOOS 
'SAE 1008 

COML. 31,b" X 2 .. LG. 
COML. S"11c.'' x.Z3,,41E. 
SAEIOOB 
COML, 15/~ x3/4U3, 
COML. 5/1~ -IB 
COIV\L. 5fl(o•- 18 
A':,TMA\00 

A"I!~EMBLY P/N 

IG~655-Z -CAST IRON CONSTRUCTION WITHCXJT 
HANDWHEEL OPERATOR-USE COL. A 

llo~G.:S5-:3 -CASilRON CONSTRUCTION WIT\.4 
HANDWHEE.L OPERt:.TOf\- U5E: COL. B 

l(o~lo:S:5-4 -CAST S•EELCONSTRUCTION W\"TI-\OUT 
HA.NDWHEEL OPEAATOR.- USE COL. C 

IG,%55-5 -CA'51" STEELCON5TRUCilON WliH 
HANDWI-IEEL OPERA"TOF\- U5E. COL. D 

::,. SPRING ADJUSTEF\ M·ICoSZ.2.2.. S"TEEL A5TMAl08 ~ I I I I l66Z.2..2. .., 
I I l1083I6-C .3 FR.AME E- I(,53IG. C.IRON ~,MA48 CL.35 

12. I I I6B3IfrR 
13 I I I I 1682.Z.I 
14 I I I I ICo5Z.4.O 
15 6 6 €: 6 <,;4341 
16 I I I I 174703 
11 I I 86766·'11 

IB I I 31'..783 
19 I I 3133~ 
20 I I I37:l33 
~I 6 6 l<ol~ 
t.2 Co Co 1855 

23 I I 7ts<oe.e 
Z.4 II 4 4 4 ICo5?..4::, 
25 I I I I IG,524I 
Z& I I I I /652.36 

I 

3 FRAME E-I1<>B3I6 
3 57'E.M M-168W 
3 TORQUE BAR lv\-1652AO 
3 DRiVE ':>CREW 
.3 l lDEN'iiFICA"TIOI\I PL./1\TE M-I747O3 
3 HANDWHEEL L:-5<ci186 
3 I KEY 
3 RE"'TA.INING RI~ 
3 MANUAL OPER. A5'5'Y. l.=I31'3'33 

13 HEX NU• 
3 \ lDCk.WA '51-\ER. 
3 1 (:)ASKE"T 5-7[¼,85 
3 S:AND-OFF S-1682.49 
3 SPRING RETAINEF\ M-I1082.4I 
3 SPRING (lv\AX FORCE) S-I68238 

5TEEL ASTM AZK, WC:B 
STEEL ASTMAIOf CAD.PI.Alt:C 
STEEL A'SiMAIOt'I 
5"TEEL COML. *4" ¾;,•LG. 
BRA~ ASTMB36J 
ALUM. COML. 
S"TEEL COML. l tz'SQ. ,,., .. LG 
'S,EEL COML. 

'SiEEi... COlvlL. I l/z."-1~ 
S"TEEL C.OML. 
6ARL.r0 COl-'\L. 
5iEEL l\"STM A '53 315' =:t::i... 40 
STEEL SAE 1015 
SiEEL Al~ 5160 

NO"TES• 
I, . 1e,1 ~-m DRILL TMRU STE:M RET"'INER I STCM ITEMS 

10(13 Ai A~~CMB\.."<, 
Z... ASSEMBLE Sc.REINS ITEM 5 AND 4- SCRE:W~ liEt-1\"1 

TO ~"Tt:M RE"TAINE:R Wl'TH LOC."TliE:, 
3. A":.':\EM8-.E: l"TEM'5 I 1¢ I~ Wl'TI-I CRAN£ COMPOUND 4?5A. 

C.VI P/N ~5\Z.~ ON "Tl-IRE.AO~. 
4. EYE BOL,5 ITEM 9 TO 6E 1eo• APAAT, 
5. l'TEM NO. !I 1'5 A P.ECOMME.t-lOEC 'SPARC PART. -

,-
ONE OF TuE FOLLDWING TO eE CALLE_O_FOR. ON 'THE :SHOP ORDER-WRl"TE.-UP 

I I I I 1695'::4 3 !NDICt-.TOR PLAiE 5-1€:9554 BRl\55 \A~iMB·:3ci !"STROKE 

e,71 I I I I IC955(c .3 INDICt>.iOP. PLA"TE 5-163556 BRA'S'.) lA~MB·.%i3!.i'STRO<.E 
I I I I l(c,~557 J INDICA7'0R PLA"TE 5-169557 BRA'S '5!451M B-3o)V;;:_" :HROKE 

c.i..,H,'llR111,••,l'~MTR,,,,oRlV"C.Au£ NAf~E PL,.,--;E •oBE \J'.:..,E.D OHL'( WHE.1-l <...ALLE.D FOR o .... 
'o .w O P I >1 <l, i:_ I< •" R 11 E U P 

I I I I I 
1111~14

1 
3 ici;.J-B':'l ,RIM t,t,;,::_ Pu:.,E v-1'i"l'17'1iBR;;:::SASTl/l8·~ 

cS1 I I I I il1bl3 3 iHU.'..'flH11,·1, :"1i1 .. E ~i..1;TE :t.-111bl3BRASS!ASH18·3~ 
I \ I I •t~lC,4 3 ILA~CADt. N/;lff P\../-i'::.M-lb3104 3Rf<S5IASTt-.'9•;,!, 

'f9-1 ? C c c .-"'r~4 I ~ lDF-1\IE. :;:,CRE.W :,TE.CL l COtl\'L. 1"'4- 3/i~"L&. 

~ 

0 

CALL FOR -1, ": FOLLOVIING Wl-iE!~ AC.1Ut.T0R 1::, U:C,\:..D DNA SE.R.•C:$'R' VALVE ~ ~ 
AND ·w HEN L .' 1 • Lt. D F O R ON 'SHOP O R. DE. R W RI i E. - V P _ 'v 
;::,0 I I I I llc°YIO. 3 'ccEf'<lC::'=> R' tOEN~ l..!·j~:,10'3 BR.A'=> AS;l1~ 

-<'.-9 C: Z., 2. ,.;~41 -, DQI\/E. SC.R'!::.W ~7(..,L., C.O_M.L, 1 "'4r-.-.'!l"'/,-:-cj,.,,."LrGr-l, 

~ ;, COPES - VULCAN, INC. 
"-.J../~ 0,.,,11~ it•,,. c .. ,r,l#f#,...,,•, ... _ 

, • -- ,.,a c,rY tr••t co J ~• c, 1 • 4 :. 

DIAPHRAGM ACTUATOR Ass·v. 
MODEL D-100-40 
R.EVER.5E ACTING 

1/i. :5iE M DIA. 
✓ 

HO/ o•Tt:j . "1V1s10N• -~CHIIC. NO DATE Rl[Vr• H»t• • ., D"AwN B-M, DATcB·i.Q·74 .1oe _ 

I ll·l'H(o ITE:M·4LP/N WJ,,,':, 'IC.342.4 c..c.. ,•! ~ t-1~- ADDED ITEM"::>L6,Z7,30, TO ,.-r. CHICCl<l:D:1tBr:="'"'S P,·2,3·7': NO. 
"-00[0 t<EM ... RI'.':> ·' ll[M• 1· . BILL QC' 1 ✓ 6T'L.., E.C. se@z ~l,IG (.14<, C,1.")1. ...... . DAff~ KAUI 

l'fN W.O.':> 78701. PER E.NC.. ·· 1·4-1& !TE.M 2& MT,D FL ,._':>H TRIM T ' ' , • .,,. 
<..>1G~!>7 !>~ · , 3 , c:~-B':l"TRll'\.EWC.CHG.59~~ 4·1Tt:l..\11P/NWri."JBto11!><,,.~.c• .. ..,.coo•..1 owG.NO.L-IC:i':lCo55 S~"T.'Zoll'Z..JAEV.4 

• • • 

M 
a;> 

!~ 

i .-: ,~ 



!'" .... 
(11 
a, 
0:) ,,,. 

------- ---- ,_._ ----
FE vi SION S1ATUS C'F SKEET'S 

·,,n.; SHT. ~ sHT. "3 ':,f', 4-jSl-lT. sls1-(;-. 
10 9 9 9 I 9 
I\ 9 9 '3 
i2 /0 10 10 

. 7 " - - -;-:;·--1- 'i ;)-- I :, l ' ?, 

I.. t I () I ': I • \ ' I 'I,. I II 

01\1 I • 37(.104•) DRILL,,. DEEP 

14 j11Pt11\"T£DREv_$,,.,.u_!:>. · .9.4· lottj;'rt 
BLO t.'t(. 'f'ER E ,C.. "3.9.5' 80-f- . • 

1~•11:0D\.ll1\,0.C.sti\f,TSl':',L()( .... 10-;:,9 r:.s.c ~J! -
P[Q. C.NG. C.>C,. eel.~l j . ' 

,z '5i'->.1N<." AUJU',1\t,<'-, ~, 4ll'lPfT,S B.~. 
• ... v,r'L_ w, ... -~ 1....1\'"->T C,R.L."'-CA 

I ·1?, I Nr,, n\C.,., (oC><\f', 

lliUPDATE.O REV. 7_T~T~:a!:~ 
_ f'-LOU(. t t,,IC. CH.-. ::,"'leic.c~~-·-+---4---ji----+=-l-+--j 

10 ADDEO \T[MS ~,,S,%.1. 
10 BILL OF MAT'\..E.C.5!_ 

4·HOLES AT AIIEMILY 

---

fl ! fl 

@ 

--~ 

NO. DUCAIPTION c::,01 Al'f'IIOYAL 

I !PP..~, '-lo.TT\Nii,~-~c.'l\1,rt w""°!> 
~'.'Z.~'Z., I'?> Wfl,.'$, ·17~4~, \JI.._, .. \.~,. 
\T~M 'lA WI>,~ CUCT l~O~.~R 

~ 

EN<::!_ CHC..<14\'l 
2 I \lCM ... 2'~. YIIA·, L-C,?.~l~ 

l 

4 

5 l>.001!.0 NO'TE. Si ~fl. ~Nii 
C.HC..-4819. 

lo M~\ '.·Mf:, .\111\'lV lo lNI, Ot<,.4~&", 'II JO u<,K 1'~ 
__ RC.-f.)Rfl,.~N---------+---+-4--+-----t 
"7 1·u:...., • 11 "'""" "'~n,. t m .... - ,'t :-.1, 11, Wt:.a, 

\,,,.c,., II\ C,~i \'l. "'-"' ltf'o c,,A.• SOl'I.. ,. II,. 

e 1 ~I) 1..Jor1:= 1e.~ 1=>t~ 1:~~ll-2'·7l,~'-' 10a 
Cl·\C.. • 'S ,., a, z.. 

9. fifrrv;s ,3 r14 ;.:,~rf .5PECMAs, · 1,. - ~ _;-7· 
/UM~ 1,t1,'11 < IO fM,. T'L H'f<., vV,'I!, ZS'· 'J. 
'°'~TM·A :H,S' P(P.cNr,,r:llr,•~~18 14 

NOTE: 
l ON REVERSF. ACTING UNITS, OIAPHRAGM PLATE 

(ITEM 8) MUST BE ATTACHED TO FRAME (ITEM 14) 
WITH SCREWS (ITEM 4) AND SPACERS (ITEM 5). ON 
DIRECT ACTING UNITS, DIAPHRAGM PLATE IS AT
TACHED TO YOKE (ITEM 131 BY THE SAME METHOD. 

2. Wt£N ASSEMBLING ITEMS II 8 12 USE CRANC: 
COMPOUND 425A, CVO PART NO 95123, ON THREADS 

J. TIGHTEN SCREWS, ITEM 29 TO 15 LBS. FT OF 
TORQUE. 

4. EYE BOL~lO BE. 180° APART 
5. REMOVE. EYE &OL~ (ITEM 3 1) ANC> 

REP\J..C.E WITH CA.P 'StCRE.W~(\TEM ~) ON 
A.U. Of"ERA."tt>R ~E.M6\..\E,~ W'°'E.N U~e.t> ON 
VA\..'IIE'- \.A.WGi£9'. "'T'H"_,. ~• r.&:ISOftE ~IPPIN'9. 

~'TEE.L CON 'i TR UC. Tl ON 

/!ii•~-- COPES- VULCAN, INC. 
t".l" ~~ (Jn1 tt/ 1/lt ll'.A,11 {Ofl1Plil1tll ln4IIIIII 

L,A I.Alff c,rr (-tlfll CO.). ,A. u. $. A. _, 

DIAPHRAGM OPERATOR 

ASSEMBLY 

MODEL D•IOO· 80 

1''--- ¾"sn:M SIZE DI-.. -~~~ OAT& 't•ll •TO 
~ CH.CKl:D-~~-~-DATl -~_•.-'.~~~_J •n• I 
i APP'lt. __ l_'! __ , __ DAY1t_!_:_! ''' 

Pll,ll1 C.OD~ 4 owo.uo. L·I 



.,,., 
:...; 
u,• 
(JI 

(X) 
(JI 

-r~ -----•,_____,..._ 
l ~1~t~1 ': I DESCRIPTION I MAT'L I ~~~ I D~~-!.- R[MlRKS ~r:j •::

1 
1 

DESCRIPTION 
I r=-r ·~•-

1 DARKS 

• I I I U7U COVER ASSEMBLY M-18771 
3 : ---

- +-t-+----+-----------t,rn.;. -----------+---l 3 I 75514 DIAPHRAGM L-75514 1/18 TIOCK WITH FABRIC 3 - -----4 4 77943 SOCKET FLAT HD, CAP ICRE: COM'L. 3. 1-11 t.:NC: • 3·· LG. -- --------nr.... ------ ------+--, I ( 77838 SPACER ASTIIII A-63 1-77838 318' DIA. , GRADE 'A' 
3 . I---
3 

i 10 4541 HEX. HD. CAP SCREW STEEL COM'L. 5/11 - 11 UNC • 3;4 LG. .3 -7 U _ HEX. HUT STEEL CO,lf'L. 5/11 - 11 UNC -+-' 13103 

I I I 
j 

3 77131 DIAPHRAGM PLATI C. L-7713.!_+-----------I-
I I I 77137__jSPRING GUID£ C. STEEL S-77837 

I-

~ 3 
I . I I 77835 -j~PIIRAGM 11A3E L-77835 

I~ 7,;.,(,':, 9 PRING ADJUlln!IG ICRE:W ·-+-+--+--
l.>7"1lD SPRJ!IGADJU11n11GHITT -+-....,."'-""-4' GR, G:,':>-c::'.lS-\'2. 

I 

~1, 
12 I -

3 

3 
3 

u 1 131<oOS YOKE GR,. wc.e 3 -
14 I 1ze14-z.Q.IFRAME F"'5f ~TL l~..:~';1, jE.-1?''3~2 I G~. we.~ 3 
I[ I -·-+-+-+ l'!>'!r,~~NDICATOR ARM C,STEEL U)N\'L M_-1?.~l~\ l~(;_A!!._GE_~9_8~)-----I---I J -le 1 1'!,'?,()0E,I !, T £.WI LO C.11,. .... " STEEL ':!>"~ ,, S·l!,?>':>06 ?>/ti" T>IK.l'\.IIIU~ ,,._11.ltl) 3 
17 • 

~I 2 

+ . I I f43fl I ROUND IID. DRIVE SCREW 

18578 i I COM'L. I I H, 3/18 LG. I 
_ ROUND HD. MACHINE 8CREWSTEEL COM L, 5/16-18 UNr'. • 1/2 LG. --~-+---~- -----·----- -t----,-----+-- ----<->---- . 

STEEL 3 
3 -It I "T1e,4S lt!IDICAl'OR PLATE BHACIIEl C.STEEL C.OM'L IM-'l'le,AS) 12 GAUGE (.104") 3 

IO I I I I mot jwt:!ITincAnOH PLATE 1?;:~ jAS!"' e3~ 111-78701 122 GAUGE (.om_"l ___ ...----, 3 -II • 14225 I LOCKWASHER STF.liL COl.-1'L 3/8 SFRl!IG TYPE 3 - - -u • 4487 HEX. HD. CAP SCREW STEEL COM'L, 3/8-18 UNC • 3/4 LG . 3 
u I 32713 KEY, (RBE, STEEL I Cd,l'L. I I L'4" SQ. • l" LG. 3 -. 14 1 -
IS 1 

H78ft-N RANDWHF.F.I. 

_ /39.991 MANUAL OPERATOR Aa!Y 

3 -
3 _ 
3 

l ;,.;;--\..).J~~M'L 
--- ----- :\L~HAOE. L-8879! I GR"-OE -4,ff I 

L-139991 1----------.....l-' H • IUt 

17 • UN 
t- -.. I , .... 

It 2. ?.!»l 1 

IO 1 UHt 
~ 

HEJC. !I\JT 

LOCKW ASHER 

GABIIET 

SOC. MUO C"I" ~c..-~W 
RETAINING lllHO 

STEEL 

STEEL 
(UAKLU\..-ll 
ftOO 

COM'L 

COM'L 

STEEL ICOM'L 

ITEEL (COM'L. 

1/2" - 13 I/NC 

1/1" SPRING TYPE 3 
1·11111 l!/11'' 1l11Clt 3 

~•••IG.UI-IC, l•l/4 LG. 3 
WALD£8 HI00-115 I 3 

51 z. +!:- 139!e0 ~"<E BOLT S'TEEL COML.. l 
I1()-,0S IMC'a lfll'JLl='~t.l"~IIWt -T~IE\ .. ,,_l":,\(.1~0 'i·I~ 3~19.o.1~11,t1,,_ .• ,tt,1Ulo "" 3 ~ I 

me.. CMG, 1oi.,1. ____ ',-, ..._., 13 IIH•l~ ITl!.M 'l.4. P/N 'NA.':. p,(i,i6Gt PU ~"'"{"~· 

ILJ I•~:- 'SP~~-J~ -,~O.Ju<,, T /Ne.. Nc.JT -.S: ~~ 
Ml",T'L, \N,..\ C"'C.. ~ ~'Z, f. 
FER . E.Ne!a. U,t<;,, u<:1C1 e. 

r~~ I rir..a-.• _ft£VISIOHI_ ••-1 CHII, 

No'TE: 
15. Ii EM NO. ~ IS REC.OM ME NOED ~RE PA.R'T. 
IG.OPER~'iOR ~':,':>EN\BLY ?A.~'i N0.1?.'4\(.-~. 
17. ~':)C;aEMl!.l.E ~R~TM IN THE ~EV~~ 

ACTINC., N\00€.. 

~ii~t.LCON5TRUCT IDN 

~~) CPPES · VULCAN; INC. "t 
I Q,- ~ t1- lt4,11 C,,.1al,UtH ,"11.,r:~1 
• - LA•! c,rr {t,flf CO J ,.A U ,I A ,, 

Dlf.l..PI-IRM,M OPE.Rl:>,i~ 
A,<:,<:.EMBL 'V 

MODEL t)• 100· ~ 
314,• '5iEM 5\"Z.E 

J RE\lt~C fCl"l(i 0!'£.AliOR-WITM MAND\1111:EL 
~ OflAWNKA.~~- UATl ·),:..~ JO. 
~ CHKKKD ~.,.._'"'!. __ ... ,r c:""·•·.-•ro ~0 

i:! ,._,..._~,' _:_••_ t,,._1 ~ J. -, •CALI 

DWG.NO.L·13&A,~HT 5 OF~ ~;-< 
·-•' 



~ .... 
(J'1 
c.n 
c:lo 
a, 

: 

ITfM Ill PARI DESCRIPTION HAT'L 1-',~,·L Ullli. IDIARU PiUIT 
NO. IIM 18. SPEC.. IIO. COOE 

ON( Of" "HI( F'O\.LOWltlG 10 & U':>E.t) ONL-Y 'IJIIE.l-1 C!l.lltO f~ ~ 'T~E $"OP OROCR 
I TT~4'7 SPRING ~-1;• 1/t" S'TIIOI(( ~"TEEi. l\\',\-C.,1'10 '=>7784'1 ~il.~-1) ,'>1~1)11\ llllilE 14.o.t::,,./ IN,_ 3 

>---
I '77!¾~ SPR•.,._ <.-~ '''Z" '=>~ STEEi. ll.1",\-C.\;Q <;'1784& ~-0-~3'4Qli\ \lllQE 'ZSei;f/lM. 3 

I 'n8 4<) ~~ING 3.111.1•. l,,1_" '51RO<:E 51"EEl.. "-l'll(.1'10 s7784~ ~i/ .. 0':). 'Ji:t.1:111\ WIRE %,Q•/1N 3 
I 1Taso ':i'fi\NG, (.. ?,0-, '314' STl:;>O.C 'HEEL ~\51-(.,\',(\ S-778<,0 311z0,0. 11111c, ~ \)j\RI: 1,zo•/1N 3 -I 1'784.7 '>1'111~ (o,· Jo• I" Sl'RO~ S"\"EEL ll.l">Hol'50 c, '77547 311,aO.t) !i/1! 1'1111, Wlilr: \44(},./IN 3 

'3c 

ONE OF i\..\E R:>LL()WING 10 BE CC..LLE.D f"OO ONi\lE. ':>~OP OROER . 
I 1s,i 3 INOICII.TOII PlnE. 'lz" SfflOl(t BRll./:,<;; lti5™ S34 s 7S<..?~ ~ 

I "l'.514 INOO.~ l'U(lE. ~ 5lROK( S~l-\":>S ll5TNIS% $-9(,.'5l4 3 

' '1Sc.Z4 INOOTOQ P\.ltiTE. 3~ STAOK[ BRl>.SS tt..<;Tl'l'l·931. S'IS,u. 3 
I %'l\S ltlllO.~ P\.11.1E.1/e"sl"ROl(E '8Rl1/",':, 11&1til-8¾ '.;,':)(.~I!, ?, 

3'3 ' '70C.l S I~~ PUl.it: I" STIO(t Ml-\55 l).':,1:W\8~(, '>'rSt.~5 3 

'c.Av !!>~1"RIM, H\J'E>HHl.1t.1, (I~ ( ~ .. c~5r'NAMtPL~,e: -re, BE. v·~E.D O"lL.'I' ;,,,F:N C.ALLED 
1, ,,. , :1 ·-iii,, ,'1n~r R v;;~1TE VP ' T -"'" f4 CAV·&»R,M , ••• , "' KKAS': t1STM fB( i'l,·1111, 14 ~ ~ I~, 1_3 "'' >•' e,M "•< ~ BR.A"J'.> ,i;,i'ii, p.ij t,1~~13 .,_3_ -

~~104 I 11, \104 (.'1',CADE. NAI\I\E. It. ~Hl'I_,:>~ A$TI/I Bil, ~ 
~~ i!. b414i IJKivr:-~c:~-E..w ___ - :,TE.EL CciM'L -#4 - !>/11,'' LC,. ~ 

>-
CALL FOR. TH!: FOLLOW1MC:, WHEW AC.TUAiOI\ I!> USED OM A ~EI\IE~ 'R. ~LVE 
I- WHEJ.i C.ALLE.D F"OR ON SMOP OF\CER W~11E UP. 

j~1B1.;~2._0~3 ~'i°-RIE ':, 'R.' IOENT:_~ BR~~trc"'1~83rlo,i=-~ilo31- ~ 
~S C.434 DRl'wE: ='»C..REW ':>fE.E LOM'L 1:#4-~/11,•L~. (3 

I .,,... 

ITEM 34 tHG'O.FLA.':,H 1·3·78 EP 
~ II T~IM TO CAV,B9 TRIM. 

PER ENG. C.\-\G. '50:,&'). 
ADDEO \TEii\!, '34,35,3& 

, o ~L oF *Tt t.c.seet ,z-N.·l ""'.Tc. J.v.J 
t.O Is ION DA,"f. B'f C.l'.'t 

~~ 
NOTE.: 

18 IT E. 1111 ~ ~Z.&?.3 A R t. RE. p ; /I C ~ l•I\'." t-. T 

PART~ AND ARE NO'T PAR'T OF fHE 

0 STAhlDARD OPERATOR f 'A•~ r- '.c, • 

~) COPES· VULCAN, INC. 
~ IAlfEc,rrrtffllCO),,A u•• 

DIAPHRAGM OPERATOR 
ASSEMBLY 

MODEL 0-100· C-O 
CAST IT''..1.. CONSTRUCTION 

'!>/4-' STEM SIZE 

PII.R T c.om. ,. 

CHllCJ<llD_ ~°'1-... DUil '.·_/_(r·7C>_ J'!.D~ -----· 
A~----~(.~~- DA.Tit ._,_II 10_ I-CALI!: ~ ~._.., 
~•--·-·-···· ~"-' 'if 
OWG~-N~~-\)~41~--;s- F G-r~;T: 



f:. ... 
i.,, 
c.n 
00 ...,, 

• 

14 IO 

13 10 
12 /0 
II 9 
10 9 

)HT. I Sl-lT 2. 
Rl::.\/1~-IUN 

10 
10 
10 
9 
9 

$HT_ 3 
S TA'TV S 

11 14 II 
13 13 II • 10 10 II 
9 9 II 
9 9 10 

':>HT, 4- SHT_ 5 JHT.b 

0 F" S,_.~ ET S 

• • NO. OAT~j _ { RCVISIONS BY CHK. REVISION 
/7. ~-I 6~, ~o D~SCRIPTION DATE J REV 'CK DJ APPROVAL 

BY IT 

•201"-l ".)PRII-I( .. ,, ~U'Si\t,IG, l-4\JT 

l<'.._,.L. WI\',; CA~ T' B~ON'2£ 
Pt.R' CN(-, 'C.HC,' uO'le 

13 110-•••'IVPD ... T(C-Riv.-si ... "'l'U$ eLoc.ii:fc,;-zfm 
PrR OJ<,, CH6, ,,.1;,zq 

liEMIJQ.\O'NA,;,.~(:-1.~4 l\'Nl\'I, 
~C..233,l~Wl'l'!o 1~~'5'l..J20 
Wl\',,"T1e>4~,M,._'i'L. ,,.,~'tC. 

~-, 4 

14-l"•~I LPl)l'ift· l>-tV SH,"T\JSl"UX 
t'tk t.l-H, C"6 '-3!IS 

-~,,. 

• 37(.104") DRILL 
j\" DEEP, 4-HOLES 
AT ASSEMBLY 

~ 

3Z, 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
BREAK CORNEAS 118• MAX. 
F'ILL£TS AFIE 1/84 TO 1/32 N 
"1/ INDICATES 250 P'INISH 
TOLERANCE• AIII:: 
DIMENSION UNDE'A 9 •• ,111 OVE" 18 
oi"CIMA-LS t .005 2: .005 t .010 
f'RACTION• :t 1/84 t T/32 ':t 1/1111 
TOLERANCE' PN A~~-L~ _! 2'i• 

PR 
. W"~ -.1..uM.,'P~~ ~~C. C~lo 

l•f~ 4~11 
2 l•t"'" Zl w,,_t, L·"l232~ ~ U•I '-I<. ~ 

,3 A oi::o I IA.:, [1116 C\.IG. ""74 ,-,30 ..,,. .,,, 
4 ITl!M• 9(.2331wis-i-rl'M•·13~ 711 B,-. 

ITfMol .!,ZJ4 WIIIS" ITfMM 1]7,10 
ITCM "10 z:7 WA5 137');, 
1'100~0 1Tl!!M !O 

~

!)O~O IIOTL !,;!'ER~ 01(,·48•8 7-Z.1·"4 r.c:.c g'1 

C, !l. !>f\U. :!, 'T'1RV C. lN<o.Cl-l'-4981 ,.1110 O&I<. Nrt 
t- D F( /\W N---------1>--+--+--+------t 
rN\•11) ... ~ ... 111-,r.·n~ < "" WA\ 1 \Ii, TH,I( ~ 

"''l<.·n':\ <>co. ~"'" c~c. • 508!.. 
8 MDH, \...10,E:: I~·, i>t=lt.. ~ 

___ c_l-l_~ • s=-. !>~ 

'3. /1£1 . .1\S Z2~i'3 M. I\T'_L_~_ PEC. WI\~ 11cs-,,11~eJ✓-✓.i I C.OM'L ru? F.N<i,_C.IK,"5'!78 _ 

;_!JDr'l~' ITFM'.o ,13,34,~, rr i:~i/ 1/7/<_ j~-./, 
BILL ()F N'IAT'l. f < .. ' [-•>(' 

t='Dl\l !~Of~\' v.- ~11\ I U ~; , -,-'iii CP ,~ 
BL(,CK. l'l.K LNC, r'.!1',.'.,"18~-

(~QTES: 
I. ON REVERSE ACTING UNITS, DIAPHRAGM PLATE 

(ITEM 7) MUST BE ATTACHED TO FRAME (ITEM za 
WITH SCREWS (ITEM 14) AND SPACERS (ITEM 91. ON 
DIRECT ACTING UNITS. DIAPHRAGM PLATE IS AT
TACt£0 TO 't'OKE UTEM 23) BY THE SAME METHOD. 

2. WHEN ASSEMBLING ITEMS 10 6 II USE CRANE 
COMPOUND 425A, CVD PART NO 95123, ON THREADS. 

3. TIGHTEN SCREWS, ITEM 21 TO 20 LBS. Ft OF 
TORQUE. 

4. EYE BOLTS TO &: l&Ct APART. 

-~ RE.MOVE. E'<E. 8,0L~ (l"TEM 30).A.Nt) RE
P\..AC.E. WITH C,.. $CREW1, (ITUA 3) ON 
AL.L. OPER"''TOR .... ~~e.MBL\E.~ WHO. U-.1.0 
ON \I~~ LA~ THAM s•eiu:oM. !oH\ 

~,tE\.. C.ON'E.-rR.IJC.TION 

~) COPES· VULCAN, INC. 
i ,,~~). 0•.,,., ........ ,_,,,..,, ... ,.. 

,.1--....~ lAltl Ctr't' {lift~ CO J. ,.A U. $. A. ltf-

DIAPHRAGM OPERATOR 

ASSEMBLY 

MODEL D-100-100 
t ~·STEM SIZE 
! DRAWN 'Sl\)J't.!\ DATI< " • :::: 

~ CHCCK•D N-'#-"t. DATI --'~- '.E_·-t--·------t 
11, AIIJ'Pll._f_C,_:2-DATC~ ICA.L•-

• -- ~ .. -- - - - -
l'""-Ri CODE DWO. NO. L.·l!U,41 SHT.I OF(.jREV.J4 



,....... 

i • 
I 

I 

,--

PIil I MSCltlPTION I IIIAT'L I MAT'L I IIC. 
•• SPEC. II . -

11• 4 C0ffll "911111LT 11-IIG4 
I 10 lffl Dll.. DAD CAP IICIISW ITEl:L COll'L 

I I IOtll DIA PH MOIi 1::'.::..:· 11-IOIII 

I II OIIO HEJi.. NUT ITl:EL COll'L 

• I ... IIAH c.nEEL 
~-'"" 11-IOIOt 

' I IOtlD DIAPHIIAGII PIATW C. •n:EL Allll 11-IOII0 1001.••·· 
I I .... IPIIING GIJIDS C.ITEEL 

....,. •--1008-1010 

• I - IP4CEII ,•~n . ., ·~·· 1-IOMI PIPE A-120 
10 I B7gc>t) I P111110 ADoltaTla:NT NUT 1_,,C..TILE. "':i 'TM ~f'n61.0 DOON A.- c~-

II I 1'?>'!1'11 IPIIINO ADoltaTIIENT ICIIIW DUCTILII COll'L M-ll'Nil\ ,_ ,_, __ 
ll I 

·~~ 
"-'TCM \.OC.K e,,i,.R STEIL °""E~l40 5-IS~ 

u I 13'M'St. INDICA TOIi AIIM C.ITEEL C.OM'L M-~~ 

u I '"" IOCUT n.AT IID, CAP ICllEW ITHL COM'L 

ll • un 11111.. DAD CAP IICIISW ITEEL COM'L 

ll ID IIM LOCDAIIIIEII ITEIL COM'L 

n • NNI .:>UIID HD. Dlllft ICIIIW ITEIL COll'L 

II I Tl'IIII IISN'11nCAnON PLATIE !..~. Anll llH a.,•101 ---
II I ~"."• .:>UMD KD. IIACRINI IICIIZW ITEEL COll'L 

IO I ~ 1-CATOll PU.Tl 1111.ACDT C.ITEIL C.OM'L. P'I ••--.. 

II l ?.511 ;oc. HE .. 0 c.,-p Stlll[N llff:EL COll'L - ---
~ n I ... 
(11 n I 

, .. ~ ~ 
E'.-tt.9143 l'l~~~ FlltAM[ 0-ST 'SIL A-"»""-

1?11'.0'T-f roa: rA':>T '!>ll. ~s,~ IE. 1~1G,O'J 
U'I .. I 00 

,_ 
GAIIIJ:T ~· •--. 

0) IS I nm 11:Y, (11111:) ITEIL COll'L 

II I 11a1 ti 11.ANIJWIIIE L ALUM. COM'L L•ll• I ., l 1139991 MANUAL OPIIIATDII AaT. \.-139991 

• • IIH DZ. lftrT nDL ----.. l 11• •TAINIIIO • IIO ITUL COll'L ·~· E'( E. 9CL "T "'1KL (()Ml.. 
1¥>t0Ce er..-....... ~ l'TSlla ,:ni·-lliAA l,,BC)ll)CM. 

4 • 811.t 3 4 M""l'l, ALUM. Wlll,S S, 
.1,~- 1rt11,1 •z", PIN &11,ts•N w"s I'"· 

1'9 "\.UM. "'"4OY. £1111., C.HC:o ~-z,z C. ~-¥Jr lO, ::.f•l'.iN<S. At:>.)U">"IING. NUT r,".!.. 
, t,M"T 'L w-,,..'> CA~ e,eONU:c 

• I ~Ef . E.NC-. . C""C..· ~& -~,..._-~-----------& 

IP1 

n-l_i:_HJI. 

DABS =t l~e~f~l PUT I DESCRIPTION lu"n. I "'44T'L I 115. I IIUWIS I!!, 5PtC.. 1111. 

1/l•II IINC a 1-1/4" LG. 

1/18'' Tl!ICK WITH FABIIJC 

Iii· II IINC 

1/1" DIA. , GIi.ADE A 

GR. GtS-415-12. 

l,'&" 'T ~"- l>\.11.t[,l>MIIU.1.lO 

1/1" • JJ UNC •. 5" LG. 

1/l"<U UNC a I" LG. 

I /1" I PRING TYPE 

t4, 1/11" LG. 

U GAUGE(. 0111") 

5/11-11 IINC a 1/1" LG. 

l/& • l<o UNC • \•l/4' \.Ci, 

GR. WC.e. 
G'R..WC.S 

1/11"' THICK 

1/4" IQ. a I" LG. 

Gll•,11 ... 1" 

1/1" - U IINC 

WALIIEI fll00-115 

s~1.1A•~~ 

3 
3 

3 
3 
3 
3 
3 
3 
3 

3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3:@ 
3 

3 

3 
3 
1 

~0,-lt: 

IS. \'TIM MO. 4 I~ -.cOM~tNOID V~llE: ~AT. 
\Coo.OP£Ri.~ ~'-"ltMlll.'f ""'T ~0. l'lc.-417•!», 
'7. ,i..•"£N\a\.l. 0~~ IN ""'c. 1'~Vlll~C. 

~C.'TINGi MC)C)IL. 

!'O.~T c.oc.r..-'t_ 

~TEEL C.ON 'STRUCTtQN 

~t{h COPE/!; ,'t.,'-t,~£~tf;.!,~C · ::t ~ LAlfl Cf('f (tiff( CO.). ,.A_ U I . .t. ll':f 

l)l~~~~M CPE~~,OQ 
A.S<i.EMSl. '( 

llliOOEL D·IQ0-100 
314' ':!.'TEN\ Sl'Z.E 

~EVEWiE to.Cll"IG, OPl.M~-Wll\4 

~1----------------~ 
. ..e.....L~C.._.j ~ .. ~ ..... ·---

M:1,LC • . 

OFC., <RE,l3i 



~ _. 

~,J,ii,[~ o .... ;;;;:;.,. -Fm\~iccJ' ':o[ I -- kt;,:;;- :1! 
~}~.( OF 114[ FOLLOWING -:1:~- e,~VSl:J) ONL~ ''."_>l~_!:l__C!I'>.~(-~ FC'R ON ,U.E '5\.\0P ORDER 

\ e1:;,..1,•7 $PQ\NG~ 1:lt\. '." 14· ':->··n~C,KE 'STEEL .'.~~:
1 ~.\/\')·(11(,3'7 i..,1,D .. :1.~,i\.\N1~:f. :1.(i"l!N -~ 

• I P,1_c. ~~ SN<•NG. '.'.'YJ~ ~~-4~-~wo~ ~:~_:_': ~~r t!:~ ,; ,w-:r~ -,r, c:i ~~; r,:,:-. _'!:·~.·.~--~}'i"p!_ ~ 
I ~,\(~(~-1-_ SPfi:\NG "3 lt1tl, I" '51R()i(( STEEL (\\'")I ·)2r,...'.'1 '-c.J•:~.l(.r-:/l /1 !1,t r1 ~, _1\1;, r::;1 \• p·~ I~-'· '·1·.-~ "'3 
\ i~,:rv ~.c: :'!'~\NG (,-·:;o~. I'' 51~11'.E CST£EL ~;~ (.::~/.-/'l<~\~---:--,,7. '_)On) 7,:~ {",;r,, 1,,1•::r .. 24 1Y1_.'.',t~ 3 
I o,,r~7~_SPR1Nt;_3_1">'\_1 11l\' STRO~( '::,~~EL \·~ ';_;,-,; ·~_,)Y,77. ,;~'!(1~•.1'"''" 1·;,!',( ··;uJ",,N .::'>_ 
l "',\(,,'(4 SPl<lNC., C..-'"3o•, 11/f 5H?OI<.( 'STEEL ·:·::: :·:'."; -, ·-~•.r:n ';"(:;\) '/1,,i'M\ ,,:,i1( ,;;·_;,,.,, ,, 

jl l RIG,?,5 SPR11tG. 3·1".tt i'/2. SiROK( 'STEEl. ·•; 1 1
~•-: .,cl\10 ~,", 4\'t',Ci) :/~~.'~' .. ,,,: '.',.,i·tN 3 

i ?·.\Ct-..-~·r! ',\'1~\1l(~ (..-~o•. \i/;( ~l~;;,~(_ ,_,,c.r.\ .. ·:...:;·{_~_j__~_ ...... _:iC..)7 r:, '..).o.,7/tt'1f\.\,1'.'i.~ i'••\.·N~~ .:-1,. 

I '2,1"52 srRINC, ,~,• Z STP..vn. 'c,1C( L ,W,137".,l\ -~ ~~\(,':,~ 1111.,,o,o,'~/1;.01~ \>l\C!C. \Iw'~·,,1 =~ 

ONE C)F "THE FDLLOWING '"TO BE Ci'.,LU.D FOO ON "T\\E ':,\.\OP OOOER 
l "7f,G. 24 INDICII.TOR Plt.1E. ·,,.· Sl\1.01(( BRC\'::i"i /l.':,1M I~,'',' '.1[72,ti.:4 3 
I 'lP,'-25 INDICII.TOR Pl.ITT( I' 5 TROl<E Bl<l\'::>5 t>ST\'/1~3" ~ .'/fl(,2 ':> 3 
I P,\/'.o'7(,, INDICl\'TOQ P\.l>,1£. 1'•1~·$,R'J'([ BQC\5S t,.,c,Tl'fl-133(. 5-?,,c, ?r. 3 
l >~,IC, :,4- INDICIHOR PU>.1t. 1'.i_~R01<E BRll.c-,S />f,1t-llB~<o S t)\(...·34 3 

32.U,_ ',-',1(,1\0 INDIC.l>.TOR Pll\"I( 2' ':i'IOO~~ 'e,Rr,..S'S t61tl\ i)ji, ".; t\C,,l\() ~ \--------~ --- t------

(J'lt-...L~L__ __ _,, _________ _J,_ ___ L_ __ _J,_ ___ ,.L __________ ..,L._...J 

(J'1 

0) 1:,w [',') iKlt:J ttU::iHTRIMJ oFCCA':>CA-DE NAME -PlATE-To-·e.e: use::oONL'<-WHEN ___ J 10 CALLED ~OR ON SHOP ORDER WRl"TE. UP 

,~."'.' 1.!··1i1~1-\f."' \J . . p,3.-,H.1 .. M.-Nr,11 .. E ~ ;p:;~f1·/,11\'-,1.r.1i•,•,,1.-,;,,-.i-nbl4 ----~~3 

,) l l~i~~;,J~ifJgiE~{Ji;:~Srfi:8~"•~~; ... ~~.-u,,~J 
CALL roR ,- Hi° Fo L Cow IN&- w1-1E -.i ·Ac ,uAToR , ~ ·u 5e. o--o iii ASER.IE·s-.R' 
VALVE. .tWHEN C.ALLf.O FOR. ON 5tlOP ORDE.~ WRITE UP 
_'.:J1 IH,sl(:c', c,fl~IES'k'li;Off. 1t i'\f,~',~, ':,.:_~6':_.,.>11·1;~7(,~- --- 3 

.:IM:_~c,4-341 DR~,_~'.:.RCw '.:,TEE COM'L u-q J\ '>/,1," LC;,. 

II ITEM" ?,3 CH'GD. FLII.SH1,-~-,01 EPI ~ TRIM TO Ctl.\/·B~ TRIM ~ 
PER EN C..CHG. 59B9. ' 

10_ !TO_ R'll OF W\:'l.E u;~9l 'Z.·'.b·'ii, ><TR, J._i!.0 
ADDE. D :,3,34,3S, I I t 

~O 1 I' L VI':., I fJ H DAT':. I B'< LK'i) 

0 

(if} 

• 

NOTE·. 
IS. liEM'S '31 &-32. ARE. Rf_PLA(E.MENT 

PART':> & ARE NOT PART OV THE. 
SiANOARO OPERATOR PACK\,. 

PAR. T C.COE. 4 

~] COPES· VULCAN, INC. 
t ~ LA/fl c,rr ,,,.,, co,. ~A u ,. A. 

DIAPHRAGM OPERATOR 
ASSEMBLY 

MODEL 0-100-100 
CAST $TEH CONSTRUCTION 

3 14' STEM SIZE 

Di.AWN_!) ~~~•I"__ DATI: '1 'Z!. '!_0 _ JO• 
CH~CKCD~·~- DAT •.. ,.:...!~ ~•1!_ ~9-
ApPR,_ F O~- OAT~ §!~]_q_ 8CALI!: '--""'> 

DWG.~O~l~',41'7\5HT.,OF GJ;Ev.11 



~ ... 
u, 
(J'I 

co 
0 

::,HT. 

REVISION ',:,'TU:, OF SHf(.T5 

I SHL~I SH~ 35fiT 4 S,'1 5 SHT(., I 

<~ I 10 I IC 
•/ _ __!_I__ I :-(, 

I 2. -~ 
I_ 

10 10 10 
-10- -1c 10 

_!Q_J 10-- 10 \0 
I I l II I l f I 

,~7.,7-',-~. .\J\ff1•--.,i "') c~~~-1 ,': I,\~ I,'; J_~~--' 

;f~8jT-AQ • 
I Ul-'Dl'-ILU RLII. ~"TA\J'.:i BLO(K.. 1-'lR 

EN_G: (flG."to'ln,G.S.C_.1::,-3-7'1 \I~: __ 
:_, ~ ,:. 1 t,,-:_ A,C;J I.)') 1 I 'j,4(,. N.J, l•/\J>,;~ L. 
WA';, Cf\.~'T e,£'ON?C:. Pt·R. (NC.,,,CliC:., 

(rO~ b T, '5, 4- "LO•"'! S C,':1 I 

•37(.104•) DRILL •• ii DEEP, 4-HOLES 

AT ASSEMBLY 

UNLESS OTHERWISE SPECIFIED 
01MCNSIONS A.RE IN INCHES 
BACAK CO~NERS 1164 MAJl. 
P'ILI ETS AFI[ 1184 TO 1l3Z It 
V 11'1101c.-.1cs 250 ,-1NISH 

TOLUU,NCt:• AflK: 

~•"'ll~l'll~fON f UNO£" 8 
DlCl""'"-LS t _0()9 

.. ,. 
t-005 

9 
11 
12 
i2 
12 

'~--

I NO. 

t 
~ 

~ , 
B ., 
10 

R[VISIO" 

DESCRIPTION 

ITEM'i NO\~'e,oe,,A, 10 w-.~ 
~c.,"2.,.-1. 11 """"" ~c.z,,,. ,,,w•':> 
l~~':')'C:., '2.OW"''!, '1'1e,<>':, MO\"'!"I.. 
WA"'c> /'.I..IJM. "'-00~0 ,.,.~""~ 
31:!) ,r\l'\\J "-'-, £,..><!, C.rl(o 44 ,., 

DATE I REV,CKO 
BY BY 

~-1-~ ;?.-, I ,J.. 

\l'E.-,.,• dl WA~ L~92~C:4' /~·lM.8IC."'-

APPROVAL 

ADDED ITEM 42 [N(. C:HC. •4-,74 .,_JO,~••~. ~ 
ITtM"iT§',z33wi'ISlrEM" 137t;;11 4 IH! JTD I I I 
1TEM•10-9(;Z~, ''"" 1rn,i• 137,<; ,ri 
~M "0• 2. "7 w,q\ li7'Ul 

~ 

.tOOtrD 1~30 
•01:>1!'0 ~t;PER,EHl;,.._.,~,e l.l-6"tlCC 0'1 
~c-o. !.HT!>. 3 TliRU~E-i::,i~ '""-- •~e ;:ii.,o n<;i<:•11-rt.-~~---
fH.·tJ~"'"'"' ----1-----1------I 
--:,~,.::, ,~ 11>1\\ OIi •11.n~ < • 11 i..o.\ ·\·.11 ~,11. \fJb 
"''It.?~~ "~" ... .._. '"'-·'" '!.'.:>II'-

~~~ ~<;\\_IB~PE-~. E:~~ ,~~Tl. ~1~\--).+----
IH.M~ 2.c. •: 23 MAi'L ~P_tC..,'JI\'., I\ 1.-"·ll 7'R Jv,, 
CCM'L PE~ ENG. CMC- ·s-s7e · ··1----
~t'tlLO- iu:.v. ~,.-1i.:1u!. or 5~T~ .;",,_z,;, GC.. ·cfl: --l 

r, 
PE..R ~N,,. C.Ht:,.•'.:."l.i. 

~[)(I) 1fri.A~ 3~.~ .. )5~k,.-~h1Hrr~t:..;/ ---
To HILL OF" t,,\"iT L.r." -:".lt;,{1 __ L_i _ _1_ __ _ 

hOTES: 
I. ON REVERSE ACTING UNITS, DIAPHRAGM Pl.ATE 

(ITEM 7) MUST BE ATTACHED TO FRAME (ITEM22) 
WITH SCREWS (ITEM 14) AND SPACERS UTEM 91. ON 

DIRECT ACTING UNITS, DIAF>t-AAGM PLATE IS AT
TACHED TO YOKE (ITEM 23) BY THE SAME METHOO • 

2. WHEN ASSEMBLING ITEMS 10 811 USE CRANE 
COMPOUND 425A, CVD PART NO 95123, ON THREADS. 

3. TIGHTEN SCREWS, ITEM 21 10 20 LBS. FT. OF 
TORQUE. 

4. EYE BOLTS TO BE l&o'APART 

5. REMOVI!. e.ve. ~'T._ 6nM ao) ANt) 
WITl-4 CAP ~Mw•(1~ ?.) ON"'-'
"C.TU_,.'T01'. .t.cr.SEM&l.l£'!1o WHU,I V•€D ON 
VA\.IIStt 1.1«-.ER 1lW4 ~• IH,otte. ':tl-ll~INC., 

~ittL CDN~TRUC:TiOt..l 

(ifil"A_ COPE/!;,'f:f,,~~t!f:..f..':fC. 
~ Utrt CNY (t1t1t CO.). l'A. II. a A. fl::I 

DIAPHRAGM ACTUATOR 

ASSEMBLY 

MODEL D-100-160 

t i:. STEM SIZE 
! OIIA'#l4 ~'?_~~ DAT._2:-!..!2Q_ t..°o~ 
~ CHKCKID~-~ DAT._~-J(,..•70'_j-'.:..;;;..-----t 
... ,.,...... ___ F q_~ DAT&~'l:.Jl? l2. ,,a>D/\TED REV. STAl US BLOC;(.. -"'~ 

l_'ER l'..N_S~- C....1-\G. 5~89. E.P 1·3 7& ~-
- R\;.yt"'"1q:, 

l'RAcT10Nt1 I t 1:e.4 I t 113a 

lOl(FUNC"f ON.ANGll':5 :t: 2'f• P1>.PT com: 4 DWG. NO. L,--13',41 ~ 



~I 
r • -

: .. .. ':' HSCRIPTION IMrL ... •• IIMT'L -=-c. 
I ---I I IIGI COVE II Alll:IIBLY - -
I Zl •m IIEIL 111:AD CAP 9CaW ITIUIL COIi'!._ -• l IOIU DIA PII IIAOM 111/'CA 'N' 

la,-&ra -~-
_!+2.4 4Uto NIX NUT ITEEL COM'L 

'""" I I UIU BAI[ C. ITEEL 
~:!Q!Q_ -.- ,--

T 1 \St~ IJIAPHIIAGM PLATI C, ITEEL ~,1010 

• I -· IPRING C.UIDIE C, ITEEL 1001-1010 

• • 808+7 IPACl:R ':,1'(.€:1 1-.--=:.TN-
A- IZO 

lO 1 ~~~ SPRING Anll.8TMENT NUT !JUC.TILE !.~~ IQ.O"' 

l1 1 -El~ll ir111NG AD.IUSTMF:NT SCREW ,~v•• L,. - ,__ J;<QN r.R.AT'f" 

II 1 137'581 STEIi LOCK IAR 9TEtL '!.o.F_-4140 

II 1 ISWii. INDICA fOR ARN C. STEEL COM'L 
u 4 ... SO<:XET FLAT HD, CAPICR£W STEEL COM'L. ---
II • un HE IL HD, CAP ICIIEW STEEL COM'L 

II 10 .... 1.0CKW A811E R STEEL COM'L. 
------ ----

n • HHl IIOUND HD. Dlllf[ ICIIEW STHL COM'L 
-----· iliiW--

II 1 11101 lDENTJ,,CATION l'LATt SHEf:T __ A9TM B19 - ~- -- -- -- - -
It 2 .. ,,. 11011!1D HD. MACHINE ICREW STEEL COM'L --- - - --------
IO 1 "1~ INTltrATOII PLATt BIIACKE1' C, STF.EL COM'L, 
21 l "IS"II ~oc ~£ .. 0 C. ... P ~tAE'H STt:F.L COM'L. -

-~ 
u 1 FRAME AST STL 

,~~ u 1 YOU- ... ,,.~ ST\_, 

•• 1 - GA8D:T 
, ............. 

-- --- --·-- -·~--u I 22'113 U:Y(IIIIE) STEEL COM'L, 
- ----- -.. I llGl-N IIANDlrlll:F: L ._LUU, COM'L. 

11 I 119JPI MANUAL OPl:MTOa l/lff. -~ .. • 1111 RIL NUT ITll:L COll'L. 
. 

n I IIIH MTAIIIIIO IINO ITHL COll'L. 

JO z '"'8' £',tE eo...'T S"T'En CCJML., ~, I 13"?.?'91 ~--Ce __ f'OIU 1'- ;TEEi. ~tr~ 

~ .... 
U1 
U1 
cb ... 

14 10- lT[.M '"Zlo I,., PIN 81(a23·N WA!> C,!,C 

M,., .l· 911,z.3 CM T'l, "-LUM. WA':, 
1'1 .t.LUM, ALLO1' • f'~.R. E._.C,, 

C. t\<:, ' .. '"'? ,t. 
II ._,,i ~f'~\'MG, ~U'\.,.1"4G. M~ t,-.1. ~ -·n .. w,.._ ~ ... ,,. [!JlC:11,,J'l.. 

"''=a.. £.MQ.. c ... ea. c..o~a 
10 ",t- ITE.M • 3, NO. Rt.Q'O, w,-.s I~ ~-'-· ~il. 

7~ • ITCM •~NQ. Rt.O'D. W,_!, I . 
PER ENC:,. (.Hu. •sSl.1-

!NO D~TE RE.VISION ev <:H'K. 

m. 1oua;:s IIO 

11-11111 

1/1 - 18 ll!IC • l-l, 4· LG. 

L-IOIU 1/11" TIIICK YflTH FABRIC 
--------~-

Iii - II ll!IC 

M-I081 l 
>----
\.-\112~ 

1-IOIO 

S-~7 '1z SO-\. 40 Pl PE 
lll·ll7WO GR-:--G,5-:45-/2. 
IM~7WI 
l-lfl!illl 3/8 THK. PLATt:,-EALED 

111\.a~sz. 
'/2 - IJ UNC • 5 3;4 LG . 

1/2 IJ UNC • I" LG. 

I, 2 · !PRJN<l TYPE 

14, 1/18" LG. 

M-11701 22 GA tx.E (_ 0311") 

S/11"-II UtlC • 1/2" LG . 

,-,......,.,e,4:s 
~,e-11,,uNc. ,1-1/4"LG_ 

E-Olt>S GA..W<:B 

1£-ln.oc! GR..WC.B ,_,_ 1/19" 1111<:K 
--·--- -------

1/4" 9Q. • 1" LG. ---------
l-~?i GR~!' 

--
.. -159991 

1/Z"-U Ul<C 

WAU>ES 15100-125 

M-l'l"l!'Z 1\1,D.,1\..Clll . .-t, 1\lo0'/111. 

-- • 
""RT 
CODE 

3 
3 

3 
.3 
j 

3 
3 

3_ 
3 

3_ 
3 
.3 
3 

3 

3 

3 

~-

' i 
3 ., 
3 

3 
----
.3 

3 
~ ., 
~ 

3 
3 

I~~ .~:o iJ~ 

·-

--

-

.__ 

.___ ,__ ,__ 

---

>--

~ 

l 
Q_ DESCRIPTION w IOIAbS 

- --- ~- --- -- --• - -----------i----+----+-----<~------------i 
. - '-,__ ---+------ - - ---- --t------t------+----------------------1 

- ·- --- --

-

~ -~- ------+-

- ~L....- -

•· 

~ 

Non= 
15. l'tE.N\ N 

1G. A.C. Tll"1 
17. l).';':,E.111 

ill>.CT1"4 

4 IS P.~COHIMENOE.t) s.Po."£ l'PAi. 
OR 11,,.C':.CS,E~IM.l ~~"T NO. l)C.~1,.~. 

,6\.E A<.TUl."1'~ Ito!,-~ M'IEl'K 
MOOE. 

'SiF'tl CDN s TR UC. Tl ON 

~:i COPES· VULCAN, INC. 
rfff of,~, H•-'lf (,ri,. !11rf lflt1,III II 

UAt c1rY (t.ltl{ co). _..., u . .s A 

DIAPHRAGM 1'.<.TUATOR 

ASSEMBLY 

~ 

MODEL D-100-160 d 
I"- STEM SIZE 

.., 1'£.~E.~SE ~Tll'tGo -'(.TUt..1<M·ii11il WIit 
~ UIIAWN __ •~ OA.11-~- ,OR 

J CHICKIO __ N-_'"°"~- DATf .~.: 1Jr:JO ",(.,) --

e ;-;~~ L~i~~~ ~ ~<~~· ~-s,-. ._,_ 



fl" .... 
u, 
U'I 
(0 
fl,J 

.. 
lrfM M"'-T'L. DI&. .. rw DESCRIPTION M-'T'L RDIARKS PART 
NO 1111 • '.:iPt.C NO . COO£ 

ON( Of" Tl-lE tOl.LOW\NG ,o & l.f:>t.D ONL'f 'NHE.N Cll.LL(D F~ c,-l 11-lE '51\0P OQOCR 
I 1~'7(..\3 ~ING '- · 3u• · 3"' ST~KE ~"T£EL "to,' '91~-..• :'.H7<.t~ ~\,~().0. .~310!1\ WI~ lled"/1,e 3 <iAl ~ 16.0 

I fl,¼ ',4-, ~•1o1& ?o-1'51". 1l'z" s~ STEEL AISI ,t.54 s-e~'-5(. 41i;io.o .. '11141)1A.WIQ( 14~1/IN 3 
I FJ•,'-S7 $PRING '- ~ 2~l• STRO<E STEEL Al!.I 9254 ">8~'-57 S11~ 0 O .1· 01111,.:HIE ,-;~1.•t1N. 3 
I 13", °!19 .~ll'IG 3-l'S•. ~" ~1ROl<t S1EEL ~I~\ C.,1~1,) 

S·St<.~~ ~ 0 I) 1'& °''· Ulll!,[ ~.,.1111 3 ...,"E. 11.1u, 

I 1:',1<.,41 ':iP!llNG <. ~• ?" ~TRO'(( STEEL i:i.,..,, 4,1'5\) 
... lilt.• tJl'-0 '> 'all.A. I .,1,eo.o.,1'lt1t .,,._ WIil l~ZO'ttN ?, 

I I ~0<)07 ~1"1i\ lftAX. fClllQ-t''STR'()I(.~ S"T€.EL "\Sl-(.&";lJ 
'> l">,0007 "> ~• 0.1>. 111, O\A.ll,)IR• ,~lli'I•~ 3 -••- __ .._,... 

~' - -

- -
ONE OF i\-\E R:>LLQWING . fO BE Ct>._LLE.D foq ON i\\t. '$~OP ~ER 

I '7s,is \t,IOICi.TOll Pl.l(TE t' SffiOI(( BRl>..'5"> t6Th', e,34 \-7Bc.-zs ~ 
I 'olC.7(.. lt•ln'Cl'>.T~ "'-11.iE 1\' STROKE 'o'Kl:>,c..,':, 11511'11 e,~t S·Bt<.7<. 3 

I 01~34 ll()O.,Oi:I Plf>.'TE l~Z STROKE: BRl>..SS "-">Tlfl-931. ~ e,c. 34, ~ 
I SIC. 4 C I~ Plf>.T( t" '3TR0Kf e~~c;,<:, K:.1!11S¾ ",l:Jl(,40 3 ->--

.32 I ~3C.S4' IIIIOO.T~ rum: Z~Sli{)l(E: e,R~':,':, f61Ml'i~<, '>Bl'-'5' 3 
I 1~3z.,~ \~OOTOw. "tA1E t· .. ~e eAA<,\ ll~tffl 631. S·\33-Z-,l 3· 

'cl\V-B9iRIM,Hu'::,HTRIM 1 01\(ASCAOE MAME PLATE 1"0 SE U'S.EO OHL"( 
Wll[N CALLED rOR ON ::,HcP ORDE.R WRl"TE. UP : 'f' £nm lCAh; TR'" ... E ,: r·' ~"" ""'. ,,,.,. ~ 
~- I 1771,13 >lU~HTRIM NAME ll. BRA~ ~TMB M-1111.ll - ~ 

, 1bSio- CA~cAoE·111AME ll BRA':>- ~Ti.ia r.1-11.310~ 3 ~~ ~"43_~Jj_OR1i_i:.=--~~~~~- ~TgL(OM~i...,_L ______ ~ 4 - 5/lfr- LG. ?I 

(.Al.L FOR. 'THE FOLL.OWIMC, WMEN At.iVAiOR I":> US~D OM A SERIE~ "A' 
VALVE ,t WHEN CALLE.D FO~ ON SIHOP OR.DE~ WRIT~ VP 
3~~/1.3703 I <;,ER\E.S'R' ,ofirr:-.. feRA!t~':,TN-e'4.l M-/'-3,aor- 3-
:t ~'+ ~41 DH. l'IIE. SC RE:. VJ !STE.EL C.0111 LI .tt 4 - 3/11,,." L<.-,. 3 

,-~·71l ITEM ~~OCH'C,0. !='LASH EP op I 2. TRIM T CA\/-B9 'i i'I.IM. 
l"ER ENG.CHG. 5989. ~-iflblt ADDE.D \TE.MS 33,H,35 WJ:, _N,V. ,, 
T081LLOI' '°"'AT'L. l!:.C:. 58B~ -

"'0. DAll - R(.Vl510N B~ CH'K -.. 

~ NOTE: 
IS.ITEMS 31 l- 3~ AR.E. RE.f='U:1C£ ME.Ni 

PAA.1· ~ ANO NOT PA~T Q;::" THE 
STANDARD ACiUAiOR PAC.K-::,. 

4} 

~ 1 COPES· VULCAN, INC. 
'+~ L tA#C Cir¥ ,,,.,t cot ,A 'I• k 

DIAPHRAGM ACTUATOR 
ASSEMBLY 

MODEL D-100· 1~0 
CAST ':IHEl CONSTRUCTION 

I" STEM SIZE 

DIIAWN_o >< ... , .... __ DAT• r._~"- "°-J:0
• 

CHCCKt:D~-~~~- DATll '\ _!;.--~(') __ ~Q~ ----·-
"""'---~-c?.!'i_ OATS ~-!]_~~- .c ... Lr c,.../1' ·----··- ---· --~--- -----· ---

PI\R.l (ODt "'- owa. No.1.-13<.ci 13 ~;SHT...li,,.OF G \ 11tEv.1, -
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-~-·----- ~ ---~------------~-~-~------

l, 

t:i. 

@ 
(G;, 

C '\ -\ \ 

l \ ; ,~ 
I ' 

,' 

/ 
/ 

I , 
I 
I 

t-- \_ 
./ ~ / 

(s,' 
~'· (4) 

VoJ _ ______, 

.A ~ J . ~ 
. - -- .... ~ ~------- -..... _._.,. -- __;__· -,------..-

1 . 

\ ~-.-......---.--------,-,:-,-~ ~-
/ -. ' 

:3', -

I· 

I'~ r -t4:... ~ (.~) DRU.L 

t~- ~f~~ .. ~ I~+------' 
1 +1 

[4°-B ·j 
t. 
t' 
f . • .. 
; 

L 
L ,, 

th 
\. 
t 
I I 

I 

·.:. 

\ 

ti, Q 

~BVL"-. ~--r; 

NO. Da•c"'"''~ ... 

8010-14896 I 

JOB NO. --:-----
~"0· •Y 1\.S. D~ft. "L• \O·!J J ~A -~ ' 

H _,.1. 

;l 

' . \ 
.·~ 

., . l 
,1 ,~ 

• I 

.) 

i ~ 
I ,,..,1 

, "r,~ 
-1 
·1 

""o.av~o,.,;..::z, IC•i,\ 

SHOP ORDER 
I 41 ; 

!f ' ; ·.f. 
! ; :i . 

Ca 

4 

ITEM NO. 
SHOP ORUIB 
CHANGE NO I 

!.~E. L-l'c-4331 51-lT. '2. roR U~'T Of 1<11>,,TEJ'l.u..(.; 
ANO NOT£~. . 

•~~· COPES· VULCAN, INC. 7 
1: ~LJ · On• ol ,,,, WN11 (wuoM•rH /fldvJlfG \ 

, , ' LN<r Cl1'1 (lRf( CO). f'A. US. A. 11:J 

£~ -~ 

·~ 
• 

f ,;~::=
. 'i ! ; 

' ~.· 
~ 11: ~:v::I~.!_ I 
· , 4 l(o -z.7"~( ·- . ..--< j I I 

' . @~ .·· -- J) . 'i . I . . L-i~4-.,;,.·\ ~:J REV.~ --~ 

! . ~~~,;'~~;mse-.LI! -·· DWG.NO. · \ Av·D ,J ~ ,c, --+-- ·11], -------- .-ouo I.. ,. .. ,.. cooa . . • • . t 't J: t Ct:tt•· ,,,NI f- ·ii$ ' '0 . ' \ .... , . . ·_ ,.,_ . .,, 
' , I • ,,.,. •• •., ' .... ,, ... . ' •- ·-- . . ... . L:-

CA.ST STEEL WI-JSTRUCT\ON ·- ·,, 

DIAPHRAGM ACTUATOR 

.. A.SSEM6LY , 
MbOEL 0-100·400 

. 
l 

l, 

·; 
1 

' 



--T :I ~---- mm·-">s:: --,.- ·-•-,•· ·- ---,• ,. ·~ --- -
-: 

I 
1 . ~, l°ICOo4 / re, T 

ITTrli ~g 
r:1 J DESCRIPTION MAT'!. OW&. PART I REMARKS UL •ris MAT'!. SPEC. ND. COD! ASSEMBLY PIIOCF.DURE 6 !IOTU: .. . 

# 
I I ~ i;,;":ti'IFICAT\ON PLl>TI:: ~a (:.:)M ·1_ .... -,,p;; :e-o I. PLACE ,;m: YOKE (ITTM:fl~) INSU>E OF TRE FRAME (lTrM f\51. SCREW Tllr DIAPIIRAGM P06TS 

1---- - --- (ITEM ft) INTO TllF. YOK£ (l'J[JU:CT ACTING) OA l'RAIIJJ.-.(RE~TRBF, Mc11N<1J W111f 200 TO JOO n'. I I \~dbl MANUAL OPERATOR MST. ~ !:-\Ol"/:,1 ", r-lJ\.\~OC:>"!>4 ~- - ~~ LBS. TO~UE. rLACF. THE BA.SE (ITF'.M •31 OVf.R THF'. DIAMlRAr.M POSTS AND ONTO Tiff 'IOIO':'· 

' I 17?.>:,67 BASf. :ii =E .... ~;n,,H-D& E-•To',/:7 s GR. \NC.lj ' Oil. FRl!Mf scru:w TllE BAS!! ro THF FRAME (DIRECT ACHl'IG) O!U"Dia:::tn1111:Me..C 11-.ot- • 
4 I 17e,:,rJ6 DIAPHRAGM PLATT , Tl' EL 11,STMA·i.1& E-1 "o;.;., 5 GR. wee, WITH I" CAP·scru:ws (171:M '13) WITH Z.00 TO 300 n. LM. OF TORQUP:. 

-- ------- ·--·-----· 1eu ... ,. 'N 2. SF.CURF. A srru~,; GtnDt (ITEM ill) TO llOTH Tl_lE SPRllfG PLATE (ITEM •101 AND THE t I 129321 DIAPHRAGM E-12g321 3 1/16" TR_K. WITH FABRIC >--- - ----- ~l.;_13_!J~_R .. DIAPHRAGM l'LA1'E (IT~!-! H) ll.1TH 2 SPllJNG l'ISS (lTF.M 112) FAGII. Ollll.L nvo l,'4" DIA.. HOLF.S. 
. 

6 24 413S0 1,'2"-1! UNC CAP SCREW STEEL COM'!. ' Z " LG. HEX. HD. -- ·- T1fROUGH BOTH THE SPRING GL1DE AND THE SPRING l'LATt OR DIAP!IRAGM PU.Tr 7/8 DEEP 

' 1 24 Hit l/2"-U UNC HEX NUT STEEL COM'!. 3 ON ABOVT AN 1-1/2"' QIA. ORCW:, EACH SPRING PIN ABOUT 160" A PART. DRIVE THE SPRl"1G ,, -· ---- PINS IN UNTIL THEY ARE FL~ WITII T~ TOP Of' THF. SPRING GUIDE. . .. I I 129718 DIAPHRAGM POST STEEL AISl-ll!AI M-129771 3 1-1/4" RD. ----
' • 4 1211915 3/4"-10 UNC CAP SCREW STEEL co,Ji. 3 · 1-3/4" LG. FLA'r SOC. HD. 3, Pl.ACE TRE SPRING PISl'E-SPRJN<,_ GUIDE INSIDE THE YOKE .. FRAME t,ND _PU.CE ON IT THE - REQUIRED SPRl"1GS. PLACE THE DIAPl!RAGM PLATE-SPRING GUIDE ON TOP OF T1fE SPRINGS. 10 1 1291IIO SPRING PLATE STEEL ~T~A-7 M-1297&0 ' I" THK 

PLACE ON TOP OF' THE lllAPHRA!:;M PLATE THE Sl?RINC co_MPREIISOR AllSBMBLY ~R DRAWING 
II I , 129775 SPRING GUIDE STEEL COM'!. M-129775 ' 1/8'' THK. L-130389. EQUALLI' INCREASE THE PRESSURE IN THE AIR CYUNDERII UNTIL THE DIAPHRAGM 
12- 4 3111133 1/4" DIA. 8PRl"1G PIN STEEL COM'L 3 3,4"'LG. PLATE CONTACTS THE DIAPHRAGM POSTS. 00 NOT EXCEED 1000 PSI. EITHER AIR OR WATER 

WITH A RUST INHIIIITOR MAY BE USED. SCREW THE FLAT SOCKET HF.AD CAP SCR.E)IVS (ITF:M IS 4 119914 I" -1 UNC CAP SCREW STEEL COM'!. 3 1-3 '4" LG. SOCKET HD. .. ,,, THROUGH TIIE DIAPHRAGM Pl.ATE AND INTO THE OIAl'IIRAGM POST WITH no TO 200 FT. 
14 I 1e>13i4 \'OKF. -;>T'=EL tt>,TMA'1.1~ D- ,::;,74 5 GR WC.B LBS. OF TORQUE. REMOVE TllF. SPRING COMPRESSOR ASSEMBLY. 
16 I 101353 FRAME -SiEl::L i/.;',Tl1 A··7. lo D-16,-,,e,3 5 GR.WC:!:!> ' 

4. PLACE TRE DIAPHRAGM (ITEM f5) ON TOP OF THE DIAPHRAGM PI.AYf:. PLACE THE .THftEE 

. 
a ~ ~ <J . ' I f i;E ~ :::z==,,.., I~ - 'T!:I' - ~~9" PROJECTIONS ON THE UJ<DERSIDE OF THE DIAPHRAGM INTO THE ROLES IN TH'£ DIAPHRAGM 
~ - .,___ ---- -- --- --- . Pl.ATE. PRESS THE DIAPHRAGM INTO A ROLLED CONVOLlTllON 8EnvEEN TRE BASE AND 11 ' 4- 04.:'.•41 DRI'✓':: 5C.r::f:W 3Ti:EL. C.OM'L. ' "3/ibl.6.,ROUND I-ID. . ·->-- DIAPHRAGM PLATE. PLACE A CDV'cR (ITEM f Z ) OVER THE DIAPHRAGM AND f'ASTF.N 

II I l:,~QD4 ;,T'E:M LOCI-': 6AR ,jT!:l':L. ~Al::4140 5-1;,3::,:;,4 ' 1/,:"rnl(. ANt.;EALED . 
WITH CAP BCREWJI AND NUTS (lffMS I 6 T) Tf' A T?AQUt: OP H - 4S FT. LBS, 

\ .19 " ':i5l'J6 '.>OC.. llD. C.flP 5CRE'W ·ri::c<:.:... COM'L. 3 1/:.·•.13UNC. • 111,' L,. . 5. lt-!DICA."TO~ PU..:,£. Wl\..l Et. Cl>-.\.\.'c:.D OUT F(.)R. ON ~~OP ORDc.R:. ------
JO z 4-1 ;!,,i·.:. LI\;)( i..OCV, ~J .JT ..:.T!2EL C.DM"L. ' 1''- BUNC UEAVY $'T'D. . 
21 2 1460"1 tlDJ1,;;ir:N6 :;c.r::~·N srt=i.. SAc 11 IZ M•l460"!1 3 E,.ATTAtU Tl-le: IDl:;NTll'IC.ATION PLATE(lrE~l} ... ,g•,:ue 'U' u: ,ii rc;e.Te 12 I 11,3568 our~r. :.PRI ,-.1~ t.•.:..r:F? 1\1$•','!,0. 5·1 !>35(,J :34?0•/1N. •. ">ilsl:.1. r,r;1 '1,,1r, 3 .fFIEM•1,l=' TO Tl-I':: FRAME WIT~ D~IVE ,c.RE!W:S (ITt:M ,.11) b.~ ~\.IOW~ •· . --- - - . - - - ·-,.------ r ~:- I 163':,07 IHNt.R ':,PR iN', '~1_\:.?~~ ~, ....... !.1(~0 ";.·l(o:,':>.,l 3 850 /IN. • _ 0"-1 SI-IT. •1. Qw.. c~,.~,,. 

7. Tl-IE SPRIN65 .ARE NOT ACIJUSTA?>LE AND.SeTTIN(SS, IF At,,..'V. MU~T b!: MAO!: 
SY C.l-lANIS11'J6 Tl-IE -STEM_ . POSIT I ON. ~· 

~ - ·- t------ -... 
0. Tlu~TEN SCREWS ( ITEM•i,) TO 50 L5:5. FT. OF- TORQU':. ' CJ1 c,, . . 

(0 
I 

I ,I>,, ,..._ - --- ' 

•. 

1 .... --,- --
8010-14896 ' -· 

JOB NO. see- L-1 i,4~'!,I SHEET I FOR AIISEMBLT VIEWS 

----------- ·- - ----
-D- .... ~ DATIC ·t .. : 10 · 't. I 

. .,.0 ... ~.A ... 2•tC·81 •., 

SHOP ORDER 
C.A5r !HEEi.. CON5TRUC.TION 

~ COPES· VULCAN, INC. 
ITEM NO. <a ilrt al,,., ,1,.,/fl C.:111:,11J1t1d J11JjJJ1111t 

. i '1. JA/t~ C,ry (tRlf. CO}, PA U. $. A. IJtl 

SHOP ORDER ' 
.. DIAPHRAGM t'.:.CTLJATOR - r.HANGE NO. 4 ·; ' ASSEMBLY 

MODEL 0-100-400 . 
. 6 o••WN·-:t!J-~- D•H~ t/·117=11011 171,~S,BD . ' :i C:Hl:CNID---i,,.;'.~-- 0 t\.tiTI t_~;i__. ..ttQ.... _____ 

I l f 41"P'!'..: .. ~~~~~~;t:>"" OAT( _S_::_L4_?:--:- ICALI -.... , owa,NO.L-1~4331 -TeHT,2 ol'~EV;Cl:-
II "L.. a • _. -...__, 

~ 



f" ... 
(11 
0'1 
(0 
0'1 

---- ·r ~=----- --- D ~•~I (,, 
c..SCRIPT\CN 

4> 

LU!!IRIC,,_TE. U~ING MOEIILPLE."
£P•o LUEIF\lClli.tn 401':>3-..------t--~---i 

~OMM 

.... ---.,';) 

REMARKS ..c. 
Al.•1~1.JN • DESCRIPTIOH DATE I REv.l,:K·o., APPROVAL 

BV BY 

\"t(.11\ 5 ""'~,. NO' w ... , l\1'tll ·1 I 11.,,;. 
IJIU EH&. CII ... 4-,&a IS-0 It\.. I"'"'· • 

NO- •,n .. ,.~e. 

L.-1~,n1 
L-1"?>1122 
L-1"31'-4"?. 
L-131.-'\I" 
L.-13~418 
•.-1"?,1. ... 11 
L•l>s,<lll,., 
MA8Tt!'.R ASS"Y. • U• AS• 'Y. 

..J 

U,.l£SS 01'H[ltWISI 
Sl"((1r1cD DtMENStOWI 
All( IN INCtt(S. 

TOI [lt"NC[S A•I: 
JltACTIONI t 1/14 
P[CIM.\U :t .001 
ANGLU t: 1 1/1• 

MATIIIIAL• 

ITOCI NO. ------t 
AMOUNT IIIQ'D. 

It'.-~ BLAW•KNOX COMPANY 
-~~ C:OPES-VUL.CAN DIVISION 

..... , ... nNNaYLVA.NIA 

t-Oh- PfC0t.L c,-,:-_.)t) L)i/\·--:-.H c:.:.c,->".l'-'h'• 
- ----

Mt\NUP.,,L OPt:Rf\T0R P.,S:£.M'-:L~ 

61 DflAWN __ £;_~~ DATtr 5-._~l--'-~. 
~ CMl'CKIID___1.'Y~ DATIi.:., _; J i_J'_ 1--------t 
._ ... ,, ... __IN/?__ DATC~:Z!J•~r:::__ 

PAl\l c;.()Oa • '?» DWG. NO. _ - \ _ t'~--------,,-R-E-V.-1--t 



!'-... 
(JI 
U'1 
cb 
0) 

L.uaP.IC:,.,.t. ~INCi MO&IL.P~~"" 
~,-•o I.U&"IC,,_NT o&019S , I p J 

l.15T OF MAiE~IAL 

Oc.SC.RIPTION MIi,,,·\. IM.\,'\. ~P£cc lc::l'l\'C. t-0 

C0"-1\M. 

PIN ':>':>T 
'::,1;1,1\~lL 

CA'.">f AL.(C.OM'L.GR, 
C:9MI.A 

L·1"3"'11Z~ 
1.-n,,12z 
L.·1'37'-"3 
L-131o41~ 
L•\31.418 
L.·131.41"1 

L•I~,:~'::_ 

~EMARK'=> 

ilJ• Aea·v. 

ll[VISION 

NO, DESCRIPTION DMI "-:t ,:=~O A,-MtO\IAL 
t----t------,-

R ED RI>. W N < ITEM 4 WAS PT NO 9ir· TR J.1 
1~7030.PO\ EN6. C.H<">.-5515 ·v. '· 

UNUa OTNIIWIII 
IPltWIIG OtMINIIOIII 
AN IN ..CNIS. 
TOUIANCIS Alll1 
n.t.<.TlONI t: 11M 
DICINAU I .OOI 
AN6LII t 1 1/1• 

• A1UIA&.• 

~ IILAW•KNOX COMPANY 
~ COPES-VULCAN DIVISIO!'t 

1UIIL ""'""•YL't .. NIA. 

FOR MOOc.l.. 0 100 0111\P~ O~t.Q..._., .~ 

~A.NUN... OP'c.R~TOR, P-.S~Me\,'1' 

aaouwr ttt:o·a r-·~ 9 i~ ·----- -"-91 -- I 
PART CODE 3 REV./, 
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• 

2.1 (~EE NOT"!:. I) ~$ 16 

:3,fg~~ OIA.OR\\.I... 
I tzOE.EP • 

' 

~4 . 5 

8 

r

.1 
-=· 

,, 

.. -

1,:: I 

II I 

I? ' 
I!> I 

14 'Z. 
IS I 

Iii, I 
1-: -?. --1& 4 
I~ I 
io I , 

2, 2 

22 I 

2; 1-

24 I 
2':i ·, 
21o I 

21 i ,e e 
?~ e 
!C. ,2 
31 L! 
~?. -1 

\!,-,,,14-
.1-Z.':lcl':l 
17-9/o?.0 
J~"!<i,l"1 
l't'il.:,IG, 
1?.~li>ZS 

,-z.:,<,t3 
~,.;.ei:o 

l'Z.~'.i:iZ.<; 
12,;,<o:2~ 
1i.,;,,;;1s. 

-~':163S 
lt~:0'2.1 
r:.-:•Ti:. 
l<.'"!1'1:, 

1-"'Z2.':>' 
i-z.<;,;,~o 

! -
3 

~ 
3 

• 
;) 

3 
~ 

3 
3 
3 
3 
3 
3 
3 
3 
3. 

.. 

·-, I 

,·. 
~ 

I' 

. ~ ... p . 

I. ~ PLA.C.E WORM.C:.E"'-~-t1Te.M•1~1 .ON O~IV.£.' 
' SCREW (1"1:E.~""'J oR,LL ."3,s 1-\oLe. eerW~'i!.ll 

/ 

GEll.'R "'-NO ORWk SC.R'ii.W_-. . . .. • 

3;) ~-

;)/\-' '? 

4,e,4'!) 3 
E>CC.':>-?. 3 

HE.~ HE.AO CA.P ':,Cli'.E"' ';Tee~ :::.ot.11'1.,, '14-?,0,I( ,✓, 1.,.(:,. 

~..;....-+-..c..-...c..,~-+-"---+-::i:;R,1J<:. Loci-.. wAs1-1e i.:. STE~E'-1..-~:.c.;:oc...M'-.""1..'-.--+------1,.,,1.-',.'-.-'. '-'------'"-'::;..;;..----1 
b. ORIVE S~R.ING PIN ( \'T E.M ?,1) (N:'"f:0 

14O1...E. CEN1'E1',W0RM GE.A.~ ON.·,.. 
WORM. "TIGHiEN SE"t SC.RE.W C,\1E~ !>~) 
\ N"t'O ~\-\II.~,. -

?>'5 J IBl362 s C.OVER. STcc·~ t.SlM A-rn, M-1&1362 GR'. wee; 

2~ I 

3, 4 
~-~ A.,lit. 

:;si i .l 

- ., 

Z.A~PL't LOC~T\\E SE~~1"'G COMPOUND 1'0"THE ,-,,,. 
sn:.M OF TI-\E ~ ~1-tDl:.E (\'°t'E."'"') ~l:.R PROC.'ia.OURt 

" 1. c.11 ~ A~O PRe'5'5 11-no·n~e. , .. q,.,~DWW,a.i.\..(1il::I\Zl 
3. A.PP1..Y L\8£11.AL .. ~.M-.lv•H5 01=' MOtll .. PL..el( EP .. (' 

;..REA'!,£ (ITEt.1$ ~e.) TO ·TME. NEEDLe ee.A.R.INC..S 

(ITEM~ ti l<o,li ~?O), ANO THE WORM Gl:AR. TEETH 

(ITEM •1~) ANO ,._ 1...1<:>HT COA.T TO T-1-<I!. THR.E.0.0~ 

ON THE. DR•VE SCRE.'N (ITE. M •,). 

4. TIC..HTeNING TORQUE~: 
;,.., ITEM•,-,, (:!14·!.li, FT. L~!:i.) 

b. ITEM.~~ ("U.-i, FT. Les.) 
c. ITEM•~~ (':>0-loO tt-.1. L&S,) 

UlfLEH 01N[IN151 
SPIClf'IID OIMDISIOIIS 
AH"' lfltNIS. 
TOLllANCES Altl: 
FIIACTIQHS t: 1/M 
DICIULS t .DOS 
ANGl.ff t: I 1/1• 

K~ BLAW-KNOX COMPANY 
~ COPES-VULCAN DIVISION 

' ElltC. NNNSYLYANIA 

' ' 

, . 

,. 

. . ... 
MANUAL .:n•.JA"."OR .. -~-

S10CK NO. -----f As 5E. M BLY 

111 ·- HO-D. _ 3 :-ST~);G -I 
~-~· @ J ~ ::~;ts-0::--.. +.-.,,..~~=;~==:~:.~:l·,:,·:1 ~~; C · __ .· -~ 

1, (23) :: 1 e,::., 11 , , .. : e,;. . .a. e.,,..,, j .._ 1-:"~P:::P:::•:..:· ====::..:""'=.:T,:E..;.-.::·=-;=- ::;1... ___ , ---- . , ·-__ 

• '-...:/ ~ P-~O E ,1,634 . 11,o - . .. '_._...::~."' ..,i; - CWG, N:,. :-:- ;. : ~ I ; ,.,.,..,..,,_ .. 

.. ------------------------------------·----:------------------~--------'----.;._ ___________ ...:;'=:;.·~· ~';.:;..·~:.;::.;:.:.. __ ....!:M::A:~;..:£::"~•~s:::• .... ·'..:.'..;";::L::::••:..;A:::s:!..s"'C,~~-=. ;.:;: C _ _,_ ___ ·--· - .-.-- --·--

,.I 
.; 

... ., . ---~- "·-·"'.- -
4.1.55-97 

- , __ , -.. -·. . . "'--~ 

.,,., ,...: .. · 
·' i 

'!':: .::z.~ * ~i 



1 
n 

~ 
:... ; 
gi; 
i VtEw~,,;. 

REVISIONS 
11UA11 1o PT, N0,t,/t.\ 11o,i~4-JC. 
PIR ENG,, CMC'o, lo4-S4 

• 

// 
7✓ 
/ 

V1EW~~• 

, Ro,111.~o eo• 

BY I CHK. I NO. I DAT£ 
c..,.c. ~-

RCVISIONS 

l',v, NO PA~-,-1-.10 NO. f/£Q_ 
I i!. \~Cl?)~ 

2 I 1?.C?,774 

3 I ~l?.4-Co 
C. I It.~~'?.~ 
5 e, 1~14-0 
(o z. 1,54q3 .,7 1Sl1' 11Z.4Z.l 

" f!!! 

--· 

• 

PMl,1' 
cone. 

3 
.3 
3 
3 
3 
a ., 

L,:::,, O't 1v.A."TE.~1 •"-\.. 

DE.~C.~1~1'\0N O,.t.)e:, l.lO MP.."'t'l. MI\T\.. 

STUt:) U>ITH ONE 11£.( I-JUT ~-1~01?,~ STEll:1.. C-OM\. 
G~O r0\.\.0\N£R M•l?.9"714 S'TE£1.. A":JTN\·A '7 

SNA~ F\\~Co STEEL C.ON'./1. 

Pit.CJat.n,.ie:, Gl>J-lO $·11'1~?.~ S~T 
HE.'IC. HO. C>P ~<:.Rt.Vil 
STEM GUIDt au:iHIM& M-1q54C1 
~<:.'(1~ t:.a-r 

NOTE 
I. -111 REc.oMMWOED $PA~ ~-'fn. 

2. RO\.L \..\? PE~ C..'1/. f)~OC.. \ :z.. It!>"'(. 

~ 1- COPES· VULCAN, INC. 
o,. II* wa,,, C111sobdMH """'"'• ~ lMIClr•lllllECOl I'll ll&A. /11/;1 

f~, COO\..\IJC:, ~..,,_,.EN~\ON BOI-J NE'T 
SER'J/C.E eso• ~ TO I050°F" . 

HA~t:lWARE. ?Ac"' AssEN\'0'-Y 
MooEL D-\OO-(\OO 

5TA~DP..RD ~ R\"-lG, ?AC."'\NG, 
..... ,......,,. ___ ,,. __ f -·--·- - _.J I---.. 

SCAl( ~ IOWG. NO. L -ICD9'710 EV. I 

,.,.;• .:·· 
, . 

• 



~ 

a, 
(11 

(0 
cc 

-•-

(8 l • I ;,CJ I I I ~ 

VIEW-A 

~ 

NO. I DATE ROISIONS BY I CHI. I NO I DAT( 

@ 

// 

R( VISJOr,S 

__._ 
ITEM NO. 

PART NO NO. [gg 
I e.. 19 2.3 
~ 2.. 131477 
3 I 1312.3(;;. 
4 1 \31'-04 
s 4 13117<;, 
G, l. 131415 
1 I ''-"1"2.-G 
~ I 182.<o3 

•1'3 \Stl 1315'H, 

BY I Qi~. 

PART 
CODE: 

3 

3 
3 
3 
3 

3 
.3 
3 
~ 

L'is'T OF MATERiAf.. 

_. 
DE.SC.RIPTION Dt-16. NOi f'N,.."T REMW..S 

' HEX NUT!,. 

~"TUO '!,-\~74"711~1UL l~l 4140 
G.LAI-JD r"OI.\..0WO~ M-\~ll.3',jS1HI. I COM'"-
PAC-'«.\l'-,jG ~I.ANO .S•i?.l<.041 SST, ITrPC 4,0 
~C..IID C>,P !)C.l'l.lW. ·•STEELI COM'L I 11.uv Pit.•T 
HOLO 'CYJWN CLAMP .S-1~7•'15 I !!TUI. I 5~l 10\~ • IO't.O 
!>iEM Gu1DE: e,u!:i~\t.lCI S· lli>'31~ ~~T ( TYPE '--10 

~A9 '"-IN<:, 

~""-'~ ~E: 

~IC.OM\.. 
Ci~-~~'& •. 

at~ COPES· VULCAN, INC. ~.,. o.,1,..-, .. -..,,.. 
l~ LMl'e,r,,r,,,,,co,.-• .,,._ It' 

f:'011. I ~t1'VIC.£ UP "TO eooo• ~ 

\.\P-.Rt)WA'Rt p,.,_c_v-.. A~~'E..MeA..Y 

McDEl. D- 100-(.oo Ac.TuATbR 
ui ~\t-.lG PALl'--\1--K:o 

---'--•--•DU -,.. .DWG.NO.l~\CD9"'7Co5 EV.o 



~ ... 
C11 
91 ... 
8 

140. I OAT( llf:YISQfS IY I CHK. I NO. I DATE Rl VISIONS 

TTL¥ NO 
NO P.(Q 

I ~ 

2: l 

3 I 

~ I 
- -5 '· 
(i 1'... , 

I 

B I 

•I 9 l~T 

/ 

B 

VIEW-B 
ROTATED 90• 

PART NO 
FART 
ODE. 

1~2.3 3 
\314T? 3 
I312.3~ 3 
,31<>03 

I--------
3 

\~T, 1;, i 3 
1314151 3 

18 2.'-3 3 
!(:,~7(,3G .3 
I31S'JB 3 

Ll~T Of M/:>-.TERIF\L 

D[5(_R:PTION D,.x,, NOjMA.TL IMAT'LSI>'' 

HE..)( NUT::, ;•=-~~EL 

STUD '::i ,~,ni!'::,-(£c. 
GLAND FOl..'-0'-NER M ,~,~~~ .,,-i:e,,._ I '...ON':L.. 

PAC,,:,1--ie:, GJ>.ND 5-Jj1~::.:: ~~ 

~.::>c HO. C."-P ~u~.£.W ST"lfL 

"OLD OO'Nf,../ C.L>,N\~ ~-,~14~~ 51"((L 

514 "-1' ~ING ::,;,-.(_ f (.OM'L 

5TEM GU1C>E. i:\~S~u-ic, ~-1~<>i, ... ~ 5':.T. I "TYP£ 410 

PAC."'-11-.1 G. 5IT l~i:>.,_ ,,.._;,~~c... •~t> 

NOTE 
I. ,f\ ~c.0N\MC~~O ~"""~~ PA" T 

du. COPES· VULCAN, INC. 

·"""' 
.. :;,' "",4• If j.J••r 1i,;: '•J•I" I 

tUtl C '" ft• f ( O , "• .... J • IJfc' 

i'"C~ i ':>I:.~ l1C.E U D "TO G>OO° F 

H>-.RQWti-..~t '?Ac.~ A'S'::,'t.MBLY 

Mom.L D-,cc-1~0 t\c..--ruA.To?. 
5TAt-."CY\RO u, R.\1-JC:> PAC.'IC,\~C:a. 

OflSM~IT,,,,,.~1<1 DAIi II ·iB-:.-,,,; 
0 

OSCN ___ DAI! __ 

Mc,rn__u,:u._ OAf[l:.1.:a, t 11rc ---- DAI[ __ 
r>.f'"t:i ~ DA 1 I l_l_:,_J~ ... OAT( __ 

,,..,u CODEIJ I !.CAL[ ,-1,:.. 



.i:,. .... 
(1T 
1:71 .... 
0 .... 

-

VIEW-A 

DAft I - -~VISIQMS 
I ... ,.,o,IT[ .. •:,, PT. ~o. 'N"'!. IG.,-x.t-• 

Ptll E"4C!t. CMG. !i,4t;4 

BY I DIil I 110. I DAfi 
<>.V •. lli!U. 

VIEW-8 
ROTATED 90• 

REVISIONS 

_. 
NO. Pil.RT ..:o. NO REQ 

\ z. l~il'.l77 
?. z. 1~1.3 .. 
3 \ l37c~(o 
C. I 1~7eo64 
5 2. l'l54'l4 

~ \ ll:ic..~~ 
7 4 13777(.,, 

8 z. 137475 
•1s \SE\" 172.419 

/'\ 

'~ I DIil 

fflm 
cot:.: 

3 
; .3 

3 
3 
.3 
3 
3 
~ 
.3 

------ ----•· \..\'Si OF MAi't:'?..\t,...'-

CE!,C.?S?"TION 

.STUD 
\-\U NUTS 

~'-"'ND r:ou.owl!P.. M-1:,ic.3/J STE(L I C.OM'\.. 
+:','(.¥,.14(;, (:,\.J>.-'>-10 s-t37"'041.:ssT Jnn: <1-10, _ 

STEM C,UIOE BUSHING M-1'!54'1415 5 T (A5TM·Arn,I TY PE 4 20 
~J.J.._P RINC. S'!"E!LI COM'L.. 
~- HO. CAP SC.~~ 
HOI.C OOWN Cl>M.P S-1374 
i>AC.l<l"-IG SET 

NOTE: 
I. * REC.OMMEN0£0 .SPAAE P~T e., ROLL LIP PER C.V. PROC., 1.2.,167. 

~ COPES· VULCAN, INC. °"'"""_, __ _ 
tMtt CITY (Ill~ CO J. 11A. fl. I_ A. llflll 

FO~: C.OOUNC:, E'fTE:NSION 80NNIT 
SER.VIC.£ es-o•F TO /0SO°F 

HA~DWAR~ ?AC.¥.. Asst.NI.BLY 
MODE.L D-JDO- 60 . Ac., 
.5TO. <.o RING PAC.KIN(:,. 

...-Y.IDWG. NO. l - I eo97T~ 



.I>, 
_. 
C1I 
'!1 _. 

la 

I,. 

5z. REF 

VA.I.VE C.L0~ED 

REVISKltlS BY 

·-----··----~ --------------- ----------------, 

NO 
P.O.RT NO. NO 'R('Q 

I I 1e,9 e, 
l I 1ei94 

~ I l<oSU9 
4 2. 413e,7 

5 2. 1"8l42 

l 

' 
~ 

SEE NOTE ·3 

e, 

CHK. I NO. I DATE REVISIONS BY CHK. 

_,s, -· M~ - . ..L. 
P.O.RT 

ODC.\\\'?~101-4 OW6 1-101 I<\~\. 11-MTL 5PCCI ?,[,N\A~~~ 
CODE 

3 

3 
3 
3 

3 

LCC.Y,WA~f.~ fiTt.£1.. C.OM'L 

JIW--NU'T ~"TEEi.. C.O.",/\' I.. 1/. ··-13u~c. 

P~~INC":, GlA~O M-l~t,'3 ~ST Al51 4,0 

'::,()(,_ 1'10. c,-p 5CRtw STEEL. C.CM'L Yt,': I!, J( I·• I..(:, 

~01..C 0<::s-NN C.\.AM? ~ ·llotl24Z !,"TCE1.. ~AE 1ci.c 

C..UID~ ~~l"-1.<i::i 

/IJOTE. 
f. • REC.0MMEIJ~O 5~E. P~~'T 

3, PGM P.tCKINt liU UH 187 I TOP & 
BOHOM AINCli 'NITM JOWN CRANt 162~ 
RIN65 IN 9(TW((N 

3, ROLL LIP PER C. V. PROC. 1. 2. 187 . 

4. A~ C..t..\..LE.t> ~o;:i.. ON -S\J.OP ORt>~R.. 

SHOP ORDER 
CHANGE NO. 3 

8010-148q6 
JOB NO, ___ _ 

..,. IIY~o,. .. l · 4 · 01 
·- 11Y-iUL9& .. 1--+·fil 

SHOP ORDER 

ITEM NO. :, ~2 

~: COPES-VULCAN, INC . 
...... ,,)~~.. D• '1 ,,. .....,, c.,.u,.,M# ,..,,,,,, 

l 1!!!!:J &Ml c,rr 1111,1 co, ,. u 1 _. ._, 

VO~:, '=>E.~NIC.£. l::)P ~ ~00 •,. o 
~ &0 F "TO IOSO P. 

\-\A.~t:>W""R."t. ?Ac.~ A=,'::,t_M'o\.'( 

M0'D't.\... D-\OO-4O Ac..""N,.._,, 

6•\q'f,'=,'l.l - , , 

E• \q'!,<ol.C- OFTSMN /' /$ DAT~ :·g1 I DSCN ~ DATE~ 
~ CHECK£D.I:4JL- DAT 1 • · ~ 11rc. ___ DAT[ __ 

,.,. •• ,,. usv sue ASSY 11.f'fb _DATE__ ----=-,, DATE __ 
,o• NO. , I •0213 -- . . 

""~"0 ~
110

" L••
7 40ef-7 $CAL£ -,., IOWG. NQ. L-19\ 24C,-~REV.C 

·• 
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I 
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• 

• 

j ; 

I ' I i i I 

I I I _b __ 

NOTE: 

/ 
// 

/,,/ 

/1/ 
/ 

------ STUD 
---- NUT 

________----- GLAND FOL LOWER 
SNAP RING 
CAP SCREW 

HOLD DOWN CLAMP 
'1-------FRAME 

PACKING GLAND 
--- PACKING 

~_LL..-1-------- PACKING WASHER 

-----STEM 

BONNET 

STUD WITH NUT 

GASKET 

-BODY 

SPRING PIN 

~·~~t:::sA-----CAGE 

~~:-r-~~:::t----PLUG 

; i 
I 
I 

I I 
I I 

i 
I I 

I : 
\ I 

I 

' ! : 
! i 
I t 

1 r.,;_=_!!lll---::B:-:-LA-:-:-:~:"'.""'.',_K--N-OX_C_O_MP-A-NY--····1 
~ COPES-VULCAN DIVISION I 

,--__ .... _u...;_c'T-Y -""''":..;:."SY;.:.:.LY•:.:.::;'"'·=----- i 

SINGLE SEAT 

IF LUBRICATOR OR LF="AKOFF 
CONNECTION IS REQUIRED SEE 
THE FOLLOWING SHEET. 

SMALL CASCADE 
TRIM 

0uwN JWS 0•n12·18·':i8 1 ' 
CMCC:KED tf:::f'""'- DATE J. z ~. "-~ I 
... ~~Ill. FO!) O:,ATE~- ' 

0WG.NO 5- 140526 REV. I 

4.1.55-103 



NOTE 

---

STUD 

-NUT ==-------=- GLAND FOLLOWER 

T7711--,-~---- FRAME 
F01,:.:__-A------ HOLD DOWN CLAMP 

J~H-7+----- PACKING GLAND 

Q~~+------ PACKING ~__j~+------ PACKING WASHER 

STUD WITH NUT 

BONNET 

GASKET 

STEM 

SPRING PIN 

BODY 

IF LUBRICATOR OR LEAKOFF 
CONNECTION ·1s REQUIRED SEE 
THE FOLLOWING SHEEI.. 

.• -:=..~~-.~ .....,._... .. _ 
STANDARD 

MOD. PARABOLIC 
INGLE SEAT TRIM 

...,_ 
4.1.55-104 

• 

• 

• 



• 

• 

• 
NOTE: 

IF LUBRICATOR OR LEAKOFF 
CONNECTION IS REQUIRED SEE 
THE FOLLOWING SHEET. 

4.1.55-105 

STUD 

NUT 
GLAND FOLLOWER 

SNAP RING 
CAP SCREW 

HOLD DOWN CLAf'1P 
FRAME 
PACKING GLAND 

PACKING 

PACKING WASHER 

STUD WITH NUT 

BONNET 

GASKET 

STEM 

SPRING PIN 

BODY 

CAGE 

PLUG 

- • LAW•KNOII COMl"ANY 
lC;!:111 CON• •YULCAN 0tv'910N 

•-- ..-nvAMYi 

STANDARD 
QUICK OPENING 

TRIM 

...,_ 



-------·----·--·-•~·-··-----
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'i· 
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I 

t 
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.. 

--·-----------------------------------------

-$1E" l'tZ~ 
/ . 

: I 

~ .. 

.. 

---------..i-.--_;...-~-----~-----·---~---·"-·--· 

. ··:1 

u.~ or· 1't.· ~ aoo ~"'
W/ I0°:8LN-l':EO ~U 'TRIM ' 

RE.V.O 

4.1.55-107 

-·--·~•·--~------ -------- ·------ ·'---~--' 
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' 

D 

i 

C 

11 

10 9 

________ C7_. 

,~_A=:,: :. -· - .-< -

·-"' £.,-.: ·-·~ ·:• .' -,;JK,i) 

10 • 

'-'( L 
FE_;.:. 

.. 

• 

1 8 

1 • 

?LUC:, f)E.R 
L-1':}(o 107 

s 

I 

4 

4 

3 

NO 

2 

REVISIONS 

DESCRIPTION REV tK·o 
BY BY OAT£ APPO 

MATERIAL 

stOCK NO. AMOUNT REQ'D 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

BREAK CORNERS 1/64 MAX. 

FILLETS ARE 1/64 TO 1/32 R 

✓ INDICATES 250 FINISH 

TOLERANCES AR£: 

DIMENSION UNDER 6 6 - 18 

DECIMALS :1: ,005 :1: ,005 
FRACTIONS :1: 1/64 :1: 1/32 

TOLERANCE ON ANGLES :1: 21/i" 

OV(R II 
:1:.010 
:1: 1/16 

~ ~. COPES· VULCAN, INC. 
~ ~ .: .., oJ ,,_ rt't,,11 (:·so11'1~: ,,.,.sr,,n 

\... .~ Ulf~ Cl1'f flllll CO.). ~A- U. S A ,lt'I 

v-o;;... c CJ..,,::.:::. L- • J ",\_re (ti .,,-.,>J 
tk-_r;-_,.,,, f ,:, · i· -_,:.,;;,.., ,.,,1 l-/'.,S,J-1 ;'l~/1>1 

i, i/-1 ...._ ___________________ ... 
DnSMN ~ L /,' OATE.l:!.;....l DSGII-~ DATE z;l. ,-91 

1"'---,-,~,.,.,......,.--c-su-=s--,A""ss,..,--1 CHECKED~ DAt~ i MfG, '' ' ' DATE __ . 

___ DATE__ .. · OAlE_ 

-~----=,AllT,,,_c..,...00£...--SCAlE · · 1 < DWG. NO. Sk-DES:...1~74£" EV.() 

3 

4.1.65-109 
2 

, 

G 

F 
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D 
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,8 
COPES-VULCAN, INC. 

On, ol tltt Wh,11 Consol,dattd lndustnes _, 
RECO,..ENDED SPARE PARTS LIST 

COPES-VULCAN D-100 CONTROL VALVES 
CV JOBS #8010-14896 & 8064-16895 

VALVE'S TAG: FV-1007 
1-1/2" - 150# D-100-40 CONTROi. VALVE DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Cage 

. Stem _ 
Guide Bushing 
Plug 
Roll Pin 
Handwheel Operator Gasket 
Handwheel Operator Seal 

VALVE'S TAG: FV-1006 
2" -2500# D-100-40 CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Hody/lionnct C.ask,~t 
C.t>W 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Handwheel Operator Gasket 
Handwheel Operator Seal 

VALVE'S TAG: PV-647B 
2-1/211 - 9001 o-;.100-60 CONTROL VALVI DISCRIPTI<II 

Diaphragm 
Packing Set 

· Body/Bonnet Gaket 
Cage 
Stem 
Guide Bushing . 
Plug . 
Roll Pin . . 
Handwheel Operator Gasket 
Hadwheel Operator Seal, 

Form SRVJ. Rn. 10/77 
4.1~110 

-1-· 

PART NUMBER 

167395 
172418 
89790 

Per Drawing M-96200 Nlt'd. 
Per Drawing L-169976 Mk'd • 

193919 
Per Drawing M-131048 Mk'd. 

96226 
78688 
92343 

PART NUMBER 

16739S 
172418 
80569 

Per Drawing M-175360 Mk'd. 
Per Drawing L-169976 Mk'd. 

193919 
Per Drawing M-17S3S0 Mk'd. 

96226 
78688 
92343 

PART NUMBER 

75514 
172419 
80568 

160010-G 
Per Drawing lrl68281 Mk'd. 

169762-G 
139725-G 
96227 
78688 
92343 



• 

• 

• 

RECOr-tiENDEO SPARE PARTS LIST (continued) 
CV JOBS #8010-14896 & 8064-16895 

VALVE'S TAG: AOV-1008 
4" - 3001/ D-l00.;..100 CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Cage 
Stem 
c:uhk• HuHhlng 
Plug 
Holl Pin 
llan<lwheel Operator Gasket 
llandwheel Operator Seal 

VALVE'S TAG: PV-640 
12" - 300/J D-100-160 CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Inner Trim Gasket 
Outer Trim Gasket 
Cylinder Assembly 
Cage Spacer 
Stem 
C:ulde liuHhing 
Plug 
Roll Pin 
Handwheel Operator Gasket 
Handwheel Operator Seal 
Seat Ring 
Variseal 

VALVE'S TAG: PV-1000 
8" - 6001/ D-100-400 CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Inner Trim Gasket 
Outer Trim Gasket 
Cylinder Assembly 
Cage Spacer 
Stem 
Guide Bushing 
Plug 

Spring -2-
4.1.55-111 

PART NUMBER 

80811 
137596 

79784 
187226-G 
170537 
169762-G 
188986-G 
96227 
78688 
92343 

PART NUMBER 

80815 
137598 
164701 
196728-Q 
166670 
196720 
196724 
192508 
169763-G 
196 721 
96342 
78688 
92343 

196722 
188143 

PART NUMBER 

129328 
172421 
164715 
197010-Q 
167419 
196705 

Per Drawing L-190391 Mk'd. 
Per Drawing L-191403 Mk'd. 

195493 
196707 
166706 continued 



RECOMMENDED SPARE PARTS LIST {continued) 
CV JOBS #8010-14896 & 8064-16895 

DESCIUPTION 

Spring 
Spring Ring 
Inner Plug 
Roll Pin 
Handwheel Operator Gasket 
Handwheel Operator Gasket 
Handwheel Operator 10 1 Ring 
Handwheel Operator 'O' Ring 
Handwheel Operator Bearing 
Seat Ring 

-3-
4.1.55-112 

PART NUMBER 

166706 
166715 
196706 

96227 
129629 
129632 
129623 
149486 
129613 

Per Drawing L-190393 Mk'd. 
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40 ~/& 3.0<.& 0. c. \(o 

'2.~00 0.~00 

, -

::> 80 3r! 1/2. 

I ICoO 32 1\/1<. .,. 
---,---.,.__x_x.:-s----t-----1---=--'--:---+--=-.:.-=-=...;:'---+---'''--sL..;11-=-'°--1 _ .. 

2. C..c.4 0.4?>8 
2.~00 0 . .:ooo 
3.54S 0. 2.2<o 
"3. "!>C..4 0.~\8 

4 .O2<o 0.Z.37 

I 

! .... r,•t~ ,;a. ... 

l!!z 
-- i 

I ' . :u--·~·~,· 
.: i 

1 
' t 
t 
J • 
i 

l
t-_(Y~_'l_t-:::;;..+--:~~~--+--4----+-~~~ .... ~~~--i---:~,~~t-""',( :- -i-

4 -- 7;0 "' 4-v ... ,,.,. --~ .. 
I - x1<.x0s '--.. 8 ~/H• · :t .. , 

i .........__ I-I/IC. <.. 

- - _, - ----· -- - -· --
"3.<o2.4 0.4"?18_. 
"3.4'?>8 O.S?d 
"3.15-~ 0.Co14 

' l 

' 

5 

8 

10 

\'2. .. -

14 

40 
eo 
12.0 
IG.0 
xxs 
40 
80 
1'2.0 
HoO 
'XXS 
40 
G>O 
80 
100 
1'2.0 
140 
'X.XS 
140 
40 ,o 
80 
100 
l?.0 
140 
IC.0 

STD 
40 
XS 
<oO 
80 
100 
1"20 
140 
IG.O 
STD 
'40 
X'S 
G,0 
80 
100 
1'20 
140 
I CoO 

5.041 0.258 1/1~ 

5 -
1\ Cf/If. 

"!J/4 
\~ 15/lf. 

4.81'3 0.:?>75 
4. 5(."3 Q.'500 
4 ."31"3 0.C..2.5 

, - 25 
.G, 32. 

8~ 
32. 

10~ \ '° 

4.0<o3 
'.oc.s 
5. 7<.I 
5.501 
5.181 
4. 8'17 
"T."t&I 
7.913 
1.C.25 
7.43Cf 
1. 1&1 
1.001 
<..875 
Gi.813 
10.02.0 
q_ 1so 
9. S<a4 
9. "314. 
q .0<..4 
8 .150 
8.500 

12..000 
II . CJ 3 8 
II . 750 
ll . Co2.<o 
11."37<. 
II. 0<.:4 
10.,S0 
10.500 
10. 1?.C. 

1:3. iso 
13.124 
1"3.000 
12. .814 
12 .500 
12 .12(o 
II . 814 
11.500 
II. 188 

0.750 
o. 2.80 
0.4 3Z. 
0. 5 c.z. 
0.119 
0. SC...+ 
0.32.2. 
0. 40(o 
0.500 
0.594 
0.719 
0.812. 
0. 875 
O.CK><D 

0. 3<o5 
0. 500 
0_5q4 
0.119 
0.844 
I .000 
I .125 
0_.375 
0. 40(. 
0.500 
0. 5Co"2.. 
0. Co8.8 
0.644 
1.000 
1.125 
l."312. 

o.~-,s 
0.438 
0.500 
O.S<'t4 
0. 750 
0. q"36 
i _oq+ 
'. z. so 
I. 40<. 

1-1/8 
1/1<. 
11/1<. 
l/8 ,-,,a 
1-s1,, 
1/'Z.. 
5/6 
3/4-
15/1'-
1-•1a 
,.,, 4 
1-5/lf. 
l-?,/6 

CJ/ IC. 
?,/ 4 
15/lf. 
t-'/8 
t-5/K,, 
1-•Jz. 
1-11 /1<,; 

CJ/IC.. 
5/8 · 
'3/4 
lJ 6 
1-'/tC. 
1-s/1c. 
1-1/l. 

I-'''"' 2 
'i/lf. 
II/If. 
'3/4 
lS/1'9 
1-1/8 
J-7/14 
1-tVt, 
1-"l/a 
2-'la 

~- - . - -

-

j 

I 
i 
I 
! 
I 

' ) .. -

.. 

:- ... 

f-: 
.• T :_ 

I 
,. . 

,. 

- .... 

.. 

NO. I O& Tl I •l'VISIONS I aT OtlC. NO. 0A ff I 9tt'YISIC#fa fl c:MC. NO. Mft 

-- .._ -

,, 

V~'L\/E. BOOY BUTT \.JE.L'D ~NID Dl.T~\l. WH'E.l-1 
U51NG. HYD~"-ULIC. PR.t.S:1 FOR H'tpRO!:)T,\T\C. n~T 

- ' 

_, ENG. FILE COPY . 
l.fus-r REMAIM IN ENG. FOLDII• 

FOR \UAU. THICY.N l ':>S. (t.) 3/4 TO ,,g IN. 
INCl\l'::>IVi., OUT510E. ~ I '-Sl'DE. C.ONiOO~ 
~ I.&. WITH~\, BA(.K,\NGo R.I~~ 
OR. WITHOUT S~C.Kl"°'<aa ~'NE... 

_SH.OP ORDER 

ITEM NO. , 8 

I 
{ 

t 
t 

l 
i 
; 

• ~ 

l 
~ -

NOTES: 

i. 
2. 

J. 

•• 
i. 

., 

t • NOMINAi. WALl THICKNESS OF PIPE. 

TOLERANCE >OR DIMENSION 'B'(FtlJ88ER. P\..-.iE5) 

V~l\/E. 'BOt>V BUTT 'vJ\'..LO ENt:l;OE.T,-.\L 'w-MD-1 
USING. TI.':>i P\.Jrt.TE~ FOR HYDRO~T""t\~ "T£.~T 

10" VALVE SIZE AND SMALLER•+ 1/32 · , 

12
11 

Y!.L'IE SIZE APiB LAR8Ell ; -1116 8 0 6 4 16 8 95 
25e/ALL MACHINED SURFACES EXCEPT WHERE NORD.·· NO ' · - . 
TOLERANCE :oR D !MENS ION 'A' cvALVESI. :JOB . ------·----
5;; ~AL~E s1zE AND SMALLER+ 3/32, -_113z / (\ JIJ l· ,"2 .e .-.-
, rAL.E Site AO LAllll[ll 15/lt, M~ MKO. 9y __ f2:Jd..cl:oATlf ~--;> o( ~,-~ COPES·V,.'!~';.A~:.!.'!:.· 
HIHR.t.N6Cf9A 1 01 BIMENSl8NWIIENll51N6TUT ~Jr.a/ . J 1;3 8/ --~ """°'"'_.,,, ... , • .,, 
PLl:~6 15 ,_,, V"( •, • 
9 3.'199 u,.. •.Hi!, .OB8 "'.KO. BY-=--~----DATlt · V,..._1.ve.. Boey 
•· eee is.'" DIA. +. 1111,. • 11110 e>uTT We..1..0 ENO De..'TPI.IL~ 
16.880 BIA. AND AB6'/E ,.ee,e, .088. 

~OTt-1 E~os ALl ll.E '' 
Pt..1l ".M. $.\. eit<.. 2 5¢ B/6.5 

ro~:~rn~::::>\JT t!.K~,~ ~\~<.. cl\ 
~ (c~ -..~\..•T e,i.C.~\t-,G ~\ ~,".":, 

~ ~~-~DAn;·_::.,._·_-.. ;~~ I ff ii __ ,., 
. .i:ii'ltii'r.'I 

-:, __ :.•-:.:- - . 

f ~=-CKo-:-:-=:- =~--~_L!-'1sc..L&~-..,.....-.--t ~ 

0W~-~-~~~4?_4t.:~~ H~~~-,J I 
4.1.55-119 I 
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rCLEARANCE REQUIRED FOR 
l TRIM REMOVAL --~ 

. CID D_IA._l , __ -1 ___ -,~---.-; 

I. 915 ~:~~~ DIA. 

DETAIL 'A' 

DIAPH. 

AIRSET AIR 
SUPPLY1---c=l---i 

9 .:+ I · 
16-16· 

PIPING SCHEMATIC: 

. ,, . 

I - 6 

21 ~(o 

1-1/2 SCH. 80. 
SOCKET WELD ENDS 
PER ANS I B 16. 11 
SEE DETAIL 'A' 
BOTH ENDS ALIKE 

STUFFING BOX 
',DETAIL 

DA TE RE VISIONS 

-2,- ADDE.D \/Al\/ E w EIGHT a, 

• 

BY CIIK. NO. DATE 
IC.B,. ti::· 

I 

7 •· 

3/4 N. P. T. CONDUIT 
CONN. 2@ EACH SWITCH 

... 

REVISIONS BY 

1 I 

. --~ 

I 4 ,._ 3 2 

LIST OF MAiERIALS 

ITEt.t NO. PART NO. PART DESCRIPTION MAT'L MATI.. SPECS. D\_YG~.NO. REMARK$ 

NO • REQ'D CODE 

I, 1.89959-.5 4 ACTUATOR ASSEMBLY L-189959 

2· 2 184683 3 PACKING STUD STEEL ASTM - A193 S-184683 GR.B7 G. 

3 2 1862Q9 . 3 PACKING NUT STEEL ASTM - A194 GR.2H 

4 1! 184681-R 3 PACKING f'LANGE STEEL ASTM
0 

- Al\fo M-184681 ,::,R. WC.6 

s I 1844D8-~ 3 BONNET STEEL ASTM - A2.IC. L-187244 - GR WC.B 

6 I 184682-H 3 PACKING FOLLOWER CRES ASTM - A58'2. M-184682 T'f PE -'\IG:., C.ONI::>. "I 

7 I · v-59D3 3 SNAP RING STEEL COM'L. 

8 I 18468D 3 ACTUATOR CLAt.tP OU. IRON ASTM - A536 M-18468D GR.65-45-12 

9 "' 18537D 3 BODY STUD STEEL ASTM - A193 M-185368 GR.B7 

10 G 17D581 3 BODY NUT STEEL ASTM - A194 
. M-170423 GR.2H 

II 185647-R 3 VALVE BODY SiEEL b..~l"l'v\-1\'2.l(o L-185647 GR wc:e , -~-

• 12 172417 3 PACKING SET GR "-?r\-"'-'=>'o COM'L. F 

13 .• .... 185112-H 3 GUIDE BUSHING • CRES ASTM - A58'Z. S-185112 TtPC:, 41<.,, (.O~D. H 

• l!t' I 185377 3 BODY GASKET • ASB~SST •. COM'l.. 3-1/8 O.D. x 2-3/8 I.D. x ,125 THK 

• 15 I 18697'3 3 STEM CRES ASTM - A276 M-183561 TYPE 316, GR.B 

• 18 I. 18038 3 ROLL PIN • CRES ASTM - A276 TYPE 420 

• 17 I -- ' PLUG CRES ASTM - A'21Co, M-192208 MKD: 1'<?\:.. <\IQ 

• 18 I IC\~C,':>7 5 CAGE CRES ASTM - A'Z.7<o M•l"¾:i9'o, ,.....PE:. 4'l..O 

• 19 I SEAT RING CRES ASTM - A'21C"o M-192136 MKD. i'<'?E 4'2.0 

• 20 I 185382 . 3, TRIM GASKET ASB-SST • COM'L. 1-7/8 0. D. xl-5/16 I. D. x .175 THK. 

21 I ACCESSORY KIT: Ill BAI.LEY AP5 POSITIONER, L-189727 MICD. 

22 1 196328 5 ACCESSORY KIT NOTE-q 

23 I 195618 .5 \\)£.t-\\lf\C.fl.i\O~ ?\.."'-,~ C.'?..t..~-.. ,4 I S£.to.i 5~P<.CER C.RE..'::, 
• 25 I 185383 3 iR\M 6~';:i',(,.E.i "'.SB-5'3'"t". 
·2C. 2 64341 3 '\)~\\J£. SC.'l<.t..W S~EE.\... 

27 I ACCESSORY KIT: 11 l COtJOFLOW AIRS ET 

NOTES 

I, f'OR MAX. Cy 2.9SET·VALVe: TRAVEL AT \ a.I3 INCHES 

2. REQUIRED AIR TO OPERATE BO PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 
100 PSIG TO PREVENT COMPONENT DAMAGE,. 

4. ASSEMBLE VALVE PER CV PROC. 1.2.276. 
I 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l•I 
ON THE "'l-lST Of' MATERIALS". A DIAPHRAGM ICY PART NO. 1a5987 

I IS ALSO RECOMMENDED. . 

6. · ALL DIMENSIONS ARE IN INCHES ANO ARE REFERENCE UNLESS 
,.01:HERWISE SPECIFIED. 

. - - . . . . .. · 
7. DESIGN PRESSURE ANO TEMPERATURE. IS 160 P.S.l. AT I35"F. 

8. FLOW IS UNOCllTHE SEAT •. TRIM TYPE IS $\NC,lt. St.~, •, 

UN8A.lA.NC.E.tl C."'-':>C.1,QE.. 

9. t>-C.Ct.550~'< '1<..\i ( \iEl'v\ :° 2.'2.) C.0~~6, ~ (\) C.-"1 \."\)\" 
'T'<?t. ?05\ilP~ 1R"'-~SM1iit" ~ (,),-,\\C'RO i"<~ \C.)C.--4"2.. 
t..lM\T $WliC.~~~- ! ·, 

DEPT. OF ENERGY 
STEARNS-ROGER PROJEC~ 
NO. C-21700 . 
SOLAR ONE 
P. 0. NO.: 5002C21700 

CHK. ND. DATE • REVISIONS' 

I 

ACCESSORIES 
OIRECT ACTING ACTUATOR 

REVERSE ACTIP~" ACTUATOR ' 

BY CHK. 

4 ·s 

E-196328 
C.OM'\... M-195618 ,--<. ?£., =,Qt\ 

E 
b.,':::,,~-t-..2.7<., M-192204 MKD.T'C'?t.. .0."2.0 
COM\. 2-1/4 0. D. x 1·11/16 I. D. x.,175 THK. 

C.0\-t\\_ 
L-189624 MKD. 

C.l\l)_ 'i'L l:\,'t.Q 

0 

C 

SPEC. SHT. NO.: . 
APPLICATION: CONDENSATE 
CONTROL TO DESUPERHEATER DS-902., 

TAG NO'S: TV-1004 
VALVE WEIGHT: 100 LaS. 

8 

i:ilD ~ COPES - VULCAN, INC. 
~ ~f'· ; ,.. ., flll 111',r, C3'1SC ·dlfll /taSl•'ff 

,._, .~ lAAl Cl1Y (€fftl COJ, ~• U $_A. !fl>;! 

SC.ALE NONE OWG. NO.E - 1958 45 EV.3 

z 
✓-,. ,. _,. 



t-R PROCESSING 

~. -noL VALVE SPECIFICATIONS 

lJ•• mad. hard 1+2 or 2½) pencil with firm p,.....,,e 
or blue-black or black ink. Do not usa ball point pan. 
lndicatas information Required to Procffl Order. i~ 

SHEET _j_ of _) __ 

*DATE IQ -1"2 ·80 
*NAME __.L=(?S.;;::,o._ ____ __,,--____ _ 

C.V.I. JOB NO. BQb4 - lh89'2 

ULTIMATE USER...,J)eec ____ ._o_p__,l:i .......... N .... t" ..... ·i._u_Y_ 

2 
3. 

4. __:..::...:..=:.=,~=~-'--"'--~~.::J_------:----:-----:-----:--t:--;::""7""-=--+.==r----::---"'"""s~---'-:,,,e;..=--'-'-----
5 APPLICATION C.0AJ[)81JSAT~ '- io 
E ATING CONDITIONS 

6. "Fluid - Water l.t 
Units 

7 *Max. Flow Condition 

• 3. *Normal Flow Condition 

9. "Minimum Flow Condition 

•shutoff Condition 

L .'E BODY 
1. "Size 

1/ ;, 
Ill. * ANSI Class SO ~ Standard :D Special 

*Material IA wcB owes 0 CS O CFS O CFSM D 0th r(SeeNotes) 

OA105 0 F304 0 F316 

IA Globe O Angle 0 3-Way 

0 Flanged B16.5 

1.J Socket Weld Bl 6.11 

0 Butt Weld B16.25 Fig. 

O Other - See otes: 

.. .'E BONNET 
jjjjl Standard O Cooling Extension O Leakoff or water seal O Backseat 

Packing l.t Graph Asb. 0 Teflon Asb. 0 Other 

'RI O Malcomized 

*Material 0 Hardened 410 S.S. IA Hardened 420 S.S. 0 Special 

"Type l;ii Single O Double O Tandem • ·Balanced 

0 Cylinder O Hush~ O Flash O Other 

Characteristic 0 Mod. Parabolic 0 Quick Open O Speci•I 

~ Cascade 0 Mod. Equal % 

Cv Factor Required by Specs. 

'E ACTUATOR 
*Type ;. Diaphragm O Lever 0 Piston O Electric 

*Model CV-'10O -
• Action [;, Spring Opening 0 Spring Closing 

O See Notes 

' :SSORIES 
"Handwheel 0 None 

• Airlock 

- "Limit Switches Mfr. 

"Solenoid Valve Mfr. 
"Booster Relay Mfr. 

'.1 Pos, ,- 10,., -rj!_~""'._"" 1-rTlS,( C-'t/ 
: : 'fl0NER 

•input Ran e O 3-15 
• Action D Direct IA Reverse 

• Air Set ~ Yes O No *Gau 1:.1 Yes D No 

~"IAL REQUIREMENTS 

•x-ray ASME 0 
, . *Special Tests (NOT) 

*Special En r. 
*"N" Stamp 
• N.,ise Limit 

'"' No. 705176 R·2 
.,. 1/17/77 

r.-.,. ( 
•. 

• 

• 

• 
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1 
CLEARANCE REQUIRED FOR 

_i TRIM REMOVAL 

2-1/2" SCH. 40 
"UTT WELD ENDS 

. 'ER ANS I 816. 25 
· . .JEE DETAIL 'A' 

2 ~ 

I 

1'5 !2+. 
· · · 16-1~ •, 

DETAJ L .'A 
'A' = 2. 469 ~ • 031 DI A. 
'8' =2. 875 DIA.. ~t.F: 

DIAPH. 

AIIIS£T 

NO. om 

AIII 
SUPPLY 

:,.;a.~\ ~L'GO 
;- S:~ ·_; ~':>OE.O .a: 

11 

PIP ING SCHEMAT_IC 

RE VISIONS BY CHK. NC. DATE 
\it.':--\ .. 2.5 4 2.<o ?ii~ PJ W 
1111~11t. wt.1'9\.+T , t<.g. {JIJ, 

10 

3 

f 
6 

e½-----'::+---...+,------+=~+- s ½ 
~-----@:@ 

1/4 N. P. T. 
CUSTOMER AIR 
SUPPLY CONN. 
0 Al RSET 

2" SCH. 40 
BUTT WELD ENDS 
PER ANS I 816. 25 
SE£ DETAIL 'B' 

STUFF I NG BOX 
DETAIL 

REVISIONS 

DETAIL-'B' 
· 'C'•2. 067 f • 031 DIA. 

'D'•2.375D\:>... RH . 

BY CHK. NO. DATE 

I 

C 

3/4 N. P. T. CONDUIT CONN. 
20 EACH SW ITCH 

9 10 

TRIM DETAIL 
SEE NOTE-8 

D 

REVISIONS 

7 

BY 

8 

--.... :---·-•-•' • ., ,,. , ..... ___ , ,f 

5 • 3 2 

LIST OF MATERIA'LS 
ITEM NO. PART N,O. PART 
HO. REQ'D CODE 

DESCRIPTION MAT'L MAT'L SPECS. DWG. HO. REMARKS 

I I 189959-5 • ACTUATOR ASSEMBLY L-189959 

2 2 184683 '3 PACKING STUD SiEEL ASTM - AI93 S-184683 GR.B7 

3 e 186209 3 
4 18468l·R 3 

PACKING NUT STEEL ASTM - Al94 GR.2H 

PACKING FLANGE STEEL ASTM - A216 M-184681 GR. WCB 

5 BONNET STEEL ASTM - A217 L-187244-MKD. GR. WC9 

6 184682-H 3 PACKING FOLLOWER CRES ASTM - A582 M-184682 TY PE 416, COND. H 

7 V,5903 3 SNAP RING STEEL COM'L. 

8 I 184680 3 ACTUATO~ CLAMP DU. IRON ASTM - A536 M-184680 GR.65-45-12 

s " 185370 3 BODY STUD STEEL ASTM - Al93 M-185368 GR.B7 

10 " 170581 3 BODY NUT STEEL ASTM - Al94 M-170423 GR.2H 

II 196219 5 VALVE BODY ASSEMBLY SH NOJE-9 L-196219 

• 12 · 172417 3 PACKING SET ~~Jl...~-r,.,,':,S COM'L. 

J3 I. 185112-H 3 GUIDE BUSHING CRES ASTM - A 582 S-185112 TY PE 416, COND. H 

•)4 185377 3 BODY GASKET ASB-SST. COM'L. 3-1/8 0. D. x 2-3/8 I. D. x • 125 TH K. 

• ·IS 186973 3. STEM CRES ASTM - A276 M-183561 TYPE 316, GR.8 

• 16 188238 3 ROLL PIH CijES ASTM - A276 TYPE 420 

• 17 184966- G 3 PLUG CFIES ASTM - A479· M-184966 TY PE 410 

• 18 I 184695-X G 3. CAGE CAES ASTM - A296 M-184695 GR. CA6NM 

• 19 I 185071-G 3 

• 20 3 
SEAT RINO CAES ASTM - A479 M-185071 TYPE 410 

TRIM GASKET ASB-SST. COM'L. i.- I /4"\.I). ~ \-1\/~ \.O., l1':>ffl'w(. 
I 185383 . 

21 1 ACCESSORY KIT: {l) BAILEY AP5 POSITIONER \.:18~7'2.lt,/\\<.O 
E:· \'3C:.32 8 

22 1 19G328 5 ACCESSORY KIT S'c.£. NO~-\C 
CR't.S Cot--\''- M-\S5C:.1& ,-n=•t- 30~ 

23 1 19%18 5 
24 2. <o434 I 3 

CUS10MER m.Mt.PI..AiE 
'D~\\'t. SCR'\..W :::'iE..t...\... COM'\.. Clli\t>. ?\.,,t,..,t:..'D 

25 \ 1s,i..ss 3 11..C.C.~~'=>O~~ \<.\,, ll) MOOR£. 'oOO':>i~~ ~'i..\.""-"'< M-IS9~58 

Z.G 
'· 

- t,,,.C.C,~:>':>OR, \\IT, (\ ~ CQNO'f\..O'N 

NOTES 

I. FOR MAX. 0.,30'SET VAL'VE TRAVEL AT l" 1.13 INCHES 

Z. REQUIRED AIR TO OPERATE BO PSJ. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 
100 PSIG TO PREVENT COMPONENT DAMAGE. 

•4, ASSE_MBLE VALVE PER CV PROC. 1.2.276. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK !•I 
ON THE "LIST OF .MATERIALS". A DIAPHRAGM ICV PART NO. 185987 

I IS ALSO RECOMMENDED. 

6. ALL DIMENSIONS ARE IN INCHES AND ARE REFERENCE UNLESS 
OTHERWISE SPECIEIEO. 

7. DESIGN PRESSURE AND TEMPERATURE IS 160 P.5.1, AT I3S•F. 

8. FLOW IS UNDER THE SEAT. TRIM TYPE IS FULL SIZE, MODIFIED 
PARASOL IC, P051i10Nt~ CAMMED 'tO~ MO'u\~\\::..'Q t_:;J\)A--,\.. 
Pt.RCE..N, i,...,e;,e, \JP...1..""€.. c.-...p.._-.:i.,~c.,'.:..~\':>l'\C.. . 

ti-.\9..S't..T l: 1891;,21\t-\ID 

SPEC. SHT. NO.: 
APPLICATION: CONDENSATE 
CONTROL TO DESUPERHEATER DS-901. 

9. VA\.VE MO'< MA..i'L.: SiEE\.., AS"TM·.t•;z.11, GR. wee, TAG NO'S: TV-1002 
REDUCER MA.1"\..,: SiHL, J:,..'::iiM·/1,:Z:~A, C:aR. 'NP\\ VALVE WEIGHT: IOS LB&. 

G 

F 

e--

D 

C 

10. ACCE'!.5CR'< \<.Ii (liEM .. U) C.ONS\C3iS a 
01= (I) C:✓. TYPE LVD1' 'POS\i\ON 1'Rll..N'5-r--an~~~:;";;:----,-.

1
1--______________ j 

MITTtR ~ (l.) MICRC TYPE. 1ClC..-4-Z.. I 
I..\Mli '5W\1'C~E.S. 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO. C-21700 
SOLAR ONE 
P. 0. NO.: 5002C21700 

CHK. NO. DATE REVISIONS 

s 

BY CKK 

4 

dii -. COPES - VULCAN, INC. 
~- .,.. :.·~, al ,,W .. ,,_,, ,~~s~1,u11: }lldd:· 11 

,_ .~ UJtl Cl1'1 {~lflE CO J. /#A U $ A l:J;{ 

TERI TY.11 ,. 
SCAl[ NONE DWG. NO.E - 1958 44 EV.2 

3 2 
4.1.56-123 



r 
R [ R PROCESSING 

~ ~-Ro L VAL VE SPECIFICATIONS r 
1., __ mad. hard 1#2 or 2½) pencil with firm pressure 
or blue-black or black ink. Do not use ball point pen. 
1 ndicates Information Required to Procen Order. ~~ 

' ' 
( 

"NAME -=--"'----..----,.-..---=::--
C. V .I. JOB NO . ..Q~2=1~..L!::~'L....,'----, 

s )MER__...S .... r ... e:; .... l\,.l.=N=s--_....~ .... o ... '2 ........ e(.. ___ ULTIMATE usEPJ)gor. -Cf 6AJ6-¼--C 
I 1 ITEM NO. /5 "QUANTITY 
12 ·TYPE v- r,oo DRAWING 
~- *INLET PIPE 2.' t.'' SCHED. 0 • OUTLET PIPE 2." SCHED. 

4. TAGGING \/- I 002. 
i 5 APPLICATION CotJbENSATe CON~«- -ro P e-,e.,lre. [)S• 
PE <\TING CONDITIONS 
~- • Fluid - Water f.iil Steam O Gas O Oil O Other 0 

Units 
7 •Max. Flow Condition 
8. *Normal Flow Condition 
9. *Minimum Flow Condition 
O *Shutoff Condition 
I 'E BODY "1. ·size 1/i' *ANSI Class 3 00 ~ Standard D Special 

*Material • wcs owes 0 CS O CFS O CFSM [;ii Other (See Notes) 
OA105 D F304 • f316 
[;ii Globe D Angle 0 3-Way 

•Ends 0 Flanged B16.5 ~ Butt Weld. B16.25 Fig. 
0 Socket Weld B 16. 11 D Other - See Notes: 

L .'E BONNET 
*Type wi Standard D Cooling Extension D Leakoff or water seal D Backseat 
Packin Graph Asb. 0 Teflon Asb. 0 Other 

D Malcomized 
*Material ~ Hardened 410 S.S. 0 Hardened 420 S.S. 0 Special 
*Type ~ Single O Double D Tandem D Balanced 

D Cylinder D Hush® 0 Flash® 0 Other 
Characteristic D Mod. Parabolic D Quick Open D Special 

D Cascade [;ii Mod. Equal % 3 
Cv Factor Required by Specs. ,3 

I 'E ACTUATOR 
*Type !;ii Diaphragm D Piston D Electric 
*Model V-<.ooo -

wi Spring Opening O Spring Closing 
O See Notes 

Controller *Mfr. 
•Type D Press. D Temp. 
0 Other (Specify) 
•eontrol Form: 0 Prop O Prop.+ Reset 

Prop. + External Reset 
"Scale Range 
•output Range 
D 3-15 Psi O Other (Specify) 
'"Capillary Length 
• Air Set D Yes D No Gauges D Yes ONo 

NOTES: 

~ SSORIES 

~~ -•~H~a~n~d~w~h~ee~'-----=~~==---•=-~S~id~e~M~o~u~n~t __ -=D::.....:..;N~o~ne::.......i~,.u..-=~~;i.l.!=.....::,._~~:.l.!.!==-!.!~~~!!!,,o....1..il-• Airlock wi No 

"Solenoid Valve Mfr. 
*Booster Relay Mfr. 

. _9. f'os1TIOt-J TeA"3SM,,T&-L c-v 
:~ rt0NER 
fl *Mfr. °?A 
l,32. • Accessories 
'!l: *Input Rane 

• Action 
35. • Air Set ~ Yes O No 
ECIAL REQUIREMENTS 

S •x-ra ASME D 
13. . "Special Tests (NOT) 

8. *Special Engr. 

~

,..,, *"N" Stamp 
' *Noise Limit 

rm No. 705176 R-2 
Y, 1/17/77 

*Gau es 

0 Other · (Specify) 
D See Notes: 
D See Notes: 
0 Yes 

0ty. Z.. 
0ty. 
Qty. I 
0t . I 

Ot . 

D 2 D 3 
Feet 

Valve Serial No.: 

2.-,c.-ao 
4.1.55-124 
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21 16 

1-112" SCH. 80 
SOCKET WELD ENDS 
PtR ANS I B16.11 
su: 'i)£_-.;; P,..,\\. -~ 
eicrn•\ ~~t>~ P...\.\\<..£. 

8 

STUFFING BOX 
DETAIL 

AIRSET SOLENOID VALVE 

NO. DATE REVISIONS 
I •·ZZ-81 CO""l"Ll:.il:.t) e/w,. .... ooE.o 

lil:.M,.2$ 

C 3•7"" At>l>El> VA\.VE WE\C.. I-IT 

11 10 

DIAPHRAGM 

PIPING SCHEMATIC 

BY CHK hO. DATE REVISIONS BY CHK. NO. DATE 

\. • 8 

·-
7 

TRIM DETAIL 
SEE NOTE - 8 

REVISIONS 

1 

,- .. - .. 

BY 

•• 

~· -· ---
6 4 3 2 

LIST OF MATER1IALS 

ITEM NO. PART NO • PART DESCRIPTION \AAT'L MAT'L SPECS. OWG. NO. REMARKS 

NO. REQ'O CODE 

\ I 189960-3 4 ACTUATOR ASSEMBLY L • 189960 

2 z 184683 3 PACKING STUD STEEL ASTM - Al93 5-184683 GR.B7 

3 z 186209 3 PACKING NUT STEEL ASTM - Al94 GR.ZH 

4 184681-R 3 PACKING FLANGE STEEL ASTM - A216 M-184681 GR. WCB 

5 184409-R 3 BONNET STEEL ASn.t - A216 L-187244 GR. WCB 

6 184682-H 3 PACKING FOLLOWER CR[S ASHA - A582 M-184682 TYPE 416, COND. H 

7 V· 5903 3 SNAP RING STijEL COM'L. 

8 I 184680 3 ACTUATOR CLAMP ou.', IRON ASTM•- A536 M-184680 GR.65-45-IZ 

9 8 185370 3 BODY STUD STl;'.EL ASTM - Al93 M-185368 GR.B7 

10 8 17 0581 3 BODY NUT STEEL ASTM - A194 M-170423 GR.2H 

II 185650-R 3 VALVE BODY STEEL ASTM - A216 L-185650 GR. WCB 

• IZ 172417 3 PACKING SET GRAPH-ASB COM'L. 

13 185112-H 3 GUIDE BUSHING CR~S ASTM - A 582 S-185112 TY PE 416, COND. H 

• 14 185377 3 BODY GASKET ASB·SST. COM'L. 3-1/8"0. D. x2-3/8" I. D. x.125 THK. 

• 15 186973 3 STEM CRts ASTM - A276 M-183561 TYPE 316, GR.B 

• 16 188238 3 ROLL PIN CRES ASTM - A276 TYPE 420 

• 17 184966-G 3 PLUG CRJS ASTM - A479 M-184966 TYPE 410 

• 18 I 184695-XG 3 CAGE CRES ASTM • A296 M-184695 GR. CA6NM 

• 19 I 185071-G 3 SEAT RING CRES ASTM • A479 M-185071 TYPE 410 

• 20 1 185383 3 TRIM GASKET AS~·SST, COM'L, 2-1/4"0. D. xl-11/16" I. D. x. l75TH 

21 l ACCESSORY KIT: lll ASCO HB8302A81F SOLENOID M-l'e,q7O'l. MV.O 

22 l l'=!)(i:j:,q<o 5 ACCESSORY KIT: (2 l MICRO I CX-42 SW I TC HES E.-\C\(o:Pl'b 

2.3 I 195(ol8 5 10ENTlf'IC.l'l.ilON Pl~iE. CR.ts C°""'\.. M-195G.18 T,-~E. 3,Q~ 

24 2 '°4341 3 DRl'llt. 5CRL\N ~iHtE.\.. C.O~\. C.11-0. ~\.~·n.C 

?.'El I AC.c.E;~'!IOQ'( "'-1~ : (I) C.0'-10~\..0W AIRS~"T' L:le.C,<o"?.4 M\',,O. 

NOTES 

I. FOR MAX. Cy 30 SET VALVE TRAVEL AT l a.13 INCHES 

Z. REQUIRED AIR TO OPERATE 80 PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 
100 PSIG TO PREVENT COMPONENT DAMAGE. 

4. ASSEMBLE VALVE PER CV PROC. 1.2.276. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l • I 
ON THE "LIST OF MATERIALS". A DIAPHRAGM I CV PART N0.18598l 

I IS ALSO RECOMMENDED. ' 

6. ALL DIMENSIONS ARE IN INCHES ANO ARE REFERENCE UNLESS 
OTHERWISE SPECIFIED. 

7. DESIGN PRESSURE ANO TEMPERATURE rs 90 P.S.I. AT 460•f'. 

8. FLOW ISUNDERTHE SEAT. TRIM TYPE IS FULL SIZE WITH 

MODIFIED PARABOLIC CHARACTERISTICS. • 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO. C-21700 
SOLAR ONE 
P. 0. NO.: 5002C21700 

CHK. NO. DATE REVISIONS 

I 

BY CHK. 

4 3 

SPEC. SHT. NO.: 
APPLICATION: AUX STEAM 
TO BLANKET TS. 

TAG NO'S: AOV-1009 
VALVE WEIGHT:~ 1..BS. 

i 
4.1.55-125 
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C A PROCESSING 

ri•TROL VALVE SPECIFICATIONS 

l mad. hard 1+2 or 2¼) pencil with firm pr-,,a 
or blue-black or t.lack Ink. Do not UH ball point pan. 
lndicatff information Required to Procaa Order. 

C.V.1. JOB NO. 8Qb4- \b895 

:>MER SreA&Ns·- ~mp ULTIMATE USER_6 .... 1 ~E;=tr~•---"O....,r'--__ E.=N.........,e~~ ..... <a-......Y_ 

1. ITEM NO. 
2 *TYPE C 'IJ- GoOO 
3 *INLET PIPE I 2-" 
4. TAGGING 
5 APPLICATION 
E ATING CONDITIONS 
6. *Fluid - Water 0 

Units 
7 *Max. Flow Condition 
8. *Normal Flow Condition 
9. *Minimum Flow Condition 
C *Shutoff Condition 
I fE BODY 

I " 'l. * ANSI Class 
*Material tii WCB O WC6 0 CS 

OA105 
*Style l:;jjf Gtobe 

"Ends 0 Flanged B16.5 

0 Standard 0 Special 

0 CFS O CFSM O Other(See Notes) 

0 F304 0 F316 
O Angle D 3-Way: 

0 Butt Weld B16!25 Fig. 

l;iiil Socket Weld B16.11 O Other - See Notes: 

1 'E BONNET 

Packing [..iii Graph Asb. 0 Teflon Asb. 
O Malcomized 

"Material [..iii Hardened 410 S.S. 0 Hardened 420 S.S. 0 Special 

tii Single D Double O Tandem O Balanced 
D Cylinder D Hush• 0 Flash O Other 

Characteristic Ci Mod. Parabolic O Quick Open D Special: 
0 Cascade 0 Mod. Equal % 

Cv Factor Required by Specs. 

D Lever 0 Piston 0 Electric 

Ciii Spring Closing 
O See Notes 

I.ii Top Mount 
*Airlock 0 Yes 
"Limit Switches Mfr. 

' *Solenoid Valve Mfr. 
"Booster Relay Mfr. 

0. "E/P Transducer Mfr. T e 

0 Reverse 
*Gau es Iii Yes O No 

D Other• (Specify) 

0 See Notes: 
D See Notes: 
D Yes t;i No 

~ Yes D No 

· 0 None 

Oty. 
. Oty. 
. Oty. 

rm "'o. 705176 R-2 
.11nn1 .. ----. 4.1.55-126 

Trim Size: 
Max. Cv of Trim: 
Valve Serial No.: 

1 

• 

• 

• 
-- ~- ;_/ 
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l CLEARANCE' REQUIRED FOR 'IO D;A. 7 ___ ...._
3

¾ TRIM REMOVAL 

I ·~· f 
,1 

z 

@--;~ 
1/4" N. P. T. CUST. 
AIR SUPPLY CONN • .,__--+--4"-.. 
i AIRSET 

2" SCH. 80 
SOCKET WE.LD E.NDS 
PER ANS I B lb.I I 
BOTH E.IIIDS ALIKE. 

7 I' ·:t 

.... . . 

ITEM 
NO. 

1· 
2· 
a .. 
5 
6 

.7 
8 
9 
10 
II 

• 12 
13 

• 14 
• 15 
• 16 
• 17 
• 18 
f 19 

• 20 
• 21 

22 
• 23 
• 24 

25 
:zc.. 

NOTES 

NO. 
REQ'O 

2 
2 
I 

I 
8 
8 
I 

·, 
I 
I 
I 
2 
1 
1 
I 
\ 
I 

sl, 

' 
. PART NO. 

189960-5 

184683 
186209 
184681-R 
184222-S 
184682-H 
V-5903 
184680 
185370 
170581 
185'°53·5 
172417 
185112-H 

185378 
186974 
188238 
IC,<.:,95<'o 
l<:)~94~ 

185384 

196441 

195618 
64341" 

L 

PART 
COOE 

4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3. 
3 
3 
s 
s 

3 

5 

s 
3 

4 3 

LIST OF MATERIALS 
DESCRIPTION 

ACTUATOR ASSEMBLY 

2 

MAT'- SPECS. OWG. NO. REMARKS 

L-189960 

PACKING STUD STEEL ASlM - Al93 S-184683 GR.B7 

PACKING KUT STEEL ASTM - Al94 

PACKING FLANGE STEEL ASTM - A2.IC. 

BONNET STEt:L ASTM - A21"7 

PACKING FOLLOWER CRES ASTM - A58? 

SNAP RING STEEL COM1... 

ACTUATOR CLAMP OU. IRON ASTM - A536 

BODY STUD STEEL ASTM - Al93 

BODY NUT STEEL ASTM - Al94 

VALVE BODY STEE.L A~TM· A?.\l 

M-184681 
L-187240 
M-184682 

M-184680 
M-185368 

M-170423 
L-18':.r..s~ 

GR.ZH 

GR.WC.B 
C:,~. WC.G, 
"t"< Pt: 4\G,, C.ONO. '°' 
GR.65-45-12 
GR.B7 
GR.2H 
GR-WC~ 

0 

PACKING SET G~~-A..SB COM1... F 

GUIDE BUSHING .CRES ASTM -·A582 S-185112 'T'fPE ~\G.,C.~O. 'r\ 

BODY GASKET A$B-SST. · COM1... 3-3/4 0. D. x 3-1116 I. D. x .125 THK • 

STEM CRES ASTM - A276 M-183561 TYPE 316, GR.B 

ROLL PIN CRES ASTM - A276 TYPE 420 

PLUG CRES ASTM - A2.7'- M- l~',95Co "'TYP"i:.-42C 

CAGE CRES ASTM - AZ.,r.~ M-J~c;,;94-z. ,YP~-4.'Z.O 
SEAT RING CRES ASTM - AZlG. M-185191 MKD. 1-CPE. 4Z.O 

TRIM GASKET ASB-SST. COM'L. 2-15/16 0. D. x 2-7/16 I. D. x .175 THK.-

ACCESSORY KIT: Ill BAILEY AP5 POS ITIONER. L-189728 MKD. _ 

ACCESSORY KIT: Ill C-V POSITION TRANSMITTER L-196440 TYPE LVDT 

BALANCING CYLINDER C.Rf.'::, · 11..S,"°'-~rn,. M-185516 MKl»"\~'i., 420 
ACCESSORY KIT Ill CONOFLQW A IRSET 
IOE.l,fl\i'IC.A.."HO~ P\.A."U.• CRES 

/ ~Nt. $C.R~W. . COM'L 
COM'L 
COM'L 

M-195618 'T'f~ 304 
C~O- ?LA.1'1::.0 

E 

D 

- I. FOR MAX.-~2.9 SET VALVE TRAVEL AT I a.13 INCHES 

~ I 

r 
I 

I 

DIAPH. 

AIRSET AIR 
SUPPLY~--l::::l---l 

PIPING SCHEMATIC 

STUFFING BOX 
DETAIL 

TR IM DETAIL 
SEE NOTE - 8 

l«l. DAT£ REVISIONS BY CKII. NO. DATE REVISIONS BY CHII. NO. DATE REVISIONS BY CHK. NO. 
W 3 3-2.G"o DEL~TE.0 NIPPLE~ AODl:D ~ 1:1 /./,,, 

-81 W~luM T l F'AC E TO "•P· r::P· 

FACE. W45 12 3/-.. 

--~-I 11 10 • 7 • 

2. REQUIRED AIR TO OPERATE &0 · PSI. 

3. AIR PRESSURE IN.THE DIAPHRAGM CHAMBER MUST NOT EXCEED 
100 PSIG TO PREVENT COM~ONENT DAMAGE. •-

4. ASSEMBLE VALV.E PER CV PROC. 1.2,276. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK t•I 
ON THE "LIST OF MATERIALS•. A DIAPHRAGM ICY PART.NO. 18S9'c!l"T 

I IS ALSO RECOMMENDED, 

6; ALL OIMEtlSJONS ARE IN INCHES AND ARE REFERENCE UNLESS 
OTHERWISE SPECIFIED. 

7. _DESIGN PRESSURE ANO TEMPERATURE JS 2.00 P.S.I. AT 400•r._ 

8. FLOW ISUN)(.IUHE SEAT. TRIM TYPE IS SWGLt. SU."t ~St-..L"-~Cm 
GROOVE TIP 5\?.E 'c.'. 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO., C-21700, 

ACCESSORf£S 
DIRECT ACTING ACTUATOR 

SPEC. SHT. NO.: • 
APPLICATT0N: iS':l FLASH TANK 
DRAIN TO C0NDENS0R. 

TAG NO'S : L V 14:::) • 2. 
VALVE WEIGHT: 132 LBS. 

rs1c -, COPES-VULCAN, INC. 
-......... ~ r,.,, ,1 ,,. 1f11,!1 {t,.•JOl:#1" 1,.u,,n 

~ • ....__~- I.Ml Clrl' (llflE CO}. ~A U 5 A 2lf;{ 

SOLAR ONE .. 
P.O. NO., 5002C21700 

REVERSE ACTll'I j ACTUATOR 

DIRECT ACTING PO 1.TIONER 
~R,_E_v""E"'"R'-S---E ... A-C""'T"-1Na..G---::P;.;:O:.,S1"-T'-'1o"""Nc.:..E=-A:.:.-i- SER I ES CV - 6 00 VALVE ASSEMBLY 
r.H~Aa..,N...::;0,-.W,acH~Ec::E-=-L..;..;..."'-''-"-''-'-'-"~~---- WI TH MOO CV - 600 - -< R ACTUATOR 

AIR LOCK VALVE 2" CLASS 150 
LIMIT SWITCH . 

1..UBRICATOR 

AT[ RE VISIONS 8Y Cltll. 

A • 

-• • 3 

4.1.5.5~ 127, 

C 

.. 
8 

'• 



L-R PROCESSING 

~-ROL VALVE SPECIFICATIONS 

us• med. hard (#2 or 2%1 pencil with firm pr-..re 
or blue-black or black Ink. Do not UH ball point pen. 
Indicates information Required to Proc- Ordar. ,9 

SHEET _J_ of~--

*NAMERS •oATE '8 ·=~ -;~ 
C.V.1.JOB NOlL - 16&9; 

uL TIMATe usER_, ... D"""e .... e .... r...:..__.a<J.F_ .... E-t .... .,1_e:u2....._c1 ... Y- STATION So'-M t 
T CAL, 

1 ITEM NO. • QUANTITY 

2 ·TYPE C. \/ - t.,.o~o~ ___ ....:D:..,:.R.:.:..A~W;..:.:IN:..:,Gr-'"· -----,-,---:::c-:-:-::'-::-:-'.:-==-----=:-=-+-:::::-~~i;::--=~...c=e-_--=::.....:..=~,,,,c...--
3. *INLET PIPE SCHED. 0 • OUTLET PIPE 
4. TAGGING LV 
5 APPLICATION T5~ 
E ATING CONDITIONS 
6. *Fluid - Water ti 

Units 
7 *Max. Flow Condition 
8. • Normal Flow Condition 
9. *Minimum Flow Condition 
O *Shutoff Condition 
L.'E BODY 

*Size 
*Material 

*Ends 

2" • ANSI Class 5 
• wcs [;jjl wee • cs 

OA105 
[;jjlGlobe 
0 Flanged B16.5 

0 Standard , 0 Special 

C CFS O CF8M 0 o,her(See Notes) 
0 F304 
0 Angle 

0 Butt Weld 1916.25 Fig. 
[;jjl Socket Weld 816.11 O Other - See Notes: 

L.'E BONNET 
•Type Standard O Cooling Extension O Leakoff or water seal O Backseat 

Packing Ljji Graph Asb. 0 Teflon Asb. 0 Other 

•Material 0 Hardened 410 S.S. 
•Type IA Single D Double 

D Cylinder D Hush• 
Characteristic D Mod. Parabolic 

D Cascade 
Cv Factor Required by Specs. , I le:, 

•Handwheel 
• Airlock 

- *Limit Switches Mfr. 
•solenoid Valve Mfr. 

Top Mount 
0 Yes 

•sooster Relay Mfr. -
Pos I T, otJ Tf.AN':.iM 1T-re.<. 

r!ONER 
*Mfr. 

•input Ran e O 3-15 
' • Action wl Direct 

• Air Set [;jjl Yes O No 
E""IAL REQUIREMENTS 

O Malcomized 
wl Hardened 420 S.S. 0 Special 

O Tandem •- Balanced 
0 Flash• 0 Other 

0 Quick Open ~ Spe<:ial Ii 
0 Mod. Equal % 

D Piston 0 Elec1ric 

wl Spring Closing 
O See Notes 

0 Side Mount 
;;ii No 

0 Reverse 
I;;f Yes O No 

0 None 

Oty. 
Oty. 

Ot . 

•x-ray ASME D O Other• (Specify) 
, . *Special Tests (NOT) 0 See Notes: 

*Special En r. 0 See Notes: 
• "N" Stamp O Yes !:iii No 

li,rm No. 70517& R-2 ~v. \ - C.t4AJJC,,E- , '( Sl'Z& HOM .1'' . MT L fflcM WC, 
fev. 1111111 R.6'1, t.-Cw~e:,(r i'~1M -W,t.~ •7 C.AICAb&- L.K..~ 

. - . 

Trim Size: u/l.oO-J(s Ttf' 
Max. Cv of Trim: Z, t; 
Valve Serial No.: 

• 

• 
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•.010 
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10 

DETAIL 'A' 

DIAPH. 

AIRSET 

!J + l 
16 -ii ,· 

PIPING SCHEMATIC 

9 8 

CLEARANCE REQUIRED FOR 

---~[TRIM REMOVAL 

3 

--• -L-•----

i 
i 
I 

····--·--· -----
· + 

@-.............,-,9 ¾-----,t -l 
1/4" N. P. T. CUST. 
AIR SUPPLY CONN. 
tt AIRSET 

STUFFING BOX 
DETAIL 

I 
iRIN, OEi#I..IL 
SEE NOTE-8 

ITEM 
NO • 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 

• 12 
13 

• 14 
• 15 
• 16 

• 17 
• "18 
• 19 
• 20 

21. 
22 
n 

• Z4 
t5 
'ZG. 
27 . 

NOTES 

5 

NO. PART NO. PART 
REQ~ CODE 

I 189962-3 4 

2 184683 3 

2 186209 3 
I 184681-R 3 
I 184409-R 3 
I 184682-H 3 

I 5903 3 
I 184680 3 
8 185370 3 
8 170581 3 

172417 3 
185112-H 3 
185377 3 
186974 .3 
188238 .. 3 

I 
I 185382 3 
l 
l 196441 5 
I 
I 185383 3 
I 195618 -5 
?. 64341 '3 
I 

2 

. ..-r,,. ~ • ~ ... - I 3 

1
usT OF MATERIALS 

DESCRIPTION MAT'L MAT'L SPECS. 

ACTUATOR ASSEMBLY 
PACKING STUD STEEL ASTM • Al93 

PACKING NUT STEEL ASTM - Al94 

PACKING FLANGE STEEL ASTM • AZ. I~ 

BONNET ':,TE\:.L ASTM • AZ\~ 

PACKING FOLLOWER CRES ASTM • A58?. 

SNAP RING STEEL COM1.. 

ACTUATOR CLAMP DU. IRON ASTM • A536 

BODY STUD STEEL ASTM • Al93 

BODY NUT STJ::EL ASTM • Al94 

VALVE BODY ~S':,''(. SEE NOTE-~ 

PACKING SET C:.R~PH·P..SS COM'L. 

GUU)E BUSHING CRl,:S ASTM • A582. 

BODY GASKET ASB·SST. COM'L. 

STEM CRES ASTM • A276 

ROLL PIN ~RES . ASTM • A276 

PLUG CRES ASTM • A21Go 

CAGE CRES ASTM. - AZ'lli> 

SEAT RING CRES ASTM • AZ.,!o 

TRIM GASKET ASB·SST. COM'L. 
ACCESSORY KIT: Ill BAHEY APS POSITIONER, 
ACCESSORY KIT: Ill C·V POSITION TRANSMITTER 
SElo,.T ':)P~C.E~ C:~~~ D.':)iW\-~Z.1<o 
T ~IM ~1>.<:,I(.\:. i 11.':IB ·S~T CON\'\.., 

ID~NiFIC1'.i\ON ?L"it CRU COM'l 
t>R\Vl SCReW S1E.E.L C.OM'L 
A·ccESSORY KIT: Ill CO"IOFLOW AIRSET 

I. F'OR MAX. Cy'-~ SET VALVE,TRAVEL AT 1• 1.13 INCHES 

2. REQUIRED AIR TO OPERATE 80 PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEED 
IOO"PSIG TO PREVENT COMPONENT DAMAGE. 

4. ASSEMBLE VALVE PER CV PROC. 1.2.276, 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l• J 
ON THE "LIST OF MATERIALS". A DIAPHRAGM rev PART NO. \85986 

I IS ALSO RECOMMENDED. 

6. ALL DIMENSIONS ARE IN INCHES AND ARE REFERENCE UNLESS 
OTHERWISE SPECIF1£D. 

7. DESIGN PRESSURE AND TEMPERATURE IS 666 P.S,I. AT 486•F. 

DWG. NO. 

L-189962 
S-184683 

M-184681 
L-187244 
M-184682 

M-184680 

REMARKS 

GR.B7 
GR.2H 
loP.. WC.~ 
c.R.wco 
"TYPE-~ \'=,,tC~~- H 

GR.65-45·I2 
· GR.B7 

GR.2H 
SK-R-16895-L 

S-185112 

M-183561 TYPE 316, GR.B 
TYPE 420 

M· 1qz.z.t0l1KD T"(PE <'\?O 

NI· 19<o957 T'fPE 4c.O 
M-192138 MKD. iYP'£ 42.0 

L-189728 MKD. 
L-196440 TYPE LVDT 

M-192204 MKD-. "P(~E-A?O 

M-195618 
, 

L-189624 MKD. 

8. FLOW IS~ lliE SEAT. TRIM TYPE IS •1 \.,1N61\..W"'Ct0 c11.s::.11..ot. SPEC. SHT. NO.: 

9. VALVE 8001 N\tlo.1''\..: S'l"EEl ,P.':>Ttl,'1-"-illo, ~11..wc.a 
?..EOIJC:.i~ t,111),.1''\..: <:>1'~~\,. 1 tl.~1M·A.2."31\ , (,R. W?B 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO. C· 21700 
SOLAR ONE 
P. 0. NO: 500ZC21700 

ACCESSORIES 
DIRECT ACTING .:.CTUATOR 
REI/ERSE ACTl'-G ACTUATOR 
DIRECT ACTING oo IT IONER 
REI/ERSE ACT1w; POSITIONER i 

HANDWHEEL 
AIR LOCK VALVE 
LIMIT SWITCH 
LUBRICATOR 
SOLENOID VALVE 

APPLICATION: RS FLASH TANK 
DRAIN TO NO. 2 HTR. 

TAG NO'S: LV-74A 
VALVE WEIGHT: 118 L8~. 

iJirj ~' COPES· VULCAN, INC. 
· . ..:, ~ UKt c;;! ~~~~l .. ;~'/:;~ :~,~--:s··,, ~~:: 

SERIES CV-600 VALVE ASSEMBLY 
WITH MOD CV ·600·6R ACTLJAT0R 

I - I /2 "- C L ASS 6 0 0 

NO. DATE REVISIONS BY CHK. NO. DATE REVISIONS BY CHK. NO. DATE REVISIONS BY CHI\. NO. DATE REVISIONS BY CHK. 

1~;°- COMPl..~iE.D o/M 

7 
~liaol :,ti\,\-\& WA'S ?l:.'ll. l"\• \8• '-'1 

- M< 

"T.S "bJW 3 3-~- AObf.O 1/0,L\/E. we.,c.w-r 
D-lw 81 

I( 6. 

11 10 • 8 1 • & .... 3 2 
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,, ·~.;;.rlLI?:' ·'''.!"!;lC' . .,.•;.;;t~.,:a·~,--
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DcR PROCESSING 

N ;{OL VALVE SPECIFICATIONS 

Use mad. hard (#2 or 2¼) pencil with firm pressure 
or blue-black or black ink. Do not uH ball point pen. 
· r ... ,cates Information Required to Proceu Order. ~@ 

SHEET _j_ of _L 
*DATE \0- (b -80 
"NAME uz~ 
C.V.1. JOB NO. BD&4 - ("2895 

_S"'[.(:'.,_=A.,..C,~N ..... S._-~~-oc.>;""-?-e~t.....__ ULTIMATE USER __ ])~·lol..eL...n.L.!..~R""-'-f---::f:.t.Nf...-.D,,l-C:i ..... Y1-· -

1 ITEM NO. • QUANTITY 

2 ·TYPE C\/ ---'2.~00~~--=D~R:..:A~W.:..:.IN;.;G;.· ------,.,----------+-,,,;,.!-.!:.,;;...~,.....=::~=---=::.....:.;:..:.=~,,c_--
3. *INLET PIPE 2. '' SCH ED. O • OUTLET PIPE 
4 TAGGING V-

t2 APPLICATION 
PE .. ATING CONDITIONS 
6. "Fluid - Water~ 

Units 
7 *Max. Flow Condition 
8. *Normal Flow Condition 
9 *Minimum Flow Condition 

*Shutoff Condition 
LvE BODY 

~- *Size 
ti 2 *Material 

I II Z. • ANSI Class 
~ WCB O WC6 

OA105 

00 IA Standard 
0 CS O CF8 0 CF8M 

0 F304 

D Special 
O Other(See Notes) 
0 F316 

*Style ~ Globe 0 Angle • 3-Wav 
*Ends 0 Flanged B16.5 0 Butt Weld B16.25 Fig. 

I.ii Socket Weld B16.11 O Other - See Notes: 
LvE BONNET 

*Type I.i Standard O Cooling Extension O Leakoff or water seal O Backseat 
Packing [;iii Graph Asb. 0 Teflon Asb. O' Other 

*Material 0 Hardened 410 S.S. 
*Type c;jjl Single O Double 

0 Cylinder O Hush® 
Characteristic 0 Mod. Parabolic 

!;;ii Cascade 
Cv Factor Required by Specs. 

L.E ACTUATOR 
*Type ~ Diaphragm O Lever 
*Model CV- <cCO -t-
• Action O Spring Opening 

< SSORIES 
"Handwheel [;ii Top Mount 
*Airlock 

• "Limit Switches Mfr. 
*Solenoid Valve Mfr. 
"Booster Relay Mfr. 

.:; _Po-:-,no"-3 TeA,-.lSMI,. 
'. ! rlONER 

"Mfr. 

0 Yes 

"Input Rane O 3-15 

c-v 

- • Action [;iii Direct 
"Air Set C. Yes O No 

O Malcomized 
I.ii Hardened 420 S.S. O Special 

O Tandem O Balanced 
0 Flash® 0 Other 

O Quick Open O Special 
0 Mod. Equal % 

O Piston 0 Electric, 

Type 
Type 

[;iii Spring Closing 
• See Notes 

0 Side Mount 
~ No 

.Iii Others - (Specify) 
0 Reverse 

Yes O No 

0 None 

Otv. 
Otv. 
Otv . 

c·IAL REQUIREMENTS 
"X-ra ASME 0 0 Other - (Specify) 
"Special Tests (NOT) 
"Special En r. 
""N" Stamp 
*Noise Limit 

rm No. 705178 R-2 
.... 1/17/77 

0 See Notes: 
0 See Notes: 
0 Yes [;iii No Class O 1 
wl Yes OBA t 

4.1.55-130 

Actuator rin : 
Precompression (No Valve Pressure) Psi: 
Air to Full Travel (No Valve Pressure) Psi: 
Trim Size: #' l 
Max. Cv of Trim: 
Valve Serial No.: 

• 

• 

• 



• 

II 10 9 8 

~ CLEARANCE REQUIRED FOR 
' TRIM REMOVAL 

l'"t~--~-~-,-;i 

DIAPH. 

AIRSET •AIR 
SUPPLV,!---lc::J.-~ 

PIPING SCHEMATIC 

61 
2 

2" SCH. 80 
· SOCKET WELD ENOS 

PER ANS I B 16.11 
BOTH F.NOS. .\LIKE. . 

STUFFING BOX 
DETAIL 

7 

,~\M OCi.:0..\1... 
Stt N.Oi£:. - e 

8 

ITEM 
NO. 

! 
2 
J 
4 

5 
6 
7 
8 
9 
10 
II 

• 12 

NO. 
REQ'O 

2 
2 

I 
10 
IO 

5 

PART NO. PART 
CODE 

,·~·~- -~---··-------· ~ ---· -- ~ 

• 3 

LIST OF MATERIALS 

DESCRIPTION 

ACTUATOR ASSEMBLY 

PACKING STUD 
PACKING NUT 
PACKING f'LANGE 

BONNET 
PACKING f'OLLOWER 

SNAP RING 

t.AAT'L 

STEEL 
STEEL 

STE£L 

STEt.L 
CRES 
STE£L 

2 

MAT'L SPECS. DWG. NO. 

L • 189962 

ASTM ·· Al93 S-184683 

ASTM • Al94 
ASTM - A21~ M-184681 

ASTM • Acl7 . l · 187240 

ASTM - A58'2. M-184682 

COM'L. 

ACTUATOR CLAMP OU. IRON ASTM - A536 M-184680 
M-185368 

M-170423 

l. · 18~'-SEI 

BODY STUD STEEL ASTM • Al93 

BODY NUT STEEL ASTM - A.194 

VALVE BODY STE.EL A~Tt'I - A?.17 
PACKING SET :-ORl>I.W\-\·A.':,~ COM'L. 

REMARKS 

GR.87 
GR.ZH 

~R- WC.'e 
GR. wc.e,, 

,, , 

i'<?t:. -\\'.o,CDNO. ~ 

· GR.65-45-IZ 

GR.87 

GR.ZH 
.· WCto .. 

IJ 

189962-3 

184683 
186209 
184681-R 

184223-S 

184682-H 
V-5903 

184680 
185370 

170581 
1as~'5&-s 

172417 
185112-H 

185378 
186975 

188238 

4 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

GUIDE BUSHING CRES ASTM - A58'2. S-185112 T'(P(, 4\Co, co~o. H 
BODY GASKET ASB·:SST. COM'L. 3-314 0. 0. x 3-1116 I. D. X. 125 THK • • 1• 

• 15 
• 16 
• 17 
• 18 

• 19 
• 20 
• 21 

22 
2~ 
24 
25 
26 

NOTES 

I 
I 
l 
l 
I 
I 
z. 
l 

185384 

196.\.:\1 
18%~-R 
195618 
64341 

3 

5 
3 
5 
.3 

STEM CRES ASTM • A276 M•l83561 TYPE 316, GR.B 

ROLL PIN CRES ASTM - A276 TYPE 420 

PLUG CRES ASTM • AZ1'- M-182315 MKD. 'T'(pt'. .o\'20 

CAGE CRES ASTM • A1.,(o M-10\'=>oSl ,..,,Pe A't.0 

SEAT RING CRES ASTM • A27G. M-185263 MKD. i'<P~ -\<.Q 
TRIM GASKET ASB·SST. COM'L. 2-15116 0. D. X 2-7116 I. D. X .175 

ACCESSORY KIT: (11 BAILEY AJ'5 POSITIONER, L-IQ9278MKO.-
ACCESSORY KIT: Ill C-V POSliTION TRANSMITTER L-196<\~0 TYPE LVDT 

C.t>.G£. 5PA-C.'LR STE.~\.. A..Si~-1:,,_s7sS·l85679 . SI:>.~ 10,:'.\'S, 

C.USiO~E?.. ~Pl.\.\t.r'\.IIU. CRt'..5 CO!'-'\'\.. M-195618 ,WE. ~04 

uR\\/E 5C.Rt\N •• 5H.t.\.. CO"°''\. --- ':.Ji...O. ?\..tl.,E.'O 
ACCESSORY KIT: Ill CONOFLOW A IRSET L-189624 MKD. 

I. f'OR IAAX. Cy\1 ':> SET VALVE TRAVEL. AT 1• t.13 INCHES 

Z. REQUIRED AIR TO OPERATE 80 ·PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAI.ABER I.AUST NOT EXCEED 
100 PSIG TO PREVENT COM~ONENT DAMAGE. 

4. ASSEIABLE VALVE PER CV PROC. 1.2.276. 

5. RECOMMENDED SPARE PARTS ARE IAARKED WITH AN ASTERISK t•I 
ON THE "LIST Of' MATERIALS". A DIAPHRAGl.4 I CV PART NO. 1e596S 

I IS ALSO RECOMIAENOEO. 

6. ALL DIIAENSIONS ARE IN INCHES AND ARE REFERENCE UNLESS 
OTHERWISE SPEClf'IEO. 

7. DESIGN PRESSURE ANO TEMPERATURE IS 673 P.S.I. AT 486•1". 

8. f'LOW ISlJNDfR"tHE SEAT. TRIM TYPE IS R£.'D\JC,(.\) iR\"'\ \111\'ir\ 
111\C)C\f\'t:.'O '?P-.R ~'eOL\C. C.t\ ~Ri:...C:,'t:.R\":> '"t\C.. ~. 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO. (:-21700 
SOLAR ONE . 

ACCESSORIES' 
DIRECT ACTING ACTUATOA 

SPEC. SHT. NO.: . 
APPLICATION: RS FLASH TANK 
DRAIN TO CONDENSOR. 

TAG NO'S: L.V·74C 
VALVE WEIGHT :120 LBS. 

~O. NO. 5002C21700 

REVERSE ACTING ACTU'ATOR 
DIRECT ACTING l"OS1HONER 

i-:R;.;E,;..:.V.:::,E=-R.:..S~E:..::Ac:..C.:.,;T,:..:1 N:..G-:....:P:..,O~s-'-1 T.:;:IO:..N:.:.E=..R:..:.._,-. .. SER I ES CV - 60 0 VALVE A 5 5 E M 8 LY 
l":H":"'.A~N7'.:D~W:-.H-:-:E:-::E-:-L-'---;...;;...,;..;...;..,-....,;...z.;..;.._,__,. WITH MOD CV - 600 - 6 R AC TU A fO R 

AIR '-OCK VALVE 2" CLASS 600 
LIMIT SWITCH 

G 

F 

E 

D 

C 

a 

LUBqtCATOR 
SOLE~01D VALVE coN T iioITtii _______ .._..... ,, A 

PtLOT P S iTioi« R onsMl'f /;/,')J/ DATE~ JOB NO. 8064-16895 

~~=~---~~~--~~--.!'..:,.......,~--+'::;.:..+~~~=c-=-=---"~~~.,--,C""C""::-cc-----:-8'=a::Y~l....:Ce:.;H.:.c.K-i·..:.:NO~. ~D::.:AT.::..E +----..:.R:.:..EV:.:.:IS::..::IOc::NS,,__ ___ 4-=B.:..Y +-=C:;,:;HK::.;_. ~ND=-+""-A"'T(=-+----~RE:..:.V~ISl""ON.:;:;S ____ i-:-8Y'-+ _&14~ A IR SET I TY. l J Ct!ECKEO~ DATC,Ll&! CONT. REF . .8.{110-14896 

t (6. bC· I 800STER RE:..AY A..:>P"D~DATE.l.:J.:ll DO NOT SCALE DWG. I L.....i....-JZ.:..lS....=l;..l.S~~~~;)..!:~6~-,-0•_·1o_;D_~"'-J.i.......~-......,.--,---------,--......... -J..! _ _._ ___ 1 _______ .1,.•_,......--11.,..-..... -,-i....---,----.,..-;;--j-..... "-.1..-:P:o:s:1~T;1 o:r,,:· ::l R:A:N:' s:·-~1,1~T:TE~R~:•O:TY:. ~1 •::: ... sCA_L_c_N_o_N_._D_W_G_. N_O_. E;;;;--_1..;;91...5-..;8;.....:;5;..0.;;..Ji...RE_v_.~__. 



Q_.:t PROCESSING 

N-1OL VALVE SPECIFICATIONS 

u •• med. herd (,,11,2 or 2½) pencil with firm pr._,,. 
or blue-black or black ink. Do not use ball point pen. 
indicates information Required to Proc.., Order. 

SHEET _j_ of __ _ 

*DATE lD-~-:D 
*NAME L[$ 
c.v.1. JOB No.b -16695 ~~ 

ULTIMATE USER_]):;...:,e-..,.fi;...,r"-'''--"Q~E-t~N._.f:..,.f-q...._..'(_ 

1. ITEM NO. 

2. ·TYPE C - &:,oo 
• QUANTITY 

DRAWING 

3. 'INLET PIPE SCH ED. • OUTLET PIPE 

4. TAGGING 
5 APPLICATION 
E ~TING CONDITIONS 
o. • Fluid - Water J.iil 

Units 
7 •Max. Flow Condition 
S. •Normal Flow Condition 
9. •Minimum Flow Condition 

•shutoff Condition 

E BODY z.. ,.· •ANSI Class 

•Material 0 WCB ~WC6 
OA105 

•style IA Globe 

~00 D Standard 
0 C5 0 CFS O CF8M 

0 F304 
O Angle 

•Ends D Flanged B16.5 
l;i Socket Weld B 16. 1 1 

l;i Standard O Cooling Extension O Leakoff or water seal O .Backseat 

Packing [;;j Graph Asb. 0 Teflon Asb. 0 Other 

'RI O Malcomized 

•Material 0 Hardened 410 S.S. ~ Hardened 420 S.S. O Spe~ial 

~ Single O Double O Tandem • ·Balanced 

0 Cylinder O Hush• 0 Flash® 0 Other 

Characteristic C. Mod. Parabolic D Quick Open O Special 

0 Cascade D Mod. Equal % 

Cv Factor Required by Specs. 

"E ACTUATOR 
•type IA Diaphragm 0 Lever 0 Piston O Electric 

•Model C..v - ~00 - (o A 
• Action D Spring Opening IA Spring Closing 

D See Notes 

Air Press. Available 
( SSORIES 

•Handwheel ~- Top Mount 0 Side Mount 0 None 

*Airlock 0 Yes 
*Limit Switches Mfr. 
*Solenoid Valve Mfr. 
•Booster Relay Mfr. 

_?. Pos,T,ot.i ,-e.A,-..is.1,1,",-"~ 
~ ~IONER 

frlAL REQUIREMENTS 
*X-ra ASME O O Other - (Specify) 

*Special Tests (NDT) 0 See Notes: 

*Special En r. D See Notes: 

*"N" Stamp D Yes J;i No Class D 1 0 2 0 3 

*Noise Limit C. Yes O No O OBA t Feet 

Hf+ 

A~ NOTf II l. S lt • lw &,o 

AO& 4.1.55-132 ·; 

• 



• 

• 

• 

I :, 
I 

.1 

F 

E 

t 

C 
r 

r 
• 1 

... 

.11 

,. 

10 

[18 DIA. 

_____ 3 + 1 

i - 3~ · 
371 •zlll. 

2 - 2 

DETAIL 'A' 

TRIM DETAIL 
SEE NOTE - 8 

9 I 

·1 
[CLEARANCE REQUIRED FOR 

6 
! TR IM REMOVAL 
2 

f 
101 

2 

4" SCH. 4D 
BUTT WELD ENDS 
PER ANS I 816. 25 
SEE DETAIL 'A' 
BOTH ENDS ALIKE 

STUFFING BOX 
DETAIL 

AIRSET 

7 

DIAPH. 

PIPING SCHEMATIC. 

REVISIONS 
ADDE.D VALVe. WE.1(:,HT 

l!Y 
t<.~. 

CHK. NO. DA TE REVISIONS 

• I 1 

.. '· 

: I. 

ITEM 
NO. 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 

• 12 
13 

• 14 
• 15 
• 16 
• 17 
• 18 
• 19 
• 20 

21 
•22 
•23 

NO. 
REQ'D 

2 
2 

I 
8 
8 

,i 
I 
I 
2 
I 
1 
1 

6 

PAR't NO. PART 
CODE 

189964-11 4 

· 184889 3 

1848~0 · 3 

182872-R 3 

184382-R 3 

184097-H 3 
31339 3 

183165 3 

185372 3 

170582 _ 3 

185618-R 3 
186199 3 

, 184686-H 3 

185380 3 

185401 3 
96228 3 
1'7'=>94:!> 5 

185386 3 
19sr,1s 5 

185398 3 

• 3 -2 """' 
LIST OF MATgRIALS 

DESCRIPTION MAT'L MArL SPECS. DWG. NO. REMARKS , 

ACTUATOR ASSEMBLY L • 189964 

PACKING STUD STEEL ASTM - Al93 S-184889 GR.B7 

PACKING NUT STEEL ASTM - Al94 GR.2-H 

PACKING f'LANGE STEEL ASTM - A2\~ M-18287 2 GR. 'NCS 

BONNET STE.El ASTM. -. A2\Co L-187927 GR. wc.e 
PACKING f'OLLOWER CRES ASTM - A562 M-184097 i't" PE .i\\<o, C.Ot\D. 

SNAP RING STEEL COM'L. 

ACTUATOR CLAMP Dµ. IRON ASTM - A536 M-183165 GR.6~·45-12 

BODY STUD STEEL ASTM - Al93 M-185368 GR.B7 

BODY NUT STEEL ASTM - Al94 M-170423 GR.ZH 

VALVE BODY 5iE.tL A'S'TM·A'21(o L-185618 GR. ·NC.B 
PACKING SET GRWl-l-ta..':>B COM'L •. 

GUIDE BUSHING ORES ASTM - A582. S-184686 T'(Pt A.\G,, C.D~D. H 

BODY GASKET ASB-SST. COM'L. 5-3/4 0. D. x 5 I. D. x. 125 THK. 

STEM CRES ASTM - A276 M-183560 TYPE 316, GR.B 

ROLL PIN CRES ASTM - A276 TYPE 420 

PLUG ORES ASTM' - A -Z..7<:o M·l9<o94~ ,YPE-4-Z.O 

CAGE ORES ASTM - A27<o L-186866 MKD. i't"PE. 1\20. 

SEAT RING ORES ASTM - A2"1Co M-182804 MKD. i"(Pt l\'2() 

TRIM GASKET ~B-SST. COM'L. 4-7/8 I. D. x4-l/4 I. D. x .175 THK. 

IO(~'TltlC.l>..110~ P\./,.,1t. C.R't.':> C.OM'L M-195618 

BALANCING CYLINDER ¢RES ASTM-A276 M-183587 MKD. ,Wtl) ~~~ 
TEFLON SEAL i\.JR.C.lit® COM'L. VAR ISEAL MOD. 1 6 OOOP42 

24 2 
1 
l 
l· 

64341 3 ~I~[ 5C.Rt..'N $1£.t.\. C0\\ll'l 
25 ACCESSORY KIT: Ill BAIL~Y AP5 POSITIONER L-189729 MKD. 

26 1%41\1 5 ACCESSORY KIT: Ill C-V POSITION TRANSMITTER l·\9'-44O TYPE LVDT' 

21· ACCESSORY KIT: 11 I CONOFLOW A I RSET 

NOTES 

I. f'OR MAX. 0/ 8~ SET VALVE TRAVEL AT 1.S•.13 INCHES 

2. REQUIRED AIR TO OPERATE 80 PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST NOT EXCEEQ 
100 PS18 .TO PREVENT COMPONENT DAMAGE. . 

4. ASSEMBLE VALVE PER CV PROC. 1.2.276. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK l•I 
ON THE "LIST Of' MATERIALS". A DIAPHRAGM ICY PART NO. 1e,59e,9 

I IS ALSO RECOMMENDED. · 

6. ALL DIMENSIONS ARE IN INCHES AND ARE REFERENCE UNLESS 
OTHERWISE SPECIF'IED. 

7. DESIGN PRESSURE ANO TEMPERATURE IS 192 P.S.I. AT 400•F'. 

8. FLOW IS l.llll)l~THE SEAT,· TRIM TYPE IS fU\.\.. $11.~ ':>l\'lG\..':. 
SEA., 'B~lt\NC.l..0 C1>..'l·t:,9. 

DEPT. OF ENERGY 
STEARNS-ROGE-R PROJECT 
NO. C-21700 

ACCESSORIES 
DIRECT ACTING ACtUATOR 

L -189624 MKD. 

SPEC. SHT. NO.: 
APPLICATION: TSS FLASH 
TANK DRAIN TO NO. 2 HTR. 

TAG NO'S : L V - 7 4B 
VALVE WEIGHT: 2~0 LBS. 

SOLAR. ONE ~ 
P: 0. NO.-! 5002C21700 

REVERSE ACTi'~G ,ACTUATOR 
DIRECT ACTING P SITIONER 

~R;.:E,;.,;,V=:E=-R~S.,;:Ec::A..:..C.:..;T:..:,,c..1G~~O:..:.Sl:..;T~IO,'.,!N~E=:.:R.!.....,1~ SER I ES CV ·600 VALVE ASSEMB'L Y 
~H.;.::A:..;N..;:;D'"'w::.:H::.,.E..:..;E..:.L..:...c..,:..::.....:...:::..=~=..:..:.:=:.:..:......._-J~ WITH MOD CV - 600 - I OR ACTUATOR 

AIRLOCKVALVE 4wwcLASS 150 
LIMIT SWITCH 
LUBRICATOR 
SOLENOID VALIIE ' 

BY CHK, NO. om REVISIONS BY CIIK. 

• 5 • 3 2 .. 
4.1,55-133 
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O .. .:t PROCESSING 

N ·1OL VALVE SPECIFICATIONS 

Use med. hard (#2 or 2½) pencil with firm pr...,,. 
or blue-black or black ink. Do not uae ball point pen. 
Indicates information Required to Procea Order. ,~ 

SHEET __L of __._I __ 
*DATE !0- !(;;,• eo 
*NAME ____i,,k:...c\?;:::.,)t__.,..-_______ _ 

C.V.I. JOB NO. 80~ i- f'=:,89t; 

__._SQ.["~E:61-A::L.J&.""""-"N'-""S'--~& .... Ob""""--=E=](,--- ULTIMATE USER 'Dee,:. Of: EN€U:J y 

1. ITEM NO.(o 

2 •TYPE C -
3. •1NLET PIPE 

• QUANTITY 

DRAWING 

4. TAGGING 
5 APPLICATION 
E ~TING CONDITIONS 
6. •Fluid - Water~ 

Units 
7 •Max. Flow Condition 
8. *Normal Flow Condition 
9 "Minimum Flow Condition 
0 •shutoff Condition 
L. E BODY 

"Size 
*Material 

" * ANSI Class SO 
wi wcB owes o cs 

OA105 
c;jGlobe 
0 Flanged B16.5 

• OUTLET PIPE 

I.ii Standard 0 Special 

C CFS O CFSM D Other,(See Notes) 

C F304 0 F316 
O Angle • 3-Wav 

~ Butt Weld B16,25 Fig. 

0 Socket Weld B 16. 11 D Other - See Notes: 

L~E BONNET 
"Type ~ Standard O Cooling Extension O Leakoff or water seal O Backseat 

Packing !;iii Graph Asb. D Teflon Asb. D Other 

D Malcomized 
*Material 0 Hardened 410 S.S. wi Hardened 420 S.S. D Special 

"Type l;iil Single D Double :J Tandem D Balanced 

D Cylinder D Hush® CJ Flash® 0 Other 

Characteristic D Mod. Parabolic r Quick Open J;iiil SpecialCAv-~~ 

D Cascade 0 Mod. Equal % 

Cv Factor Required by Specs. 2..1... 
"E ACTUATOR 
"Type (;iii Diaphragm O Lever D Piston 0 Electric, 

•Model C..'1-C:::>0O-1O t 
• Action D Spring Opening 

D Locks in Position 

l SSORIES 
"Handwheel 
• Airlock 

- •Limit Switches Mfr. 
•solenoid Valve Mfr. 

~ Top Mount 
0 Yes 

• Accessories D B -Pass 
"Input Ran O 3-15 

· • Action !:ii Direct 
• Air Set l;iil Yes O No 

!=""IAL REQUIREMENTS 
fi: •x-ra ASME 0 
It. *Special Tests (NOT) 

*Special En r. 
*'"N" Stamp 
"Noise Limit 

rm No. 705176 R-2 
·. 1/17/77 

. I -

*Gau s 

D Other• (Specify) 

D See Notes: 
0 See Notes: 
D Yes Ci No 

I.ii Yes D No 

wi Spring Closing 
O See Notes 

0 Side Mount 
~ No 

T 

l;iil Others - (Speci . 

0 Reverse 
l;i Yes D No 

D None 

Oty. 
. Oty. 

Oty. 

Trim Size: 
Max. Cv of Trim: 
Valve Serial No.: 

• 

• 

• 



• G 

f 

r • D 

C 

• I 

• 
• 

11 10 9 8 

•i ~-Ct EA RANCE REQUIRED FOR 
GJ_TRIM REMOVAL 

2 

.___.., .. 

[" DIA. 

----.,-, -1-0""Tt 

z 

45° MAX. 

18° MAX. 

_____ l + l 

8 -~ . 0 

371 +21. 
2 - 2 

DIAPH. 

AIRSET AIR 
SUPPLY~-C:1---1 

PIPING SCHEMATIC 

4" SCH. 40 
BUTT WELD ENDS 

·PER ANS I 816. 25 
· SEE DETAIL 'A' 

BOTH ENDS AL IKE 

STUFFING BOX 
DETAIL 

7 11 

7 11 

ITEM NO. 
NO. REQ'D 

I I 
2 2 
3 2 
4 

5 
6 

7 •• 
8 . I 
9 a· 
10 8 
II I 

• 12 
13-

• 1-4 

• 15 
• 16 
• 17 
.• 18 

• 19 I 
• 20 2. 

PART NO. 

189964-7 
184889 
184890 
182872-R 
184382-R 

. 184097-H 

31339 
183165 
185372 
170582 
185618-R 
186199 
184686-H 
1U380 
187140 
96228 

185386 

PART 
CODE .. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

s 

3 

4 3 2 

LIST- OF MATERIALS 
DESCRIPTION 

ACTUATOR AslntBL Y 

PACl<ING STUD 
PACKING NUT 
PACKING f"LANGE 
BONNET 
PACKING f"OLLOWER 
SNAP RING 
ACTUATOR CLAMP 
BODY STUD 
BODY NUT 
VALVE BODY 
PACKING SET 
GUIDE BUSHING 
BODY GASl<ET 
STEM 
ROLL PIN 
PLUG 
CAGE 
SEAT RING 

MAT'L MAT'L SPECS. 

STEEL ASTt.l - Al93 

STEEL ASTM - Al9-4 
STEEL ASTM - A21/o 

Si£.t\.. AST_M • A'2.l<o 

CRES ASTM • A582. 

S;J"EEL COM'L. 

OU. IRON ASTM • A536 
STEEL ASTM - Al93 

s,TEEL ASTM - Al9-4 
S1'E.E.\.. lil.51IV'l-,.._2.1c., 

roR"'-Pr\· N5B COM'L. 
CRES ASTM - A3S2. 

ASB-SST. COM'L. 
CRES ASTM - A276 
CRES ASTM - A276 
CRES ASTM - A21'-
CRES ASTM - A-z:-l(o 

CRES ASTM - A1..,(o 

ASB-SST. COM'L. 

DWG. NO. REMARKS 

L-189964 
S-184889 

M-182872 
E-187246 
M-184097 

M-183165 
M-185368 
M-170423 
L-185618 

GR.87 
GR.2H 
G~;WC'o 
C:,~. \Nt'o 
r< ~ 4' \(o, C.0Nt>.K 

GR.65--45·12 
GR.B7 
GR.2H 
C.R. 'NC.'o 

S -184686 "t'< Pt. . A.IG., C.0NO. 1-\ 

':,· 1¥4' 0.0. l( '5 I. 'O. X • I? 5 ,1-1¥-.. 
M-183560 TYPE 316, GR.8 

TYPE 420 

M-186026 MKD~'<?~ <\1.0 
M· l'Ho'Ht '"T"(PI: 4."'l.O 

M-185514 MKD. 'T'(FE-A2.0 

G 

F 

21 l 
· -TRIM GASKET 

ACCESSORY KIT: ti> BAILEY AP5 POSITIONER, 
ti> C-V POSITION TRANSMITTER 

4- "'te ao. l(4 1/4 1.t>.l(.\1S1H\li 
L-189729 MKD. ' 1 

22 1 ACCESSORY KIT: l.:l~io4l\O TY PE L VDT 

'23 2 
\qto44\. 

185384 
IBSBSI-~ 

5 
3 
3 

i~\'1-\ G"-..~"-~' 
RU)UC£.,'R S~5\-\1~<?, 

~"'-\.l>..1-1..C.I~ C.~1.\N.'i:)£..i=\. 

C\J'510Mt..~ i/1-.C:i 
DRIVE 5C~L'M 
ACCESSORY KIT: 

~l?i-S:ii C.OM'\.. l. IS/1<.o Q.'t).11 2. 11,c_ \ 0, 1 , \151\\ E 

2.'\ . 2 S,i~L'- "'-"::iH•\·""-':>15 M-185851 '::>"'-~- \0-\'5 

25 I --·- C..'R 'i:.. "::> "'-"::i"I' M · />-l. "7 <o M-185516 MKD. i'l\=E-4 20 

26 I 195618 
64341 

5 
3 

C,~~.':, COM'L M-195618 i'<ff '30" 

21 2 S;i'E"t.\.. COM'\. 

28 .1 (11 CONO~LOW AIRSET 

NOTES 

!· f"OR MAX. Cy'l'O SET VALVE TRAVEL
0

AT I •.13 INCHES 

2. REQUIRED AIR TO OPERATE 80 PSf. 

3. AIR PRESSURE IN THE DIAPHRAGM .CHAMBER MUST NOT EXCEED: 
· 100 PSIG TO PREVENT COMPONENT: DAMAGE. 

-4. ASSEMBLE VALVE PER CV PROC. 1.2.276. 

5; RECOMMENJ}EO SPARE PARTS ARE MARKED WITH AN ASTERISK l•l 
ON THE WLIST or MATERIALS". A DIAPHRAGM I CV PART NO. , e59 e.'9 

l IS ALSO RECOMMENDED. 

6. ALL DIMENSIONS ARE IN INCHES AND ARE REf"ERENCE UNLESS 
OTHERWISE SPECIFIED. 

7. DESIGN PRESSURE ANO TEMPERATURE IS ZOO P.S.I. AT -400•F". 

L-189624 MKD. 

8. FLOW ISJN~Q.THE SEAT. TRlM TYPE IS Sl~G\.E. $El>.., \jN'o~"'-NC.tO SPEC. SHT. NO.: 

POR1' 1\i~01'1\.l~G ~rn ... ""v\)IV'\c."D ta.UP-..\. ?t.RL™\ C\-\1',Rl>i.C:,t.'?..IS,,c.. APPLICATION: TSS FLASH 
TANK DRAIN TO CON0ENSOR. 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO; C-21700 
SOLAR ONE 
P. 0. NO.:- 5002C21700 

Ii 4 

ACCESSORIES 
DIRECT ACTING ACTUATOR 
REVERSE ACTlll,G CTUATOR 

DIRECT ACTING POSIT I ONER 

:, 
4.1.55-135 

TAG NO'S: LV 74D·l 
VALVE WEIGHT: 2~0 LS~. 

iiils -, COPES· VULCAN, INC. 
~--'ir.1111 :,.,,1r,wN1tJ11::nstl,IJ11Hlall.Jt11a 

__ .~ u.,cf c,,~ fl1111 co J. ,. v s • l'l;t 

2 

D 

8 



R PROCESSING 

NTROL VALVE SPECIFICATIONS 

l. med. hard ~2 or 2½) pencil with firm prenure 
or blue-black or black ink. Do not use ball point pen. 
,ndicatea informetlon Required to Process Ord•. ~~ 

SHEET_j_ ot_\...,.· _ 
·o"ATE ID- lie - e.o 
*NAME Ll') 
C.V.I. JOB NO. Bt½,'-{- \b?aS 

ULTIMATE USER beer. ~ €;,-JfUa::C STATION So1.,..4,e.'I: 
l::oG.6iT C Al.. 

,. 
2 *TYPE " -3. *INLET PIPE 

-l. TAGGING L 
5 APPLICATION TSS 
E A TING CONDITIONS 

6. • Fluid - Water IA 
Units 

7 •Max. Flow Condition 

8. "Normal Flow Condition 

2. •Minimum Flow Condition 

~ "Shutoff Condition 

'E BODY 
"Size 
•Material 

" • ANSI Class 50 
wiil WCB O wee O C5 

OA105 
!A Globe 
0 Flanged B16.5 

" SCHED. 

D 

D Standard D Special 

C CFS O CFSM O Other (See Notes) 

0 F304 0 F31 

O Angle 0 3-Way 
Butt Weld 816.25 Fig. 

0 Socket Weld B16.11 O Other - See otes: 

'E BONNET 
•Type [;i Standard O Cooling Extension O Leakoff or water seal O Backseat 

Packing wiil Graph Asb. 0 Teflon Asb. 0 Other 

"RI 
•Material 0 Hardened 410 S.S. 

[;ii Single O Double 

O Cylinder O Hush® 

Characteristic O Mod. Parabolic 
0 Cascade 

Cv Factor Required by Specs. 

I 'E ACTUATOR 

•Type [;i Diaphragm O Lever 

•Model C. - f.t:, 00 - 10 A 
• Action O Spring Opening 

Air Press. Available 

C SSORIES 
•Handwheel IA Top Mount 

• Airlock 0 Yes 
- •Limit Switches Mfr. 

"Solenoid Valve Mfr. 
•.Booster Relay Mfr. 

~ P~,.,. lo tJ TtAt-lSIM ,.,.T~,C,. C-v 
: ,"IONER 

•Mfr. A L "( 
0 B -Pass 
0 3-15 

• Action ~ Direct 

O Malcomized 
Hardened 420 S.S. 0 :Special 

D Tandem D Balanced 

0 Flash O Other 

C Ouick Open O Special 

Cjji Mod. Equal % I l 

0 Piston O Electric 

{jji Spring Closing 

0 See Notes 

0 Side Mount 

T 

0 None 

Clty. 
Qty. 

Oty. 

•ZOVMc:I 

0 Reverse 

•Air Set !;ii Yes O No *Gau es !;ii Yes O No 

ECIAL REQUIREMENTS 

•x-ray ASME 0 
•special Tests (NOT) 
•special En r. 

, •"N" Stamp 

~ 
• Noise Limit 

-n No. 705176 R-2 
. 1111n1 

Packin 

Gasket: 
Kit: 

•~ NoT, II -,rt,"' wAS NoO. P,u .. __ _ 

--- ! --
12·1'""80 LLS · 

• 

• 

• 



• 

• 

.! 

• 

1t 

6" SCH. 40 
BUTT WELD END 

__ PER ANS I B16. 25 
. SEE DETAIL 'A' 

37.S•t2.s• 

10 

DIAPH. 

AIRSET AIR 
SUPPLYl----{:=J----i 

9 8 

~CLEARANCE REQUIRED FOR 
___ ., ___ __._6 ~ TR-IM REMOVAL I 

f 
11! 

2 

10" SCH. 40 
BUTT WELD END 
PER ANS I B16.25 
SEE DETAIL 'B' 

STUFFING BOX 
DETAIL 

PIPING SCHEMATIC 

~O. DATE REVISIONS BY CHK. NO. DATE REVISlONS SY CHK. NO. DATE 

,, 10 II 8 

1 

.• .I·. 

I I 

REVISIONS 

1 

.... -.~~~~7•-.... --- ,,...::- ~-.o:,.· '": :-rt;·.-~~ - ·-•-· 

. 

,- .... . -· ... 4 3 , 2 

LIST"OF MAT~RIALS 

ITEM NO. . PART NO. PART DESCRIPTION !AAT'L MAT'L SPECS. -DWG. NO. -REMARKS 

HO • REQ'D CODE 

I I l89966- 5 . 4 ACTUATOR ASSEM&L Y L-189966 

2 2 184889 3 PACKING STU~ ' riTEEL ASTM • Al93 ~ -184889 GR.B7 

3 .2 .184890 3 PACKING NUT STEEL ASTM • Al94 GR.ZH 

4 I . 18287-2-R 3 PACKING FLANGE. STEEL ASTM • A216 M· 132872 GR. wee 
5 18438'2-R 3 BONNET STEEL ASTM • A216 E-187246 GR. WCB 

6 • 1-84097-H 3 PACKING FOLLOWER CRES ASTM • A582 M-184097 TY PE 416, COND. H 

7 I 31339 3 SNAP RING STEEL COM'L. 

8 I 183165 3 • ACTUATOR CLAMP OU. IRON ASfM • A536 M· 183165 GR.65·45-12 

9 8 185372 3 BODY STUD STEEL ASTM • Al93 M· 185368 GR.B7 

10 8 .170582 3 BODY NUT STEEL ASTM - Al94 M-170423 • GR.ZH 

II I 196274 5 VALVE BODY ASS'Y. NOTE-9 L-196274 

• 12 I 186199 3 PACKING SET !..R~H-ASB COM'L. 

13 I 184686-H 3 GUIDE BUSHING CRES ASTM - A 582 S-184686 TY PE 416, COND. H 

• 14 I 185380 3 BODY GASKET I\SB·SST. COM'L. 5-3/4"0. D. x5"1. D. ll .125 THK. 

• 15 I 185401 3 STEM CRES ASTM - A276 M-183560 TYPli 316, GR.B 

, .• :is I 96228 J· ROLL PIN CRES ASTM - A276 TYPE 420 

:. 17 J. ,°196273 ·,, I 5 PLUG CRES ASTM - A276 M· 196273 TY PE 420 

• 18 I 196269 5 CAGE SPACER CRES ASTM • A276 L-196269 TY PE 420 

• 19 I 196270 . 5 SEAT RING CRES ASTM - A276 M-196270 TY PE 420 

• 20 2· . 185386 3 TRIM GASKET "5B-ss:r. COMi.. 4-7/8"0. D. x4·1/4" I. D. x.175 rHK. 

21 1 - ACCESSORY KIT: 11) BA llEY A P5 POSIT IONER. l·IS';lnO-MKD 

22 1 "'-4.Q3 5 ACCESSORY KIT: (1) c-v:POSITION TRANSMITTER lY PE LVDT 

• 23 l • 196272 . 5 CYLINDER ASSEMBLY CRES 

•24 1 18S'38~ 3 TR IM GASKET ASB·SST 

l?5 I 195/o\8 5 C.l.lSi Ot-'\t.R Wl."\U'\J,""tE. C.~t.S 

21o 2. G.4341 3 QP.\\1£.. SC.R't:.W ~,iE.U. 

?l \. ~Ctt.':i':>OR'< KIT :(1) CO~O\"\.OW 

~-
_i 
r . ..,. : 

NOTES 

I. FOR MAX. ~4(°SET ..-ALVE TRAVEL AT 3•.13 INCHES 

2. REQUIRED AIR ·TO OPERATE 80 PSI. 

3. AIR PRESSURE IN THE DIAPHRAGM CHAMBER MUST. NOT EXCEED 
100 PSJG TO PREVENT COMPONENT DAMAGE. . 

4. ASSEMBLE VALVE PER CV PROC. f.2.276. 

5. RECOMMENDED SPARE PARTS ARE MARKED WITH AN ASTERISK L•I 
ON THE "LIST Of" MATERIALS•. A DIAPHRAGM ICV PART NO. 1R~990 

I JS ALSO RECOMMENDED. 

6. ALL DIMENSIONS ARE IN INCHES AND ARE REFERENCE UNLESS: 
OTHERWISE SPECIFIED. 

7. DESIGN PRESSURE AND TEMPERATURE IS 180 P.S.I. AT !535-F". 

8. FLOW JS ll'lOl?. THE SEAT;··. TRIM. TYPE IS SING\.£. 50..1' fUU. ~l'ZJ:. 
UN~lANCtO \-\US\-\. 

9. VA,1.\/E. ~QC)'( MA.""t'L: Sit.t'..L, A.':,iM- ~\Go.GR VJC'o 

\NlET ~E.OUC.t.~ . Mjt,,,,,'\..: s.,-£.e.\., A.~\IV'\·.t...234, GR.~~
CUT\..c.i R~'OUC.c'?..·N\i,.,,i"I..: ':,i~'€~, ~':,iM-1>..'?..lc\, C.R."'1PS 

,-., 

DEPT. OF ENERGY 
STEARNS-ROGER PROJECT 
NO. C-21700 
SOLAR ON£ ' 
P. 0. "NO.: 5002C2\ TOO 

•. •• t. 

ACCESSORIES 
DIRECT ACTING l,CTUATOA 

AS TM·A276 L-196272 TY PE 420 
COM'L ~-15/16" I. D. x2-"1 /1~• I. 0. x. 175 TH K. 
COML M-1'3 5Co\S i'< ~ 304 
C.OWL u,,~. ?\...._,~o 

...._,R":>£., \.• I '0 9 '-"2.4-'VIKO 

SPEC. SHT. NO.: 
APPLICATION: TS FLASH TANK 

TAG NO'S: PV-647C 
~PPRO X..\Jl\l\JE. WE.IGH1 ~'5 L8S. 

BY CHK. NO. DA TE REVISIONS BY CHK . 

• . 5 I • 4 3 -~ 1 2 

. . ~· 4.1.55-137 
• !,.> ... _. 

/ 

G 

F 

E 

D 

C 

II 



,LR PROCESSING 

r ... ROL VALVE SPECIFICATIONS 

l. .. - mad. hard 1#2 or 2%1 pencil with firm preuura 
or blu•black or black Ink. Do not uH ball point pan. 
Indicates information Required to Proceu Order. ~~ 

I l ·1 

*DATE __i_:)O..::._-_fui;fa.1--~H"'-8.a~ .... T _j_ __ o_f~~=== 

*NAME __.J_,t:,,___,,S...___~--~---
JOB No 80~4 - {'=:, s~; c.v .I. . ..J-~-=~-1--..ll--~-=--..£L. ___ _ 

'.:>MER-JoS"'-':r .... f:_.Acu:::€u.::N=-S~-...JRLllo.o~'2-E:B.~- uL TIMATE useR ..... V'-Joir;Pi,L.l..r~-...J,a~ei;;___...J,E~Nu.E:~e....:c,--..Y1....-

1 ITEM NO. 

: "TYPE C,_\) - &:,00 
::S. "INLET PIPE 
4. TAGGING 
!': APPLICATION 

f ATING CONDITIONS 

6. "Fluid - Water 0 
Units 

7 "Max. Flow Condition 

o. "Normal Flow Condition 

9. "Minimum Flow Condition 

!ic "Shutoff Condition 

'E BODY 
"Size 

11 
* ANSI Class 

"Material [A WCB • WC6 • CS 
OA105 

"Style CjiGlobe 
0 Flanged B16.5 

0'' SCHED. 

~ Standard D Special 

0 CFS O CFSM D Other(See Notes} 

0 F304 F316: 

D Angle 0 3-Wa',j 
~ Butt Weld B16i_.25 Fig. 

0 Socket Weld B 16.11 O Other - See Notes: 

~ Standard O Cooling Extension D Leakoff or water seal O Backseat 

Packing Cji Graph Asb. D Teflon Asb. 0 Other 

O Malcomized 

"Material 0 Hardened 410 S.S. ~ Hardened 420 S.S. 0 Special 

"Type 0 Single O Double O Tandem • ·Balanced 

0 Cylinder wiil Hush• 0 Flash O Other 

Characteristic 0 Mod. Parabolic 0 Quick Open O Specia~ 

D Cascade 0 Mod. Equal % 

Cv Factor Required by Specs. 
1E ACTUATOR 

~ Diaphragm 0 Lever D Piston D Electric: 

" "Model c.v-'4oo-
"Action • Spring Opening C. Spring Closing 

O See Notes 

4. Air Press. Available S 
:SS0RIES 
"Handwheel ~ Top Mount 0 Side Mount 

"Airlock O Yes £;iii No 

- "Limit Switches Mfr. -

"Solenoid Valve Mfr. -

Type 
Type 

"Booster Relay Mfr. -

0. Pos,nol'l •l!>NSll'l •TTe,(. 

TIONER 

"Input Ran e O 3-15 Cji Others • (Specify) 

• Action wl Direct D Reverse 

5. • Air Set ti Yes O No "Gau es ~ Yes D No 

F~IAL REQUIREMENTS 
"X-ra ASME 0 
"Special Tests (NDT) 

"Special En r. 
""N" Stamp 

0 Other· (Specify) 

D See Notes: 
D See Notes: 
0 Yes (ii No Class D 1 

wi Yes O No DBA t 
i_ 

0 None 

Qty. 

Oty. 

_ "Noise Limit 

" No. 705176 R-2 
1111n1 

4.1.55-138 

Controller *Mfr. 

"Type O Press. 0 Temp. 

0 Other (Specify) 
"Control Form: 0 Prop Prop.+ Reset 

Prop. + External Reset 
"Scale Range 
"Output Ran 
0 3-15 Psi O Other (Specify) 

"Capillary Length 
• Air Set D Yes D No Gauges D Yes ONo 

• 

• 

• 



---,--:;---~ - r ~-- - :.:_-----= _ 6 _ _ _3_ _J 2_~ __ ~- 1 ~ 

(
1•@ MOUN.TED TO ACTUATOR W 1TH MOUNTED TO.ACTUATOR W 1TH ~ 

; ', POSITIONER & BOOSTER RELAY SOLENOID ,,., 

~- •/ ..B:AIHf kiJI 1:s_ V!¥:_~~l • LIST N 1B'3CoSCo , PARTS LIST NO. IS":!>CoSS TS LIST NO.---- ,:. 

"" SCR I ITE *~ 
)TY PART NO. DESCRIPTION ART NO. DE PTI QT RT NO. DESCRIPTIO ART NO. ·-~ 

Hi: .. ,1 QTYI PART Nu. 

136645 AIR SET 136645 
-

2 l 130599 GAUGE 0-100 PS I· 2 130599 2 I l I 1J0599 
·--·--------

3 l 34716 BUSH ING l/8" x 1/4'' 3 3 I l I 314716 
---- - --- --·----- -

4 6 
ELBOW 1/4" NPT x I 4 
.WO'_..I.UBE 

4 

5 I 4. 5150141 
I COPPER TUBING 3/8" I 5 

0. D--1Ll'_U~J3IQ'.Jl.L 
-;t; 

·, 

I 
': 
I 

~- ~ 

!\~-

6 I 2 j59404 LOCKWASHER 5/16" 
- .. --·----------

1 I z 4548 
HEX HD. CAP SCREW 

- 5ll6"-18x3/4" LG. 

8 I l 13 583 5 BRACKET 
" - 11}_81}_ 

BOOSTER RELAY 

NOTE: 
BOOSTER RELAY PARTS CALLED FOR ON 

ACCEs·soRY KIT DWG. M·l8%,SB. 
ADDITIONAL-NOTES AND INSTRUCTIONS 
SAME AS ON ARRANGEMENT °8:-
_t"O"Te.: 

\. ,._~ C~\..\..EO 'FOR. ON 

St-\OP o~OE.~ 

16 

17 

18 

NOTE: 
MOORE POSIT I ONER SHOWN IN 

SKETCH IS IN INVERTED POSITION. 
SEE POSITIONER ACCESSORY KIT DWGS. 
FOR OTHER ARRANGEMENTS. BAILEY AP-
2 & AP-5 POSITIONERS ALSO AVAILABLE. 

INSTRUCTIONS: 
BRACKET & AIR SET MAY BE ASSEM-

BLED TO EITHER SIDE OF YOKE. IF 
LIMIT SWITCHES ARE PRESENT USE THE 
SAME MTG. SCREWS. THE BRACKET MAY 
BE MOUNTED IN ANY POSITION NECCES
SARY TO MAINTAIN PROPER CLEARANCES 

-
2 

7 2 

8 1 

t-1:;T""l- -- ___ __R_E_VISIO_!j~ ---+-irr+~nmq:: REVISIONS rav I CHK., 
,-~ -~ 

1\'·' ·'l 
I . ~ ... ~"'": ·- 1 _ - - I ... a 

,,\ ' .--. ~ ~ _,,,,,,_,._ ' 6 . 4 
\ I I ·,. 

4548 

A IR SET 

I GAUGE 0-10,PS I 

I BUSH ING ll8"xl/4" 

REPRO FROM 
PAR'[ CODE!~ 

... 3 ( ! 

I 
I 

2 -
3 

i 2µ~--
' ,,.-:----. 

ASSEMBLE BUSH ING AND GAUG 
IR SET AND PACKAGE UNMOUNTED 
1TH VALVE FOR SHIPMENT. -

~-

E ' 

ID 

.. j 
~ 

'JOB NO. ~06'~ -168915_ 
- •Y~lllh_ff 1-14-81 ~ 
.... .,.1),.)W _., l-lA·SI ,' 

. S OP ORDER 

LEGEND: lifEM NO. l . ; . 
& INSTRJJMENT-CONNECTm~· <· '.rJ 
& SUPPLY CONNECTION ; ~. :.j 
~ 01:JTLET CONNECT ION .' , -·· · '"[ 

6_ INPUT CONNECTION,>' • '-~ . ~- .' 
✓ ,, • I 

-1 

~ 
COPES· VULCAN, INC. ~ 0,,,,,,,,,, ...,. ,.,....,. ,,,.,,,,., '' 

LAKE c,rr (l~IL co I. , .. u ,I. A. ltf i 

FOR: CV600 SERIES VALVES 

STD. MOUNTING ARRANGEMENTS FOR 
CONOFLOW~IR SET 
MODEL FH-60XT-KI 

• I 

.. 
' 

,-· 
--------..------------ ,J. 

2, _ ,E~p-. 

• . , .• - \ I: . • ! '\_,_ --~ ; . ~--_.. ... _ .. ~,~I.. :; 



(' \iU MOlHHfO TO ACTUATOR WITH I.!::) MOUNTED TO.ACTUATOR WITH NOJ MVUrtTEl> •,·f 
~~ - - ,_ 
, , _ P051TION£R & BOOS HR RELAY SOLENOID . 18~t:oS4 111 
_.',- -✓ PARTS LIST.No: ,s-:,~457 ,e~CGS<:.. , PARTS LIST NO. IS~C..55 _PA,RTS LIST NO. ~ 

&· lT£M QTY PART NO. DESCRIPTION DESCRIPTION ITEM QTY P-ART NO. DESCRIPTION QTY PART NO. DESCRIPTION '' 
I! Uw.JI--..J---..-.:....1.-_____ __,J,_-+,!l.!l,ilJ_...~f-----+-------#--i--Jl~l---l----+---------+....ll.l'-+.\--IJ-----'-t-----'<----~~-t E l 

. 1 I 136645 AIR SET AIR SET 136645 A IR SET 

2 I\~ I 130599 GAUGE 0-100 2 I 1 I 130599 CAUGE 0-100 PS I 
~ ', 

!t~ 34716 suy_H ING 1/Bfx 1/4", 

4 6 
._ 

48 50 
ELBOW l / 4" _¥_,.__P_T _x--+-r-

4
---11,----1~11-

' }l8" JUBE 1 
- \ 

6 

3 I I I 34716 I BUSH ING l/8"xl/4" 
-
4 I 2 

5 ll.5'1 501~ I ~1
;PP

1

tRD~UBING 
21011 Q. D 

2 59404 LOCKWASHER 5/16" 

• 5 4.5 50141 COPPER TUIING 3/8" I 5 
• . . (LJ2._JLJ_9_'LJ!IQ' DI I 1 l I O D I 2 p~ REO· p I I I I I 

6 2 59404 LOCKWASIHR 5/16" no 0. 

1 7 I 2 4548 HEX HD. CAP SC~EW 
5/16"-18x3~" LG 

DI 7 2 454~ - H{X HD./CAP SCREW 
5/ l 6" - Ux3/ 4u~l!i 

l. 

1·. 
!J 

8 I l 
BRACK.ET 

NOTE: 
- soo.s'TER RELAY PARTS CALL'tD FOR ON 

ACCESSORY KIT DWG. M·\8%,S~. 
ADDIT!ONAL-NOTES AND INSTRUCr-J.ONS 
S,AME/S ON ARRANGEMENT (D. , 

. "1C;m: 
I. 11,,.~ CALLEO ~R 

°'-1 S.~OP cR.Oe.R.. 

R£YtSIONS 

'- -
~- ....... ,~,-1 -: ... I .... 
,, I~~ I,, ~ . ....,· ..• , -·-

By 

• ~ . _., 

8 

INSTIUCTIONS: 
RACKEl' & A IR SET MAY BE A SEM-

BLEP TO EITHER SIDE OF YOKE. IF 
llr/lT SW ITCHES ARE PRESENT USE E 
s;'ME MTG. SCREWS. THE BRACKET AY 
B MOUNT£0 IN ANY POSITION NECC -/ARY TO MAINTAIN PROPER CLEA RAN S 

HK. I NO. I DATE REVISIONS 

\ I 

' 
; 
I . 
{ 
I 
l 
• . , 
l 

BY 

8 I l j 137340 
BRACKET 

\D IREC 
r.-, 

INSTRUCTIONS: 
ASSEMBLE PARTS TO ACTUATOR 

AS SHOWN IN SKETCH. 
SOLENOID PARTS ARE CALLEO 

FOR ON ACCESSORY KIT 
DWG-Wiffi':36D OF\W489703. 
""-\?,q,cn. M\C..O. 

CHK. 

8064-16895 
JOB NO.-----
- n "'T,$., ..... \-\4.'c\ 
........ J:>~W - 1·'2'2.·C,I 

SHOP ORDER 
ITEM NO. '3 

REPRO FROM 

-._ 3 

PART CDDEI a,. 
' { 

t \., ~-~:::::Sl. ......... 

I 3 

HR SET 

I,, 

~N~TRJJJ£NT-CONNEC;~:.· 

SUPPLY CONNECTION 

01'.JTLET CONNECTION./ 
. )\ ' 

INPUT CONNECTION/ ·- !.-

~ COPES: VULCAN, INC. 0,.,1,.._, __ _ 
. Ult~ e,r, (lllff: co.,. ,... u. ,SA. -at' 

J 

-, 

FOR: CV600 ·sER IES VALV.ES 
/ . • I , , I I. 

STD. MOUNllNC' ARRANGEMtNt,S FOR . 
CONOFLOW ~ IR HT 
MODEL FH-60XT·KI 

,.-
"'! 

I 11,A a ·---•-':::i > 1.~1• . ~ 

' 
t· 

Ev.0)1 
- 1 : ':'\',- __ : /_ -'-'-· ._I-,- __.. ;,.,.,k. _, , • ",<; .t •h• ,l. 



-- a,_. __ ·---•--·,,.----·- -,,- --· T''- ""'"''·--1-------.,·- ,\. # .. 

D 

r:· 
.! 

' 

'~ .,z; &1!l!I 

'"vu,~ 1 ED , u r. CT U A . u n. ,i· ITH .._, 
POSIT IONE 

PART NO. DESCRIPTION 

13 6645 AIR SET . 
2 PSI- GAUGE 0-100 PS I 

3 I l [ 34716 '- BUSI! ING 18"_!_}__~" 3 l 34716 BUSHING l/8" x 1/4" 
-- -- - ~O,E: -\ ELBOW 114" NPT x 4 6 14850 .,.._BOW lit NPT x 

~- [ ~~~ ~-- j~,:~_',;L"~"~ ~;-;";RG;;--EQ,3!;-;;t-;;-.,)-IIJ---+-I -11----+l --=J~•_Q__:u :_J__'~ 

Jj59404 LOJKWASHER 5/16,-:-

q~""' 
4 ::iJI:!%_ 

''
0

" TU_l!_E 

5 13.0 50141 

7 Z 14548 

8 

NOTE: 
. BOO 

HO. CAP SCREW 
I f(,,0-18x]L~•~ 

8 ffAC KET 
__ f ___ M_-_lill_3 5 __ 

ACC~s·s y KIT ow G. M·IS':)G:,S 
ADO IT NAL NOIES AND INSTRUC 
SA AS ON ARRANGEMENT Q). 

6 2 59404 
--
7 

8 

2 4548 /16"- 8x3 4" 

l 135835 BRACKET 

NOTE: 
MOORE POSIT I ONER SHOWN IN 

SKETCH IS IN INVERTED POSITION. 
SEE POS ITIONER ACCESSORY KIT owes . 
FOR OTHER ARRANGEMENTS. BAILEY AP 
Z & AP-5 POSITIONERS ALSO AVAILABLE 

INSTRUCTIONS: 
BRACKET & AIR SET MAY BE ASSEM-

BLED TO EITHER SIDE OF YOKE. IF 
LIMIT SWITCHES ARE PRESENT USE THE 
SAME MTG. SCREWS. THE BRACKET MAY 
BE MOUNTED IN ANY POSITION NECCES-

I 2 

3 

4 

5 

6 

7 

8 

~- .. 
,- SARY TO MAINTAIN PROPER CLEARANCES 
,'!!"• ,,· ~0"'\"E.: 

, , '=»~0~ 0ROe. ii-. 

MOL.,,L•· TO n\,ou.\TOR ILIO,f 

SOLENOID 
PAl<TS LIST NO. IB':JG:i55 

2 

2 

PART NO. 

136645 

130599 

TOR 

LEO I 

SHOP ORDER 
ITEM NO. Z,4,5,~, 

}

( A i \. JI,..':. C,l).\.\.~'O ;:o'il. ON 

' DATE RE 1S10NS CHK 
? I~ • 

7,'o,9 

~

•·· 

~- ..... -., 7 
'~ ' ' I .......... _~ 

~-
. I , ., ~----~ ~-

• •- >-~ .a'l ___ . - -:.. 

I 
I, 

REPRO FROM 
PART COOE 

6 . I 1 4· t . I . . 3 , i 
'. . \ . . '1 ' . \ .. --· .. _, _ _...__ . • d -----.i....--~ ~-------

NOT ,w~NTED 

·, 
E 

D ~ 

"· 1. -....- l 
'! 

SSEMBLE BUSH ING AND OIL.LIGE TO-. 
SET AND PACKltGE UNMOUN"r'i 

J 
H VALVE FOR SHIPMENT. .. 

,. -
JOB N~. 8064~ lQ895 
,OKD. • Y~-~DI' ... 1-?..I- Sf 1 • • ' : ~--' 

~KO. •Y~N"W \-'Z.\•9\ _,:_,,-'. 

LEGEND: / ,- t· 
& INSTRJJMENT·CONNECTW~. -~: 

&_ SUPPLY CONNECTION 
,. : 

~ 

&, OtJTLET CONNECTION _,, .'_.•·1 · ...,_ ' " .. , 6_ INPUT CONNECTION \ · .:... •. ~;+ 
I ; , , . ., 

" ,r COPES· VULCAN, INC. . ~ °"'"''"--~---~ lAKE c,rr w,11 co,. ,.., u s., 1tf .. , 
FOR: CV600 SERIES VALVES ' 

STD. MOUNTING ARRANGEMENTS FOR 
CONOFLOW.AIR SET 
MODEL FH-60XT·KI 

-· ; 
'\:; 

- i 
1 

~f~ 
). I 

----__ .... _-_-_-_-_-_-_ ~ ·J 

/~hJ 
:z.~ .. 1- ~- • 1 . ~•-::· .·· 

... - ,.I t½.i...\.; ( «1tif.l. / , I.'~~ 

------, 



D 

C 
~ ... 
~ ... .,.. 
"' 

B 

A 

5 4 3 

LIST OF MATE.RIALS 
PART IP/\RT 
NO. CODEI DE.SCRI P1 I ON I REM ARK5-

7:'.::!4"11 3 !MOORE BOOSTER IMODE.L (ol-H 
__ ,_J..;. ·~, 13 I NIPPLE 11/4" X 3•' LONG I 
: i v,3::,~ 3 STRlt:.T ELL 1/4" 

0~9) 
\@\'-$ '):rs 

& \.'°,... -1_--===r:. -=-Y ,,. :;._,,..-=-= . /'v-, . 
/ ' I 

I &, I 

I "-
,.J., ' ' 

Tn CUSTOMCR 
~UPPLY LINE. OR 
OUTPUT PORT ON 
VAL V E. t/\ 0 U N "TE. D 
r-<.E.GULA"TOR 

'\' 

\,~£ 
''("-., ..---+----. 

Lh, 

I 

I 
I 

TO C'J5TOME.R --.. -:1 TO 
SUPPLY L..iN'::. OR P0SITIONE.R I 
OUTPUT PORT ON OUTPUT 
VALVE :V1'.::IJNTE.D 

\ 
\ 

2 

NO. 

. I 

REVISIONS 

DESCRIPTION 

P/N 41181 WAS t.8292 PER 
Dl(,C,1-\C, -loZS~ 

REV. ,CK'O, !DATE 
BY BY 

O.fl l(>JiJi IH~i'S 

UNLESS OTHERWISE SPECIFIED 

RlGULATOR '-5 TO P0511 IONE.R OUTPUT 

DIMENSIONS ARE IN INCHES 
BREAK CORNERS 1/64 MAX. 
FILLETS ARE 1!64 TO 1/32 R 
V INDICATES 250 FINISH 

TOLERANCES ARE, 
DIMENSION I UNDER 6 I 6, 18 OVER 19 

M0UNTE.D ON 
DIRECT ACTING ACTUATOR 

LE.GE.ND: 

ffi SUPPLY C0NNE.CTION 

6 1NPUT CON NE.CT ION 

& OUTPUT CONNECTION 

DECIMALS I i .005 I i .005 
F'FlACl IONS t 1.'64 ± 1/32 

TOLERANCE ON ANGLES t 2½
0 

MOUNTED ON 

:t 010 
t 1/16 

REVER5E ACT I NG ACTUATOR 
, ·~ COPES - VULCAN, INC. 

Wrat Ont of rht WMt Consohdlltd lndusfnts 
r::c? L.Al<E CITY (ERIE co), PA. U. s. A. llJcl 

· FOR. ·. CV 1oOO SUZI L'.:, VALVc 

MooR.E. Boosruz RcL~'< 

AccES50R'< Kn 

OFTSMN G 5 C. DATES Z9 /') cil DSGN. I\R'? OATES·:,\--~ I MASTER Assv I sue Assv lcHEcKEoJ..Ll..I&_DATE'=- ,o,r; it MFG. ___ oATE __ _ 

JOB NO. ____ DATE <( ____ DATE __ _ 

REPRO FROM 
PART coDEI 37scALE .___ jDWG. NO. M-18 9 (JS 8 !REV. I 

D 

C 

B 

I 

-4--'9 - ,, ---~-
!(l,I!;!Y ..... P('>\_~ .... ·~~ .. , --.S:... ~;ii ·ntaldN ._. ____ .,._ A -I &> ·• --= l ~ ,-w ___ 1....,___, __ ---···"--

i. r -- • 



• • • 
, .. 

I 5 I 4 I 3 Y I \ 2 
I 120 VAC cfi' I 1 '} 

ENERGIZED ARRGT."f I /i' LIST OF MATERIAL 

ITEM jaTv I PART IPART1 DESCRIPrI0N I REMARKS 
NO. . NO. CODE 

0 11 11 J,10546 '9:. ASCO SOLENOID VALVE MOD. 

2 I 4 4-1~8\ 3 NIPPLE 1/4• .. 3· LONG 

3 I/ 6:,59 3 STREET ELL 114· 

Al I=< 
SUPPLY 

(2),J ~r(I--=) =-~;:::-;::~--~ 
(3)T f DE-ENERGIZED " 

VENT · 
~ _ _ _ ATMOS. 

D 

.i:,.C 
,_. 
0'1 
·If' 
·~: w: 

i 

B 

A~ CA\..\..EO R:>R O"-' -5:t\-\O? OQt)'e:,Q 

'°'B1:!>~0"Z.AS \~ 

,~--------~ 

MOUNTED ON 
DIRECT ACTING ACTU/f10R 

SHOP ORDER 
rrEM·NO. 3 

AEVERSE ACTUATOR 
ACTION IARRG'T_d ·~ 

~ 

3")64-168'1, ~-:1. COPE/!
0
;,'f~~~r!~~!,f:!C. 

2 \ '--- ~ LAKt ClrY (tRI[ CO.). l'A. U.S. A. ~ 

/ JOB NO------iFOR: CV600 SERIES VALVE 
IIIIKD.BY \,"::::,, DAN\.\4,8\ 

-.0 . .., oJW DAN l·U,-st 
MOUNl"ED Ot-J 

REVERSE A.CflNG ACTUATOR 

ASCO SOLENOID VAL VE 

ACCESSORY KIT· 

I 

C 

B 

A I . -R £'.:.j, S\O ~ ~-- . ... B'< .. C. \i.k -, 
:ffQ;:; .. ;';;: ,ea"wa rli,· ·-A •-·· 

~ ~ I I I . 

DFTSMN R.'5 DATE5·31191 JOB NO. _______ , A 
CHECKED lU'th DATE~ SCALE __ rJJ _____ _ 

~PPD. _ege__ DATE"·S-7'1 

REPRO FROM 
PART COOfl~ OWG.NO.M -159102 REV.* I.· 

MA.~1,.i ,QIJ .l1~J,JI . 

-------------- --------·---------.... ,ee 'I -



lltMI 
NO. 
-~ 

1 • 
ULJ\,R I Pl ,v .. 

POS lflONER 

Ii L---; ~ 
MA, -·· j_ M .. 

EI - I I • -•-•v I • I vy 

,. 

C 

~ ... 
:(11 
er' ' ... 
A 
A, 

. 8 

l 
I 
' A 

;._ 

01 PRESSURE 

l/4" NPT AIR --
SUPPLY 

CONNECT ION 

~IOll ,.,•oio 1 

• 

'R.~I..A"C 

@ 

,.1, I _ ..... _+t ,-11-~-r 

@ 

·-. m .. __ 1 __ J .:~ I NO. j DATE j REVISIONS j BY j CHK I 

•· 'Ii 

lL ...... KS 

3 -.=r. 

REF: 
'SK-DES-9218-M 
SK· DES-9220-M 
REPRO FROM 

2 

0 0 
.,--.:; 
0 0 
O· 0 

U5E THESE. . 
HOLES "TO 
MOVNT ONTO 
ACTUATOR 

MOUNTING 
BRACKET 

NOTES: 

1. FURNISHED WITH POSITIONER. 

2. PRESSURE CONNECT IONS: 
Ol•OUTPUT·D. A. POS ITIONER 
02•0UTPUT·R. A. POS ITIONER 

3. DIRECT ACTING POSIT. ·CONNECT 01 
TO ACTUATOR & PLUG 02 
REVERSE ACTING POSIT. ·CONN'ECT 02 
TO ACTUATOR, & PLUG 01 

4. THE CONTROL ROD SUPPLIED WITH· 
THE POSITIONER SHOULD BE CUT TO 
2-5/8" LONG. 

s. Ar:, GALLEO FOR. ON 6,HoP 
OR't:)~-

JOB No'. 8064-16895 
-D. • Y fj1!}J}_ DATIi \• \-.0.-8\ 
.. D • Y"t:>.)W,. .... \·\9-~I ... 
SHOP ORDER 
ITEM NO. l,7 

... 
, 

~ 
COPES-VULCAN, INC. 0¥,,,,...,.,,, {111~ ,,,.,"., 

I.Alli CIT'f (llfll CO J. I'll. U, & A. at/ 

FOR: 40 11 & 60 11 D. A. CV-600 ACTUAJORS 

ACCESSORY KIT,· 
BAILEY AP-5 POSITIONER 

DFTSMN JH R DAT£ '-·!o·l91 JOB NO. 
CHECKED~- DATE'2:\1:lt SCALE ~ 

....:ld<;,_ DATE0il.J 

PART CODE I $" DWG. NO. L-189727-M'-"t)IREV.4:. 
3 2 

• 

E 

0 

C 

a 

A 



C 

;fa .... 
a, 
f!1 .... 
~ 
8 

/1,. 

II 
,---~---'-· , _______ --,----:--~-....,...----

& • -

1/4" NPT AIR --
SUPPLY 

CONNECT ION 

60-

40D# 

- -
D~~~ .. IPTI~·· 

TO ACTUATOR 

s 

J, I _,.ct,+t 
~D ,,-f 

I 
DETAIL 'A' 

s 

MAT _ 

TE[L l COM'L 

SU.PPLIED WITH 
POslrloNE:R. 

.. 

T 

BY I CHK I NO. I DATE REVISIONS 

6 
.: ' 

BY. I CHK. 

' ,,._ 

\ 

3 2 -~·-------s ~ 

fJ 

--✓ 
<y. 

REF: 
SI<- DES-9219-M 
SK-DES-922.1-M 
REPRO FROM 

✓-

PART CODEl3 

3 

I 
'-...... ~_ 

E ~ 

0 0 
0 0 

USE THESE 
HOLES TO 
MOUNT ONTO 
~'tTU~TOR. .-

MOUNTING 
BRACK.ET 

-----
NOTES: 

_/ 
,/ 

1. ruRNISHED WITH POSITION[lt 

.... 

....._ 

2. PRESSURE CONNECtlONS: 
Ol•OUTPUT-D. A. POSITIONER 
02•0UTPUT-R. A. P051TION£R 

------
:t. DIRECT ACTING POSIT. -CONNECT 01 

TO ACTUATOR & PLUG 02 
REVERSE ACT ING POSIT. -CONNECT 02 
TO ACTUATOR, & PLUG 01 

4. THE CONTROL ROD SUPPLIED WITH • 
THE POS ITIONER SHOULD BE CUT TO' 

0 

C _ 2•5/8" LONG. / _ . , 
!:>. A'S CAL..Ll;:.D t=oR OJ . .,._,, Ir-

'S\-\CP ORDE.R. 

8064-16895 -_ 
JOB NO. . ~ 
__ ,.s. u.., \-,c:o-e, 
.. ..... ~--- \·:i.Z-~\ 
SHOP ORDER 

,._ 

.a 

ITEM ~O. 4 ,<o, ~ , IJ 

' l 

1 
1 

:l 

8);' COPES ·'VULCAN, INC. 
L ~ UllfC1;-., r,:. ~/~ (!'"' ... lld - · : , - ·-

FOR: ~" & 60 " R .• A. CV-600 A9TUAT,ORS 
. I ' , . • 

ACCE%0RY KIT, 
,BAILEY AP-5 P0SITIONER-.,, ... , 

~. 

DfTSMN~ DATE'-·'-·191 JOB NO 
CHECMED~ DATE~ SCAl[ _____ __..,--

,JSC___ DAT[(d?]1 , . • 

QWG.NO.L-189728..,., (REV?f:-

- t. 

/1,. 

:r •.,.· ., ---'-. •· 1"- . ,,_, 
. 2 
✓ ! 

~ .. 
l.sA~t)'. ;.:.._ 

- ·•---:.¥~ ~~\ - ~ .,..: ·. 



II 

ut~<-RIP,,u .. 

I I ? I I + ,..., .... , x I ., I "'v •1 n ~ Y' , ,, v h 

C 

r-

f· 
~~: 
' .... , " . ·, UI I 

~: 
g;: 
•• 

I. 

I 
"' 

L 

114'' NPT AIR ----J 

SUPPLY 
CONNECT ION 

s 

,11 I I 

,-•(+'t ~-11---l' 

2."t 3" 
$TROK£S 

1~5TRDll:E~ . Jl 
I ~ 

DETAIL 'A' 

• 

5 L ~ 
Ml.., ., .. J. Nt.. I 

@ 

NO I DATE REVISIONS · BY 

\ t 

CHK 

r..,.,,,,i KS , 

. 3 _j 

REF: SK· DES-9222-M 
SK·DES-922~ -M 
SK-DES· 9224-M 
REPRO FROM 

P!Rl COO£ 

3 

2 L 

·--

-~ 

! 

0 0 
0 0 

E 

U.SE THESE'•.. ' . 1 
HOLE5 TO . '- . 1 

MOUNT ONTO • l 

MOUNTINu 
BRACKET 

NOTES: 

AC!UATOR 

-·--' 

I. PR[!)SURE CONNECT IONS: 
Ol•OUTPUT·D. A. POS ITIONER 
02•0UTPUT·R. A. POS .IT IONER 

...... 

2. DIRECT ACT ING POSIT. ·CONNECT 01 
TO ACTUATGR-& PLUG 02 
REVE~S(ACT IN6. POSIT. ·CONNECT OZ 
TO ACTUATOR, & PLUG 01 

3. TH£ CONtROL ROD SUPPLIED WITH 
THE POSITIONER SHOULD BE CUT TO 
2·Sl8" LONG. 

.. 

. .,· 
4. ,,._~ c:AU..E.0 ~~ oi.l· 5HQt:" • 

'0~. '' 

JOB No8064- l 6895 
-... IIY~o.us I· IS·§l 
-- ... ~D&ff J·U-P,, -

SHOP ORDER 
ITEM NO. 5,8. ' ' 

I 

D j 

~ 

1 

C 

• .... 

'1., COPES - VULCAN, INC. 0,,.,1,.,_, __ ,,. ' 
I ~ ,_, c,,r r,- co,.,,. u a•· ~ t·"' 

FOR: 100 "ID. A. & R. A. I AND 160 "10. A. 
ONLYI CV· 600 ACTUATORS • 

ACCESSORY KIT 
BAILEY AP-5 POSITIONfR_, 

-- / 
~ 

DfTSlllll .l!IB._ DATE <,,5.191 JOB NO _____ _.:_=-.,e. I 
CHEC11£0.J..\JL. DATE~ SCALE ___ .,.-__ _ 

~DATf,{,/.!l:1;l. 

/ 

DWG.NO~L-189729 ~KDIREV!, 
2 --



--- ---~-----. I I 1 6 J 
_Iciij -~ Ti -1' 

3 

··-····'RK~ 
SPEC, 

EI , t • I .,.,.,,u I ., t )(',IIJIJl.,)t I IIJU LI lJ<>"--""'-"-"--'""~-----+-c--

., 

C 

I~ 
I~ 
I 

I • 
l 
I 

I 

A 

socKET H~OiscifEw I sTEEL I coM'L _____ . ___ --· 
sUPP\.\~O WITH 
PQS\TIOtJER 

s 

J I 

,...q+'t ,_ ij ,, -1' 

1/4" NPT AIR --
SUPPLY 

CONNECT ION 

2''f'?>" 
STROKES~ J1 

l"STROKE ~ 
I 

DETAIL 'A' 

@ 

NO I DAI[ R[VISIONS 1! REF: 
SK- t>ES-92 2 S· M 

I; R£PRO FROM 

-;:--- . . 1 ·. :~·~:"··'-•' - .. -=?···~~-, - - , ~ , ' - - . t ' ' ·--- ., "' ' 

0 0 
0 0 

NIOUNTINC. 
BRACKET 

NOTES: 

U5E THESE 
HOLES TO 
MOVNT ONTO 
~CTUA10R 

I. PRi:SSURE CONNECT IONS: . 
Ol•OUTPUT·O. A. POSITIONER 
OZ•OUTPUT·R. A. POSITIONER 

2. DIRECT ACTING POSIT. ·CONNECT 01 
TO ACTUATOR & PLUG 02 
REVERSE ACT ING POSIT. ·CONNECT 02 
TO ACTUATOR, & PLUG 01 . r, 

3. THE CONTROL ROD SUPPLICO WITH 
THE POSITIONER SHOULD 8£ CUT.IO 
2-5/8" LONG. 

4. A':) c.11.1..1..lit.~ ~ C)l,.,l ,\"\0P 
~~'t. _, 

I _. 

JOB NO. 8064-16895 
. _.,._~t>M..,. ... l•?.\•8~ 

1 

_.,.~ ...... ,-l.HU 
I ,,,,"-

SHOP.ORDER 
ITEM No.· Z. ' 

E 

0 

c 

I.! 

. 1 
a"' COPES-VULCAN, INC.· lh ~,l..l. o.,.,,., ...... , __ •· .. . 
L~ •&Ml c,rr (llfll COJ, "• II&• ltf" 

FOR: 160 " ~- A. CV·600 ACTUATORS ,!'/ ._n 

. ·./ 

ACCESSORY' KIT.,. 
.--; 

, J BAILEY AP.·5 PO~f.j.JON~R • A . 

. / ~MH~DATE~ J08 NO. ______ ,/··., 
Cll£CIIED J1.ilA_ DATElliJY SCALE ________ 

1
_, --. 

"J.5~_DAT['-:/l·7' 1 

PART COD[l,a- DWG. NO. L-1897 30- Mi.,<..t:) EV-7· 

l 5 • 3 2 ~ .. -.--I- I / ,_ -.1 



• 

• i; 
il 

• 
-I 

Jf f ........ ,. 

ITEM 
0. 

~ 

3 
\ 
:, 
; 
? 
5 
~ 

0 

11 
'2 
3 
4 

1'5 

·'" 7 
a 
I~ 
~o 

NO
REO'o. 

2 

s 
e, 

2 

2 

LIST OF 
· PART PART 

DESCRIPTION 
NO. CODE 

\lol 1'5~ s PO'S\"T 101'1 TRMJ<::,1,11, TE. R 

1-l0Tt.·1 lv'll(RO SWli(I-\ 

\~(o330 s MOU\sJT,NG l'Lt>..iE. 
\:,'3,A':>Co 3 CONNO:C. T\\.JC. L\"-1\C.. /:>..SS'Y. 

19(o32':3 5 TRIP 13~\c.."T. 
196457 5 C.01'.lTROI.. l>.RM 

\~03\Z. => OPERi,..T1t....i~ A.RM 

1'3'-3?;1 s C0W'E.L Pll..l 
,,15:.7 ?, \-IE.'1-. hO. CJ:>,~ SC.R. 
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SECTION 1 
INSTALLATION 

Reference Figure 1 for installation dimen
sions. 

The following instructions should be read 
carefully before installing the CV600 Control 
Valve Assembly. 

Check the piping size connecting the valve 
in the system. It should be large enough to 
allow the major pressure drop to occur at 
the valve. 

Whenever possible, the CV600 Control Valve 
Assembly should be mounted with the ac
tuator located above the valve. However, 
if necessary, the valve may be installed 
either vertically or horizontally in a line. 

Never clamp the valve body in a vise, since 
permanent distortion may occur, resulting 
in a damaged valve. 

Check the valve installation to assure that 
the flow enters the valve at the end marked 
'inlet'. 

1.1 VALVES WITHOUT POSITIONERS 

Only one (1) air line connection is required 
for the CV600 valve when the valve is utilized 
without a positioner. Irrespective of actuator 
action, i.e., reverse or direct, the actuator 

cover is provided with a 1/4" N.P.T. tapped 
hole to receive the control signal pressure 
line connection. 1/4" O.D. copper tubing is 
recommended for the control signal pressure 
line. 

NOTE: Maximum air to the diaphragm cham
ber should not exceed 80 psig. 

1.2 VALVES WITH POSITIONERS 

Two (2) air line connections are required 
for the CV600 valve with a positioner. 

1. A clean, dry air supply (40 psig or higher) 
should be connected to an air filter and 
pressure reducing valve. The output from 
the air reducing valve should then be 
connected to the positioner at the 1/4" 
N.P.T. port marked 'supply'. 3/8" O.D. 
copper tubing is recommended for this air 
supply line. The air supply pressure re
ducing valve should then be adjusted for 
the necessary pressure to the positioner 
(not to exceed 80 psig). 

2. The control signal pressure line should 
be connected to the positioner at the 1/4" 
N.P.T. port marked 'instrument'. 1/4" O.D. 
copper tubing is recommended for the 
control signal pressure line. 

SECTION2 
DESCRIPTION OF OPERATION 

The operating range of the CV600 valve is 
the difference in air pressure required to drive 
the valve through its full stroke. This oper
ating range is determined by the range spring 
rating. The standard spring ratings are 24 psig 
and 12 psig. The 24 psig rating is factory ad
juted for a standard operating range of 6 psig 
to 30 psig. The 12 psig rating is factory adjust-

ed for a standard range of 3 psig to 15 psig. A 
20 psig to 40 psig range spring is also avail
able as standard on reverse-acting actuators. 
The operating range may be raised or lower
ed by adjusting the spring compression nut. 

A handwheel actuator, positioner and limit 
switches are available as optional equipment 
of the CV600 valve . 
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CLEARANCE 

REQUIRED '-- f 
FOR TRIM , D 

REMOVAL I 
H 

G DIA 

FIGURE1 
DIMENSIONS 

O Direct 
Acting 

ReverN 
Acting 

f 
L_ B 

FLANGED BODY /t (BODY AUXILIARY 
A--z _..j ~---------1-,C CONNECTION 

OPTIONAL) 
---- A--

l_ 
(BODY AUXILIARY 

CONNECTION C 
OPTIONAL) 

>11.'.l::I'~~• 

SCREWED© 
and BUTT~ 

SOC.WELD WELD 

INCHES :v. 7% 7% 

MM 19 193,6 193.6 
-----
INCHES 1 7¥• 1:v. 

- - ·----- ---- ------------- ------·-
MM 25 196.8 1968 

-------- - ------· 
INCHES 11/2 9¼ 9¼ 

MM 38 234.9 234.9 

INCHES 2 10½ 10½ 

MM 50 266.7 266.7 

INCHES 3 12½ 

MM 75 317.5 

INCHES 4 14½ 

MM 100 368.3 

INCHES 6 20 

MM 150 508.0 

INCHES 8 24 

MM 200 609.6 

...... ,,.,..,,. 
E 

INCHES 1 s:v. 
CV600-4 ----------·-·· ---- ~- -·--

MM 400.1 
- --- --·- --·--- ----- ------

CV600-6 
INCHES 18'/,o 

MM 462.0 

CV600-10 
INCHES 23¾ 

MM 593.7 

INCHES 
CV600-16 

301/,s 

MM 763.5 

(D Screwed and socket weld ends per ANSI Std. B16.11. 
~ Butt weld ends per ANSI Std, B16,25. 
O') Flanged ends per ANSI S1d. B16.5. 

A 

FLANGED CLASS~ 

125 250 400 
and 150 •nd 300 

7¾ 7% 81/e 

187.3 193.6 206.3 

7¼ 7¥• 8¼ 

184.4 196.8 209.5 

0:v. 9¼ 911/e 

222.2 234.9 250.8 

10 10½ 11¼ 

254.0 266.7 285.7 

11:v. 12½ 13¼ 

298.4 317.5 335_5 

133/o 14½ 15¼ 

352.4 368.3 387.3 

17:V• 18% 19½ 

450.8 473.0 495.3 

21¾ 22¾ 23¾ 

542.9 568.3 593.7 

F G 

16'/• 10 
-·------ --------·--· --- ·-·-· ------ -

409.6 

1911 /,. 

499.3 

20•1,. 

719.1 

30'1/• 

781-0 

254.0 
-- ----·--·-

11½ 

292.1 

151/o 

384.1 

18 

457.2 

-3-
4.1.55-156 

800 

81/e 

206.3 

8¼ 

209.5 

93/o 

250.8 

11¼ 

285.7 

13¼ 

336.5 

15½ 

393.7 

20 

508.0 

24 

609.6 

H 
DIRECT 
ACTING 

6 

152.4 

6 

152.4 

10¥• 

273.0 
10¼ 

273.0 

CLEARANCE 

-r------,,/ REQUIRED 
' FOR TRIM 

a----+----~ f REMOVAL ----~ 

BUTT WELD, 
SOCKET WELD AND 
SCREWED BOOY 

B C (NPT) D 

PRESSURE CLASS 

ALL ALL ALL 

53/,s ¾ 2:v. 

131.7 9.5 69.8 

5'/,o ¾ 2'1/• 

131.7 9_5 69.8 

57/,o ¾ 3 

138.1 9.5 76.2 

a•1,. ½ 3:V• 

160.3 12.7 95.2 

8¾ ½ 5 

212.7 12.7 127.0 

99/,o ½ 6½ 

242.8 12.7 165.1 

1013/,s :v. 7¼ 

274.6 19.0 196_8 

123/,s :v. 9 

309.5 19.0 228.6 

J 
REVERSE K 
ACTING 

61/, 10 
--

165.1 254.0 

6½ 10 

165.1 254.0 

10½ 18 

266-7 457.2 

11½ 18 

292.1 457_2 
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DIRECT-ACTING 

DIRECT-ACTING 
WITH HANDWHEEL 
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FIGURE2 
DIAPHRAGM ACTUATORS 
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2.1 VALVES WITH POSITIONERS 

The CV600 assembly may be designated 
as reverse or direct action. The action of the 
CV600 assembly is determined by the indi
vidual action of the valve trim, valve actuator 
and positioner. Changing the action of any 
one of the individual components will change 
the action of the assembly. Changing the 
action of any two of the individual compo
nents results in no change of the assembly 
action. 

Refer to Figure 11 for the resulting assem
bly actions for various component arrange
ments. 

The pneumatic controller signal is directed 
to the CV600 valve positioner at the port 
marked 'instrument'. A change in the pneu
matic controller signal results in an output 
pressure change from the positioner. This 
change is directed to the diaphragm chamber 
of the valve actuator causing the valve to be 
repositioned. As the valve is repositioned a 
linkage attached from the valve yoke to the 
positioner causes a feedback force to be 
exerted on the positioner bellows resulting 
in a counterbalance of the pneumatic con
troller signal. The circuit is designed to 

result in a continued loading change on the 
valve's diaphragm by the positioner until 
the valve has actually repositioned itself and 
has rebalanced the initial pneumatic signal 
change. This arrangement provides fast, ac
curate, positive positioning of the valve. 

2.2 VALVES WITHOUT POSITIONERS 

The action of the CV600 assembly without 
a positioner is determined by the individual 
action of the valve trim and valve actuator. 
Changing any one of the individual compo
nents will change the action of the assembly. 
Refer to Figure 11. 

The pneumatic control signal is directed 
to the diaphragm chamber of the CV600 
valve. An increase in the pneumatic con
troller's signal increases the pressure on 
the valve diaphragm causing the valve to 
reposition itself until the range spring is com
pressed sufficiently to establish equilibrium. 
Since the counterforce exerted by the range 
spring varies proportionally to the distance 
compressed, linear increases in the dia
phragm pressure result in a linear reposi
tioning of the valve stem. 

SECTION3 
ASSEMBLY 

3.1 DIRECT-ACTING 

Reference Figure 3. 

In a direct-acting actuator, the lower seat 
of the range spring is supported by the spring 
adjustor and the upper seat applies its force 
to the diaphragm plate to force the stem 
upward. The spring adjustor is screwed 
up or down over the actuator stem, and the 
upper part of the actuator stem is fastened 
to the diaphragm plate. The actuator stem 
is prevented from turning by the diaphragm 
plate and stem connector. 

The lower diaphragm cover is held to the 
frame by capscrews, and the two (2) dia
phragm covers are held together by cap
screws and nuts. Attached to the lower end 
of the actuator stem is the stem connector, 
into which the valve stem assembly is screw
ed and clamped. In the absence of, or upon 
loss of, air to the diaphragm chamber, the 
spring exerts its force upward against the 
diaphragm plate to force the stem upward 
and the valve into the open position. 

-5-
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An increase in pneumatic loading pressure 
drives the diaphragm plate and stem assem
bly downward toward the closed position, 
when the pressure is sufficient to overcome 
the counterforce of the spring. 

3.2 REVERSE-ACTING 

Reference Figure 4. 

In a reverse-acting actuator, the upper seat 
of the range spring is supported by the frame 
and the lower seat applies its force to the 
spring adjustor which is screwed onto the 
lower end of the actuator stem. The upper 
end of the actuator stem is attached to the 
diaphragm plate after passing through the 
frame and lower diaphragm cover. The actu
ator stem is prevented from turning by the 

diaphragm plate at the top and the stem 
connector at the bottom. The lower dia
phragm cover is fastened to the frame with 
capscrews. The two (2) diaphragm covers are 
held together by capscrews and nuts. Attach
ed to the lower end of the actuator stem is 
the stem connector, into which the valve 
stem assembly is screwed and clamp~d. 

In the absence of, or upon loss of, air pressure 
to the diaphragm chamber, the spring exerts 
its force downward against the spring ad
justor to force the stem downward and the 
valve into the closed position. An increase 
in pneumatic loading pressure moves the 
diaphragm plate in the upward direction, 
as well as the stem assembly to which it is 
connected. When the counterforce of the 
spring is completely overcome the valve 
is fully open. 

SECTION4 
ACTION IDENTIFICATION 

4.1 DIRECT-ACTING VALVE 

A valve is direct-acting when it closes with 
valve stem movement toward the valve body 
and opens with valve stem movement away 
from the valve body. 

4.2 DIRECT-ACTING ACTUATOR 

An actuator is direct-acting when an increase 
in the diaphragm loading pressure causes the 
valve stem to move toward the valve body. 

4.3 REVERSE-ACTING ACTUATOR 

An actuator is reverse-acting when an in
crease in the diaphragm loading pressure 
causes the valve stem to move away from 
the valve body. 

4.4 DIRECT-ACTING POSITIONER 

A positioner is direct-acting when an increase 

in the pneumatic input signal causes an in
crease in the positioner output pressure. 

4.5 REVERSE-ACTING POSITIONER 

A positioner is reverse-acting when an in
crease in the pneumatic input signal causes 
a decrease in the positioner output pressure 
and a decrease in the pneumatic input signal 
causes an increase in the positioner output 
pressure. 

4.6 DIRECT-ACTING ASSEMBLY 

An assembly is direct-acting when an in
crease in the pneumatic input signal causes 
valve closing. 

4. 7 REVERSE-ACTING ASSEMBLY 

An assembly is reverse acting when an in
crease in the pneumatic input signal causes 
valve opening . 
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FIGURE3 
DIRECT-ACTING ACTUATOR ASSEMBLY 
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FIGURE4 
REVERSE-ACTING ACTUATOR ASSEMBLY 
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SECTIONS 
QUICK CHANGE TRIM DESIGN 

This quick change design provides ease of 
inspection and maintenance in addition to 
permitting trim interchangeability. A num-

ber of full and reduced trim sizes are easily 
adapted to meet specific field requirements. 

UNBALANCED 
SINGLE SEAT 
PLUG 
THROTTLE 

BALANCED 
DOUBLE SEAT 
PORT 
THROTTLE 

CAV-B9® 
BALANCED 
SINGLE 
SEAT 

TYPICAL 
REDUCED 
TRIM 

FIGURES 
TRIM TYPE 
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EXPLODED VIEW OF TYPICAL QUICK CHANGE TRIM 
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GUIDE BUSHING 

TRIM 
GASKET 

-4---PLUG 

SEAL--.,._o 

-

f;....-CAGE 
o---SEATRING 

BODY 

½ 

TRIM GASKET -
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SECTION 6 
VALVE SPRING AND STEM ADJUSTMENT 

6.1 VALVE SPRING ADJUSTMENT 

The spring was properly adjusted at the 
factory and only minor adjustments should 
be necessary unless the actuator has been 
disassembled. Turn the spring adjuster coun
terclockwise (looking down) to increase the 
spring force. 

6.2 ASSEMBLY OF STEM CONNECTOR 
AND STEM ADJUSTMENT 

CV600 valves are assembled and adjusted 
at the factory. After maintenance, stem ad
justment should be made before other adjust
ments, such as valve travel indicator plates, 
positioner linkages or limit switches (if in
cluded). The following applies to all lengths 
of strokes. 

DIRECT-ACTING (NORMALLY OPEN) 

With the plug seated, pressurize the air cham
ber to bring the actuator stem down to a 
distance equal to the valve stroke. Confirm 
that 'stroke' can be exceeded by at least 
1/16". (If not, back off from the maximum 
travel by 1/16".) 

Position locking nut and indicator arm on 
valve stem. Attach stem connector to actuator 
stem and valve stem; torque securing bolts 
to 18 to 20 ft. lbs. Tighten stem locking nut. 

The travel is thus limited in the open position 
by the diaphragm stop striking the cover and 
in the closed position by the plug seating 
in the cage. 

REVERSE-ACTING (NORMALLY CLOSED) 

With the plug seated, pressurize the air cham
ber to lift the actuator stem to its maximum 
travel. Lower the actuator stem by an amount 
equal to valve stroke plus 1/16" by reducing 
the air pressure. After assembly, the actuator 
stem must rise by at least 1/16". 

Attach the locking nut and indicator arm 
to the valve stem. Attach stem connector 
to actuator stem and valve stem; torque 
securing bolts to 18 to 20 ft. lbs. Tighten stem 
locking nut. 

The travel is thus limited in the open position 
by the valve striking the bonnet or the dia
phragm plate striking the cover. The travel 
is limited in the closed position by the plug 
seating in the cage. 

SECTION7 
MAINTENANCE 

7.1 PACKING REPLACEMENT 

Under normal operating conditions the main 
valve stem packing should be replaced once 
a year. (Obtain the part number from the 
valve data sheet.) 

1. Check replacement packing for proper 
size and type. 

2. Shut off the valve to prevent leakage 
during the removal of the old packing. 

3. Remove the two (2) packing flange nuts 
from their studs and remove the old 
packing. 

4. Remove the old packing with a packing 
hook and make sure the stuffing box is 
clean. Compressed air directed into the 
box may be used for cleaning. 

5. Open the replacement packing in the 
direction of the bias cut and insert one (1) 
ring around the stem and tamp into the 
stuffing box. Each succeeding packing 

-11-
4.1.55-164 

COPES-VULCAN 
FORM #01 :P126:37 

• 

• 

• 



• 

• 

• 

ring should be oriented so that its split 
is rotated 90° (clockwise) from the ring 
immediately below it. The packing follow
er may be used to tamp the packing rings 
into place. 

6. Replace the packing gland and screw it 
into the stuffing box. 

7.2 DIAPHRAGM 

The main valve diaphragm should be in
spected once a year and the diaphragm 
replaced as required. (Obtain the part num
ber from the operator assembly drawing.) 

7.3 POSITIONER (OPTIONAL) 

Refer to the attached positioner instructions 
for maintenance procedure. 

7.4 FITTINGS 

Under normal operation the valve fittings 
should be inspected once a year and the 
fittings should be cleaned, reground or re
placed as required. Replace u-cup seals when 
they show excessive wear. More frequent 
inspection and servicing of the valve fittings 
may be required for severe operating condi
tions. Reference Section 9.5 for proper field 
fit-up of trim. 

SECTIONS 
FIELD DISASSEMBLY 

8.1 DIRECT-ACTING ASSEMBLY 

Remove body/bonnet nuts and lift actuator 
off body. The bonnet, plug and stem assem
bly being attached to the actuator, will also 
be removed at this time. 

The balancing cylinder or cage spacer (which
ever is required), plus the seal, cage, seat 
ring and trim gasket can now be lifted out 
of the body for examination. Reference Fig
ures 7 and 8. 

Loosen stem nut and screw the plug and 
stem assembly out of the stem connector 
and pull it through the bonnet. Or remove 
the two (2) bolts and nuts from the stem 

connector and separate the connector. Then 
pull the stem through the bonnet. 

If the actuator and bonnet are to be sepa
rated, unscrew the actuator clamp and lift 
the actuator from the bonnet. 

8.2 REVERSE-ACTING ASSEMBLY 

The field disassembly procedure for the 
reverse-acting assembly is the same as for 
the direct-acting except that the plug must 
be moved off the seat by either the handwheel 
or by loading the diaphragm chamber with 
air. Once this is done, the above procedure 
can be followed. After the actuator is removed 
the air may be bled off. 

SECTIONS 
FIELD REASSEMBLY 

9.1 PLUG AND STEM ASSEMBLY 
(IF REQUIRED) 

Coat tapered junction threads and pilot with 
Crane Anti-Seize Compound S-4395 before 
assembly. 

The plug shall be screwed on the stem before 
pinning; for 1/2" tapered junction use 25 ft. 
lbs. torque and for 3/4" tapered junction use 
50 ft. lbs. torque. 
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Use a proper strap wrench or a wrench with 
soft jaws, being careful not to damage the 
chrome surface of the stem or the guide 
surface of the plug. 

After the stem is properly torqued, drill the 
pinhole in the stem, 3/32" diameter for 1/2" 
stems and 1/8" diameter for 3/4" stems. 

Next assemble the spring pin being careful 
to center the pin in the stem. 

9.2 TRIM ASSEMBLY 

Reference Figures 7 and 8. 

Place the seat ring gasket in the body counter
bore and carefully center the seat ring over it; 
there should be a .050" gap between the 
bottom of the seat ring guide and the body 
counterbore surface. Make sure the seat ring 
seat is facing toward the bonnet flange of the 
body. (The seat ring seat is an approximately 
20° inclined surface.) Place the cage over 
the pilot diameter on the seat ring, the end of 
the cage that matches with the seat ring has 
the smaller outside diameter. 

Next, assemble the balancing cylinder, if 
required. (Reference Figure 7.) If a u-cup 
seal is called for, press the seal into the coun
terbore recess on the end with the smaller 
outside diameter, with the opening of the seal 
facing that end. Push the seal into the cylinder 
until it touches the shoulder. Place the 
balancing cylinder over the pilot diameter 
on the top of the cage. The top of the bal
ancing cylinder should be .200" below the 
top surface of the bonnet flange. 

Next, place a trim gasket on top of the 
balancing cylinder if required. 

Insert the plug and stem assembly into the 
trim and push down to the seat ring seat. 
With light pressure on top of the balancing 
cylinder stroke the plug to ensure the seat 

ring, cage and balancing cylinder will line 
up concentrically with it. Return the plug 
to the seat ring seat. 

For reduced trim assemblies which require 
cage spacers, (reference Figure8) the assem
bly procedure is as above except the cage 
spacer is placed over the pilot diameter on 
the cage. 

For reduced trim assemblies which require 
reducer bushings (reference Figure 7), the 
assembly procedure is as above except that 
first a reducer bushing and full size trim 
gasket are placed in the body counterbore, 
and last, a reducer bushing is placed over 
the balancing cylinder and a full size trim 
gasket placed on top of it. The gap between 
the top of the reducer bushing and the top 
of the bonnet flange will be .100". 

9.3 BONNET ASSEMBLY 

Place the guide bushing into the bottom 
of the stuffing box. 

Place the bonnet onto the body, making 
sure the body gasket is in place, over the 
stem and body studs. Be careful to line the 
stem up with the guide bushing inside the 
bonnet and the body studs with the bonnet 
flange holes. The bonnet is to be oriented 
with the packing stud centerline, perpen
dicular to the flow centerline. The raised 
face of the bonnet flange should pilot con
centrically with the bore of the body. The 
gap between the bonnet flange and the body 
flange should be approximately .050" for 
full and reduced size trim on trim sizes 3/4", 
1" and 1 1 /2", approximately .100" for full 
size trim size 2" and larger; and approximately 
.200" for reduced trim size 2" or larger. 

Assemble the body nuts after applying 
Crane Anti-Seize Thread Compound S-4395 
to the threads and nut contact area. Tighten 
until the gap between the flanges is approxi
mately 1/32". 
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FIGURE7 

Single Seat Port Throttling Trim 

TRIM GASKET 

TRIM GASKET 
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TRIM GASKET -----TRIM GASKET 

FULL SIZE TRIM REDUCED TRIM 

U-CUPSEAL 

FIGURES 

Single Seat Plug Throttling Trim 
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Assemble the stuffing box. On top of the 
guide bushing, place the required packing 
sets, each ring individually seated with end 
cuts staggered. The packing follower may 
be used to seat the packing. Place the packing 
flange over the studs and follower and tighten 
the packing nuts sufficiently to eliminate 
leakage. Avoid overtightening the packing. 
Stroke the plug to assure alignment. 

Tighten the body nuts to the torques listed 
in Figure 9 securing the bonnet to the body. 
Tighten all nuts to the initial torque, then 
relieve and tighten to final torque, one by one. 

9.4 ACTUATOR TO BONNET ASSEMBLY 

Place the required actuator onto the bonnet. 
The actuator clamp (with machined boss 
facing the bonnet}, the stem connector lock
nut, and the indicator arm must be installed 
before the actuator is completely lowered. 

Orient the actuator so that the positioner 
brackets face the side of the body marked 
'Copes-Vulcan'. 

Screw the actuator clamp down and torque 
using a spanner wrench. For 3/4" to 2" valves 
use 1350 ft. lbs. minimum torque and for 
3" or larger valves use 2100 ft. lbs. minimum 
torque. 

For stem adjustment and stem connection, 
reference Section 6. 

9.5 LAPPING OF TRIM ASSEMBLIES 

Reference Figure 10. 

Single and double seat trim assemblies are 
to be lapped as follows: 

Evenly apply lapping compound, such as 
Carborundum Finishing Compound Grade 
'CM' (medium grit}, to the seat(s}. 

Rotate the stem (applying little vertical force} 
clockwise and counterclockwise between 
90° and 180° in each direction. If the plug 
is heavy, relieve excess weight by hanging the 
plug on a spring scale. 

Periodically clean the seats and inspect for 
uniformity of wear, (even all the way around}. 

FIGURE9 

Torque Table 

STUD THREAD SIZE INITIAL TORQUE 

1/2-13 UNC 46 

5/8-11 UNC 90 

3/4-10 UNC 155 

7/8-9 UNC 250 

1-8 UNC 375 

1 1/8- 8 UN 540 

1 1/4- 8 UN 750 
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FINAL TORQUE 
(20,000 PSI STUD STRESS) 

23 

45 

78 

125 

178 

271 

378 
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t 
1/64" 

FIGURE 10 

Seat Lapping 

SEATING BAND 

BOTTOM OF PLUG 

1 
1/32" 

~--+-- SEAT RING 
OR 

BALANCING 
CYLINDER 

NOTE: SEAT ANGLE 'A' OF PLUG MUST BE STEEPER 
FROM VERTICAL CENTERLINE THAN SEAT ANGLE 'B' 
OF SEAT RING SEAi. FOR EXAMPLE, IF THE SEAT ANGLE 
OF SEAT RING IS 22° + 112°, THE PLUG ANGLE MUST 
BE 20° + 112° . 
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AIR FAILURE 
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DIRECT FITTING 

FIGURE 11 

CV600 Arrangements 

WITH POSITIONER 

ACTUATOR POSITIONER ASSEMBLY 

DA 
RA 
DA 
RA 

CLOSES ON 
SUPPLY 
AIR FAILURE 

INSTRUMENT 
SIGNAL INCR. 
VALVE CLOSES 

REVERSE ACTUATOR 
REVERSE POSITIONER 
DIRECT FITTING 

DA 
RA 
RA 
DA 

DA 
DA 
RA 
RA 

OPENS ON 
SUPPLY 

"--T""--r--' AIR FAILURE 

INSTRUMENT 
SIGNAL INCR. 
VALVE OPENS 

DIRECT ACTUATOR 
REVERSE POSITIONER 
DIRECT FITTING 

CLOSES ON 
SUPPLY 
AIR FAILURE 

INSTRUMENT 
SIGNAL INCR. 
VALVE OPENS 

REVERSE ACTUATOR 
DIRECT POSITIONER 
DIRECT FITTING 

DIRECT-ACTING ASSEMBLIES REVERSE-ACTING ASSEMBLIES 

OPENS ON 
SUPPLY 
AIR FAILURE 

INSTRUMENT 
SIGNAL INCR. 
VALVE CLOSES 

DIRECT ACTUATOR 

DIRECT FITTING 

WITHOUT POSITIONER 

ACTUATOR ASSEMBLY 

DA DA 
RA RA 

MAXIMUM AIR TO DIAPHRAGM - 80 PSIG 

MAXIMUM STROKE: 
CV600-4 ____ 1 Inch 
CV600-6 ____ 1 Inch 
CV600-10 ____ 2lnches 
CV600-16 ____ 3 Inches 
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ISSUED March 29, 1979 \COPES-VULCAN 
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AC'rUA TORr::i 

1. 

?. 

') 
_J. 

)~ . 
1, .1 

4.1.1 

4 .1.2 

PUHPOSE 

The purp9se of this procedure is to establish instructions for the proper assembly of CV600 valves to the cv6oo ~iaphragm actuators. 

~"3COPE 

'l'hi,; procedure clc:::;cribes the asscrnlily of valves, body assemblies, bonnet assemblies, studs, plugs, stems, tr:Lm assemblies, stem connectors and 110, 60, 100 and J.60 square inch cv6oo type actuators. · 

DEFINITION 

The letter "a" shall be defined as the travel of the valve as indicated on the shop order for each particular valve. 

PHOCEDURE 

Bonnet and Packing Studs 

Th~ following assembly method shaJJ. be used f'or n11 sLu<Jc; whi.ch arc to be threaded in to th,~ body unu rlonne t. In alJ cases., thr: enu of th-2 stud w:i t~h Lhr! chorL lc~nrr,Lh or· threads is 8ssembled into the body or bonnet. Markingu should be on the outside end. 

Degrease the tapped stud holes. Degrease the threads on the studs. 

At assembly, apply Locktite Sealant grade AV 87 or Locktite 271 to the stud thread. Do not apply Locktite to the stud thread that will accept the nut. 
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l.j .1.2 

l~. 2 

1,.? .1 

/1. 2.2 

J,. 2. ::\ 

,, . ) 

l+ • .3. l 

CVI PROCEDURE NO. Mnrli fi Prl 
REVISION NO. L1 

Screw the studs into body or bonnet soon after Locktite -is applied. The nuts on the studs should be tightened to the bonnet or packing gland follower to seat the stud threads before the sealant hardens. 

Plug and Stem Assembly 

l~ug and stem may be pre-assembled for fit-up or lapping operation. 

Coat dog point threads and pilot with Crane Anti-Seize Compound s-43:)5 before assembly. 

The plug shall be screwed on the stem before pinning using the following torques: 

J../2" dog point 
3/4" dog point 

25 ft/lbs 
50 ft/lbs 

Usl~ a proper strap wre,nch or wrench with soft jaws, being careful not to damage the chrome surface of the stem or the guide surface of the plug. 

After the stem is properlii'" torqued, transfer drill the pinhole in the stem, 3/?,?' diameter for 1/?" stems and 1/8" diameter for 3/h" diameter stems . 

Next, assembln the spring pinA being careful to center the pin ln the stem. (P/N 18e52~j8 for 1/2" stems; P/N 96?28 fo.r 3/4" stems.) 

'l' r:Lrn Assembly 

Plnce the seat ring gasket in the body coun te rbore and carefully center the seat ring over it; there should be a .050" gap between the bottom of the seat ring guide ~nd the body counterbore surJ~ce. M3kc s~re the seat ring seat is facing towarcl th,::! bonnet flange o.C tl1e boJy. ( /3ea t ring seat is an approximately ~o 0 inclined surface.) Place th•:! car;e over the pl lot d :Lame te r on the seat ring; the end of the cage that ma Lches w:L th the seat ring has the smaller outside diameter . 
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4.11 
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!1. 4. 2 

CVI PROCEDURE NO. Mnrtj fj Prl 

REVISION NO. 1
1 

Next, assemble the balancing cylinder if requjred. 
(See Figure 1.) If a U-cup seal is called for, press 
the seal into the counterbore recess on the end with 
the smaller outside diameter with the opening of the 
seal facing that end. Push the seal into the cylinder 
until :Lt I.ouches the shoulder. Place the baJancing 
cylinder over Lhe pilot diameter on Lhe top of the 
cage. The top of the balancing cylinder should be . 200" 
below the top surface of the bonnet flange. 

Next, place a trim gasket on top of the balancing 
cylinder if required. 

Tn:Jert the plu1_i; and stem ar;ccml)ly :Lnto the tr:im und 
push down Lo the seat rin1~ r;eat. WiLh Jic:ht pr1.:Gsurc 
on top of the baJancinr, cylinder stroke the plur~ to 
insu~e the seat ring, cage and balancing cylinder will 
line up co·1cen trically with it. Re turn the plug to 
the seat ring seat. 

For reduced trim assemblies which require "cage spacers" 
(see fi'jgure ?b) the assembly procedurcJ i.:J as above except 
Lhe caee spacer is placed over the pilot diameter on 
the cage. 

For reduced trim assemblies which require "reducer 
bushings" (see Figure lb) the assembly procedure is as 
above except that first a reducer bushing and full size 
trim gasket are placed in the body counterbore, and 
last, a reducer bushing is placed over the balancing 
cylinder and a full size trim gasket placed on top of 
it. The gap between the top of tile reducer buLJhi.ng 
and the top of the bonnet flange wi11 be .JOO". 

Bonnet Assembly 

All bonnet assembly parts are to be rn:inufactured 
according to the part drawings and all component parts 
are to be selected according to the assembly drawing. 

Assemble packing studs accordine to Sectio~ 4.1. 

Assemble pipe plug, if called for, using Teflon tap~ 
or suitable thread compound to assure pressure tight 
assembly and ease.of disassembly. 
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4.4.4 

4.4.5 

lJ.l~.6 

4.4.7 

CVI PROCEDURE NO. Mnrlifi Prl 

REVISION NO. ____ 4 ___ _ 

. Place snap ring into groove on packing follower. 

Place guide bushing into bottom of stuffing box. 

Place the bonnet onto the body, making sure the body 
gasket is in place, over the stem and body studs. 
Be careful to line the stern up with the guide bLishing 
:1 ns tde thQ bonnet and thl! l,ody i-: twin with the bonnc t 
f'lnnc;e hole:.:. Bonnnt :l.l: to bci o:r:lenLc:d w:Lth packln(-'. 
Gtud center:! tne [Jurpe11diculur to flow center1lrw. 
'l'he raised face of the bonnet 1'1anl~e should pilot 
concentrically with the bore of the body. The gap 
between the bonnet flange and the body flange should 
be . 0501' _ for full and reduced size trim on trim sizes 
3/4", 1", and 1-1/2"; .100" for full size trim size 
211 and larger; and • 200 11 for reduced trtm size 2" 
and larger. 

Assemble the body nuts after applying Crane Anti-
Seize thread compound s-l-1-395 (CVI P/N 95123) to the 
threads and nut contact area. Tighten until the gap 
between the flanges is approximately 1/32". 

Assemble the stuffing box. On top of the guide bushing 
place the required packing sets each ring individually 
seated with end cuts sta~gered. The pucking follower 
mn_y be uscid to seat the pack in(',. Place tho packing 
J'Jange over the stu.cls ancl follower and tighten the 
packinf~ nut~: sufficlen tly to climtna tri leakae:c. Avoid 
overtir~htenin{_j the packlnc;. Addit'i.o~al packing 
instructions are contained in procedure 1.2.199. 
stroke the plug to assure alignment. 

4.1.55-176 
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CVI PROCEDURE NO. Modified 

REVISION NO. h ___ ___;, ____ _ 
'J'Jc;hten the; body nuts to the following torques secur:ing 
-th~ bonnet to the body: 

STUD 
THREAD 

SIZE 

*TIGHTi~N ING TORQUE 
(Fr/LBS) 

HYDROSTATIC TEST 

TIGHTENJNG TORQUE 
(Fr/LBS) 

DESIGN COND. 
(20,000 PSI STUD STRESS) 

1/2 - 13 UNC 
5/8 - 11 UNC 
-~/11 - 10 UNC'. 
7/8 - 9 UNC 

1 - B UNC 
1-1/8 - n UN 
1-1/11 - 8 UN 

l.j6 
90 

155 
?50 
·w~3 
5)1 O 
750 

23 
115 
78 

1?5 
17H 
;;•n 
:rrs 

*Per ASME Boiler and Pressure Vessel. Code 
Section VIII, Appendix S, 1968 

Inlet Tag 

Place the inlet tag on the centerline of th2 body /bo:ine t 
flange on the end defined by the trim as follows: 

Balanced trim: "inlet" is over seat 
Unbalanced trim: "inlet" is 11nder seat 

4.1.55-177 

SHEET 6 ----
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CVI PROCEDURE NO. Modified 

REVISION NO. lt 

Actuator to Bonnet Assembly 

Plnce the rcqui.rr!d ncLuutor onto the lJ01111ct. 'l'hu 
a<'tuator c:Jrnn1, (with machi11ud liot:t: L'nc:i.ng the l>cJtinut), 
the stem co, 1 nee tor lock nut;, and Lhe indicator a rm 
must be installed before the actuator ls completely 
lowered. 

Orient the actuator so that the posi ti oner brackets 
face the Gide of the body marked "Copes-Vulcan." 

::;crew the actuator clamp down and torque using a 
spanner wrench as follows: 

3/4" - 2 11 valves 
3" & larger valves 

1350 ft/lbs minimum 
2100 ft/lbs minimum 

J\~;ncrnbJ.y or :~tern Connector 

ll:Lrec L ac t.Lnr; ( normally open) 

With the pJug seated, pressurize the a:Lr chamber to 
bring the actuator stem down by the dimension "a" 
given in the shop order. Confirm that "a 11 can be 
exceeded by at least 1/lG of an inch. ( If not, back 
off from the maximum travel by 1/16 of an inch.) 

Attach stern connector and torque ccc urin[:. bo1 t::; to 
18 - 20 ft/lbs. Locking nut and indicator arm were 
to have been previously positioned. 

The travel is thus limited in the open pos :L tion by the 
diaphragm stop striking the coverand in the closed 
position by the plug seating in the cage. 

· nc verse ac U rif~ ( nonnal1y cloGcd) 

WiLh the pJlW, :3catcd, prer;:;ur:i.ze Lh<! air eh: .. unbc~r to 
1 ift the actuator stern by its rated tru vel, plu:.; 1/16 
of an inch and less dimension "a". [lj_mension "a" is as 
given in the shop order. The actuator stem must rise 
by at least 1/16 of an inch. 

4.1.55-178 
SHEET 

• 

• 

• 7 

.. 



• 

• 

• 

Modified CVI PROCEDURE NO. ______ _ 

REV LS lON NO. 11 

Con tj_nued ... 

/\ttach stem connector ,ind torq1w, r:ecur1.nrr. bolLs to 
J.8 - 20 ft/lbs. Lockj_nc: nut and indicator arm were 
to have been previously posj_tioneJ. 

'l'he travel l.,_; thLU, lirn:i.tc)d :i.n the-! open posJ.tj_on by 
the valve pJ tig strikinc: the bonnet or the diaphrar;m 
plate striking the cover. The travel is limited in 
the closed position by plug seating in the cage . 

4.1.55-179 
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NOTES: 

l. EYE BOLTS TO BE 180° APART. 

2. 

3. 

4. 

WHEN ASSEMBLING ITEM 14. YOKE, AND ITEM 
15, SPRING ADJUSTOR, USE CRANE 
COMPOUND 425A, CV PART 1;0. 95123, 
ON THREADS. 

TIGHTEN 19, NUT, T020 LBS. FT. OF TORQUE. 

TIGHTEN ITEM 10, SCREW, TG :;S LBS. FT. OF 
TORQUE . 

D 

c I~ 

~ 11 I • ; ' \ DEEP, 4 HOLES AT 

Gr ~~ Lii / 7 I ~ 5. DIMENSIONS IN INCHES & (MILLIMETERS>. 

ALL NUTS, BOLTS, .\ND WAS:iERS ARE TO 
BE BLACK OXIDE FINISHED PRIOR TO 
ASSEMBLY. 

C 

8 

A 

:Jtj' \ ~ @·-- ;,:, 
_ . . ~' i 22 

Qi)-- -- . \ ~ ciJ-- q 
--en ,I g I 

4t½ L~_ - . 
~~ ~L r-:--J. tCJ 

ASSEMBLY 
PART NO. 

189959-2 
189959-3 
189959-4 
189959-5 

MODEL CV-600-4 0. A. 
MODEL CV-600-4 D. A. 
MODEL CV-600-4 D. A. 
MODEL CV-600-4 D. A. 

l 

I 

I 

I I 

I I 

WITHOUT HANOWHEEl.,3-15S PRING 
W 1TH HANOWH EEL 3-15 SPRING 

6. 

7. 

8. 

WI TH OUT HANOWHEEL, 6-30 SPRING 
W 1TH HANDWHEEl, 6-30 SPRING 

YOKE, COVER, BASE, ACTUATOR IHANDWHEEU 
HOUSING, AND BRACKETS (If REQU IREDI 
ARE TO BE PRE-PAINTED. 

ASSEMBLE PER CV PROCEDURE tl. 2. 279. 

~ 
COPES-VULCAN, INC-o,., ol fM ,ta,-.. :~Illltd#WJ /ndust,tf1 

IAl(E Clr'f (tltJt CO J. l'A II.$ A. tit' 

ACTUATOR AS S l',18 l Y 

MODEL CV-6C>4 D. A. 

CAST STEEL COI-.STRUCTION 

(r VALVE STP.',) 

OFTSMN JHk DATE' ' 1 ·1 JOB NO 
NO. I OATEl _ R[VISIO_NS ; BY l CHK. NO. OATE REVISIONS - BY CHK. CHECKEO..i1!Jh__DATE1· 0 ·~~ SCALE ________ , 
I ?'-,·79rVUETEDIHM'214LiPDATEDREV. JHRi ·.', .)!,/(,' OAT£;-·,.;, 

Sif\TVSBLOCKPoRE_C~216 i -
2 91019 ADflrD ITEM ,1. NOTFs c,14 e.~";:; .n11, I IREPRO FROM L-1e104s--1 DWG NO L-\89959 SHT. l 

~-HLUS4f5 PE'l[.Ce,Z~9- i I IPARTCODEl4 • • OF 5 
REV.2 

,...,..,,.1'011,...,1.1, .. 
7 6 6 4 3 2 

• • • 
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A 
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00 
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IHM 
NO" 
2 
3 
4 
5 
6 

7 
8 
9 
10 

11 
12 

13 
14 
15 
16 
11 
18 
19 
20 

22 
23 
24 
25 
26 

27 

28 
29 

30 

31 

IIO. 

• 
NO. 

REO'D 
I 

10 

l 
12 
l 
I 
6 
4 
I 

l 
I 

l 
1 

l 
l 
I 

l 
l 
1 

2 
1 
z 
I 

1 

6 

6 
l 

1 

2 

DAit 

PltRT NO. PART 
CODE 

169658 3 
4548 3 
185981 3 
13803 3 
185977 3 
185991 3 

4467 3 
64341 3 
187034 3 
186000 3 
1859'.>2 3 
186983 3 
185963-R 3 
185995 3 
186995 3 
186009 3 
187036 3 
4536 1 
187019 3 

V-2253 3 
187023 3 
13~380 3 
174703 3 
78688 ~ 
2619 ~ 
1898 3 
187040 3 
61822 3 
31340 3 

1(¥1SQIS 

• • -·- -------- - - - -
LIST Of MATERIALS 

DESCRIPTION MAT'l. MAl'L SPEC. owe. NO. REMARKS 

COVER ASSEMBLY L-169658 

HEX HEAD CAP SCREW STEEL COM' l. 5116·18 x 314" LONG 

0 IAPHRAGM BUNA'N' COM'L. L-185'l81 1/16" THICK W 1TH FABRIC 

HEX NUT STEEL COM'i.. 51 l 6-18 

BASE STEEL L- 185977 S AE-1008· I 010 

DIAPHRAGM PLATE ALUM. ASTM-826 L-185991 ALLOY SG70A, CONO. T6 

HEX. HEAD MACH. SCREW STEEL COM'l. 318-16 x 314" LONG 

ROUND HEAD DR IVE SCREW SHH COM' L. f4 x 3116" LONG 

FLAT HEAD MACH. SCREW SHEL COM' L. l/2-20 x 1-314" LONG 

ACTUATOR STEM STEEL AS l M ·A 108 M-185999 SAE-1112 

SPRING SHEL ASTM-A689 s-1e'i'1s2 Ci R.-5160·6150, 6-30 RANGE 

SPRING PLATE DU. IRON ASTM·A536 M-186983 GR.65-45-12 

YOKE C.STEEL ASTM·A21b [-185963 GR. WCB 

SPRINGADJUSTOR SHEL AS TM-A 108 M-185995 SAE-1112 

STEM CONNECTORASS'Y. M-186995 

DIAPHRAGM STOP STtEL A5TM·AI03 M·.18'-009 10 (.,A. sn. SHEE"T 

INO ICATOR ARM STEEL S-187036 

HEX JAM NUT STEEL COM' L. 112"· 20 

INDICATOR PLATE BRASS ASTM-836 S-187119 23 GAUGE (. 028" I 

SELF-TAPPIN& SCREW STEEL COM'L. .. 8-32 X _,./11, LONGo 

MANUAL ACTUATOR ASS'Y. L-187022 

EYEBOLT STEEL COM' l. 
22 GAUGE L 0313"1 

~ 

IDENTIFICATION PLATE BRASS ASTM-836 P.1-174703 

GASKET . GARLOCK COM' l. 5-78688 

HEX NUT STEEL COM' l. l/2"-l) 

LOCKWASHER STEEL COM' L. l / 2" 

HANDWHEEL ALUM COM'L. L-187039 GR. HF 

KEY STEEL COM'L 3/16" SQ. x 13/16" LONG 

RETAINING RING STEEL COM' L. WALDES 5100·68 

~ COP~S · VULCAN, INC. 
______ ,.....,_ ___ 

Ullf 0~ fl- COJ. ,._ fl I A -

--------

MODEL CV-600-4 D. A. ACTUATOR. 
CAST STEEL CONSTRVC.TION 

W 1TH MANUAL ACTUATOR 

(f Vf-.LVE. STEM) 
<o-30 SPRlr--.c::-

DfTSIIII JHR OAT£ :.1c:, :·: IOI IIO. 

BT 0111. IIO. OAT( llVISOIS · r, CH1l CKECIICD fil:-- Dllt'°·¼·>: SCAI.[ 

_ill_ Dllt l!.K!J 
1111.l'IIO f1l0II L - I 9q9 59 - ~ DWG.NO.L-189959 5
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1
· g jMv.o I ll'AIT COOll 4 -
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NOTES: 

(4. 76 
l. EYE BOLTS TO BE 180° APART. 

137-.104" DRILL 3/16" '-ji-~==;==~_;;i,:-__ -..,.7r_ 
DEEP 4 HOLES AT ASS'Y. · ----

2. WHEN ASSEMBLING ITEM 19, YOKE, & ITEM 17, 
SPRING ADJUSTOR, USE CRM,E COMPOUND 
425A, CV PART NO, 95123, ON THREADS. 

~ 

(J1 
If ... 

CI~ 

(11' 22 
0 0 

9 

3. TIGHTEN ITEM 2<;, NUT, TOi::O LBS. FT. OF 
TORQUE. 

4. TIGHTEN ITEM 1;:, SCREW, OR ITEM 30, 
MANUAL ACTUATOR STEM, T03~ LBS. FT. OF 
TORQUE. 

5. DIMENSIONS IN INCHES Af'iD (MILLIMETERS!. 

6, ALL NUTS, BOLTS, AND WASHERS ARE TO BE 
BLACK OXIDE FINISHED PRIOR TO ASSEMBLY. 

7. YOKE, COVER, BASE, ACTUATOR (HANDWHEELl 
HOUSING, AND BRACKETS (IF REQUIRED! 
ARE TO BE PRE-PAINTED. 

8. ASSEMBLY PER CV PROCEDURE 11. 2. 279. 

C 

8 I c;. • f''- J I I I '- '\. I I I I 8 

A 

ASSEMBLY 
PART NO. 

189960-2 MODEL CV-600-4 R. A.WITHOUT HANDWHEEL, 20-40 SPRING 
189960-3 MODEL CV-600-4 R. A. W 1TH HANDWHEEL, 20-40 SPRING 
189960-4 MODEL CV-600-4 R. A.WITHOUT HANDWHEEL, 6-30 SPRING 
189960-5 MODEL CV-600-4 R. A. W 1TH HANDWHEEL, 6-30 SPRING 
1&q96Q-6 MODEL CV-600-4 R. A.WI TH OUT HANDWHEEL, 3-15 SPRING 
189960-7 MODEL CV-600-4 R. A. WITH HANDWHEEL, 3-15 SPRING 

NO. I DATE I REVISIONS I BY I CHK. I NO. I DATE 
I j'H,191 DELETED ITEM 21 '4 VPDATE"D ~\\'R ~,',,

~EV. SlATIJS BLOCK PE?_ E.C.~21~ 
--2-l,o-:S:jq ADDEDN0TE5 ,.1.,sAND SHEET-s JHR 1,•i.,, 

I 4,.:5, "· l 1 PER E.C. lo 2fo9. --~ 7 8 

• 
REVISIONS 

I 

BY CHK. 

4 

• 
REPRO FROM L-i8l04G.· 1 

PART CODE -

3 

~ 
COPES.._ VULCAN, INC. 

0/lf., ,,. .. ,, ,~ """"1• 
LAKE CITY (tlflt CO). /flA. U I. A. ltf 

ACTUATOR ASSEMBLY 

MODEL CV-600-4 R. A. 

CAST STELL CONSTRUCTION 

(f VALVE STEM) 

DFTSMN JH R DATE";.:,•. :1 JOB NO. ______ _ 
CHECKED....£__~ DATE ~-s-,, SCALE _______ _ 

,JI..\'._·_· DATE!:_:'__'..· 

0WG.N0.L-,8996O SHT. l lREV. '2. 
OF 7 

2 

• 

A 



• ·• • -,aM ~u. · -- --PAi<1 
--· -- --- -- --- -- -- -- --- --

1.0 REC'D PART NO CODE DESCRIPTION 1/tA T' L. MAT' L. SPEC. DWG. NO. REMARKS 

1ST - . ITER 

2 ! I 1~5977 ,. 
COVER STEEL L-185977 SAE-I008- 1010 ,_, 

3 , l 0 454~ 3 HEX HEAD CAP SCREW STEEL COM' L. 5/16-18 x 3/4" L(JNG 

E 4 1 185987 3 DIAPHRAGM BUNA'N' COM'L L-185987 1116" THICK WITH FABRIC 

s 12 I 38 03 3 HEX NUT STEEL COM'L. 5116- lA 

6 1 185975 3 BASE STEEL L-185975 SAE-1008-1010 

1 1 18~991 3 DIAPHRAGM PLATE A LUM. ASTM-826 L-185991 ALLOY SG70A, COND. T6 

8 1 187029 3 GAS KET NITRILE COHfL. 5-187029 1/16" THICK WITH FABRIC 

- 9 l l 7 4 7 03 3 ICENTIFICATION PLATE BR AS 5 ASTM-B36 M-174703 122 GAUGE (O_ 313" l 

10 6 187057 3 FLAT HEAD MACH. SCREW STEEL COM' L. 318-16 x 3/4' LO,~G 

11 I 186009 3 DIAPHRAGM STOP STEEL ASTM-A'303 M-186009 10 GA. STL. SHEET 

13 l 187017 3 SEAL BUSH ING BRONZE F\STM-9I0~ M-187017 

14 l 186993 3 'U' CUP NIT RILE COM' L. PARKER #8404-0075 

D 15 1 18 7059 3 'O' RING NITRILE COM' L. PARKER 12-130 

16 1 129624 3 RfTA IN ING RING STEEL COM' L. WALDES IN5000-206 

I 7 l 185997 3 SPRING ADJ US TOR STEEL ASTM-AI08 M-185997 Sl'-E-III2 

18 1 186984 3 SPRING PLATE DU.IRON ASTM-A536 M-186964 GR. 65-45-12 

19 l 185964 t, 3 YOKE C.STEEL ASTM-A 2i6 E-185964 GR. wca 
20 1 185953 3 SPRING STEEL ASTM-A689 S-185953 GR -5160-6150, 20-40 RANGE 

21 l 186005 3 ACTUATOR STEM STEEL ASTM-Al08 M-186004 GR.-1112 
22 I 186995 3 STEM CONNECTOR ASS'Y. M-186995 

- --
23 4 64341 3 ROUND HEAD DR IVE SCREW STEEL COM' L. 14 x 3/16" LONG 

24 I 18 703 6 3 I ND ICATOR ARM S THL S-187036 

• ,5 2 41347 7i HEX JAM NUT STEEL COM' L. I/ 2" - l 3 
---- --- -----

26 1 187019 3 INDICATOR PLATE BRASS ASTM-B36 S-187019 23 GAUGE (. o·28'I 
C ~ ... 

C11 23 2 V-2253 3 SELF-TAPPING SCREW snn COM' L. "'8-32 X 5/11;,LONC, 
-----

...,.. ___ 
- -------- - - ·---·-

29 I 18 7083 3 ANTI-ROTATION PLATE STEEL ASTM-A569 M-187011 
30 I 18 7 007 3 REVERSE ACTING STEM STEEL ASTM-AIOS L-187007 SAE- 1112 

3 I 1 18 7009 
.,_ 

A D JU S T I N G S C R EW STEEL AISl-I0I5 M-187009 .__, -· 32 1 187000 
, 
.J AC TUA TOR HOUSING C. IRON ASTM-A48 L-186999 CL. 3 5 

33 1 187041 3 HANDWHEEL ALUM. (OM 1L. L-187039 GR- 43 F 
34 1 39149 3 KEY STEEL COM' L 1/4" SO x 3/4" LONG 
35 2 169152 3 RETAINING RING STEEL COM' L. WALDES 5100-137 

B ----- ---- -----· ·-- -·- --------
3b I 187060 3 THRUST BEAR ING GARLOCK COM' L. IDU09 
37 1 187015 3 THRUST WASHER STEEL COM'L. S-187015 
38 2 13 93 80 3 EYE BOLT STEEL COM'L. -------- ~l COPES - VULCAN, INC. 39 6 I,; ,~ ·- ', 3 LOCKWASHER STEEL COM' L. 3/3" o-,""' ~ ,~ Jrta,u,,n -· 316"- lb ~ LA/ll CJ,V (llH~ CO). />A U I A It' 40 6 •11 -~(JG .. 

HEX NUT STEEL COM'I ..., 
·-

~ __ 4_1_ 6 34586 3 HEX HEAD CAP SCREW S TEEi r.OM'I 318"-16 x 1-1/2" LONG 
4£ I 4536 3 HEX JAM NUT STEEL COM'L. 112 11-20 MODEL CV-600-4 R. A. ACTUATOR 

CAST STEEL CONSTRUCTION ~---~ W 1TH MANUAL ACTUATOR 

A 
(f VALVE S1EM) 

20-40 SPR1NG 
OITTIIN .-:l.li.l3'.__ DA Tl i 7 ~ J1 JOB NO 

NG I DATE P[VISKltlS BY CHK. NO DATE R[VISIONS BY I CtlK. CHECKED~,_ OAT£ 1.~s:11 SCAl£ ~---
i°HM 21 WAS P/N1010:nt ITfM 20 1898, ITEM 40 WAS P/N 21,,1 9, d: I jh.-19 JHR \!;. 2 ~u,r, JHRl1-:a, ,)I'-· DATE, .• J • 

~--; - - WAS P/N 18703.5" PfR f.C.C:.21"--- ___ - ITEM l'l N\AT 'L WAS C, IRol,/ PER I lltPRO FROM L - i P, 7fJ-;-, - ·,, 2 [iO·5·79 ADllED 20-40 SPR1Nr, TO TITLE, DWC?. ,ltiR h) I E.C. <oH,9. DWG. NO. L -189960 SHT. 3 IR£V 2 
i WAS SHEET 311F3 ITEM ,9 WA<;, P/N I J PART COD£! 4- OF 7 · 



E 

11 C<T\ n.v. I PART NOIPA~ I I 
NO~ REQ' D CODE 

2 I I I I 8 5977 I 3 

DESCRIPTION 

COVER 

'1ST rr '".TfR: "r 

M-f\T'l. 

STEEL 

----r-

MAT' L. SPEC. OW G. NO. REMARKS 

L-185977 SAE-IOO8- 1010 
3 I 10 I 4548 I 3 I HEX HEAD CAP SCREW I STEEL J COM' L. I I 5/16-18 x 3/4" LONG 
4 I I I 185987 I .3 I DIAPHRAGM I BUNA'N' I COM'L I L-185987 I 1/16" THICK WITH FABRIC 
5 I 12 I 13803 I 3 J HEX NUT I STEEL I COM'L. I I 5/16-18 
6 I I I 185975 I 3 I BASE I STEEL I I L-185975 I SAE-1008-1010 
7 I I I 185991 I 3 ID IAPHRAGM PLATE I ALUM. j ASTM-1126 j L-185991 j ALLOY SG70A, COND. T6 
8 I I I 187029 I 3 I Gf\SKET !NITRILE I CONfL. \ 5-187029 I 1116" THICK WITH FABRIC 
9 I 174703 3 ICEUIFICATION PLATE BRf\SS ASTM-B36 M-174703 '22 GAUGE W.313"I 
10 6 187057 3 FLAT HEAD Mf\CH. SCREW STEEL COM' L. 318-16 x 314' LONG 
II I I I 186009 I 3 I DIAPHRAGM STOP I STEEL I ASTM-A30?, j M-186009 110 GA. STL. SHEET 
13 I l I 187017 I 3 I SEAL BUSHING I BRONZE I ASTM-9I03 I M-187017 
14 I I I 186993 I 3 I 'U' CUP I NIT RILE I COM'L. I I PARKER *8404-0075 

o 15 I 187059 3 'O' RING NJTRILE COM'l. PARKER '2-130 
16 I 129624 3 RETA IN ING RING STEEL COM' L. WALDES fN5000-206 
17 I 1 I 185997 I 3 J SPRING ADJ US TOR I STEEL I ASTM-A108 I M-185997 I S/\E-1II2 
18 I I I 186984 I 3 I SPRING PLATE I DU. IRON! ASTM-A536 I M-186984 I GR. 65-45-12 
19 I 1 I 185964-i{ I 3 I YOKE I C.STEEL I ASTM·A LIG I E-185964 I GR. WC?, 
20 I 1 I l8'J(171 I 3 I SPRING I STEEL j ASTM-A689 I s-18c,017 I GR-5160-6150. 6-30 RANGE 
21 I I I 186005 I 3 I ACTUATOR STEM l STEEL I ASTM-Al08 I M-186004 I GR.-1112 
22 I 1 I 186995 I 3 I STEM CONNECTOR ASS'Y. I I I M-186995 
23 I 4 I 64341 I 3 I ROUND HEAD DR IVE SCREW I STEEL COM'L. f4 x 3/16" LONG 
2 4 I I I 18 7 03 6 I 3 INDICATOR ARM STEEL S-187036 

11o.L 25 I 2 I 41347 I 3 HEX JAM NUT STEEL COM'L. I /2" -13 
YI ll I I I 187019 I 3 INDICATOR PLATE IIRASS S-187019 ~c ASTM-B36 23 GAUGE I, 0·28°1 

~ 28 2 V-2253 3 SELF-TAPPING SCREW STEE"L COM' L. : f''S-32 X 5/11o LONG 
.:... 29 I 187083 3 ANTI-ROTATION PLATE SHEL ASTM-A569 M-187011 
~ 30 1 187007 3 REVERSE ACTING STEM STEEL ASTM-AiO8 L-187007 I SAE· 1112 

31 I 187009 3 ADJUSTING SCREW STEEL AISl-1015 . M-187009 
32 I 1 I 187000 I 3 I ACTUATOR HOUSING IC. IRON I ASTM-A48 I L-186999 J:L. 35 
33 I I 1187041 I 3~ HANlll'l_fiEEL I ALUM. I COM'L _ ~L-J87039 GR- 43 F 
34 I I l 39149 I 3 I KEY I STEEL I CQ~~l l/ 4" SQ.__x_J_/ 4" LONG 
35 I 2 1169152 I 3 I RETAINING RING I STEEL I COM'L. WALDES 5100-137 

I 36 I I I 187060 I 3 I THRUST BEAR ING GARLOCK! COM'L. ID U09 
37 I 1 1187015 I 3 I THRUST WASHER STEEL I COM' L. S-187015 
38 I 2 I 139380 I 3 I EYE BOLT STEEL_l CO_M_'J,_ 
39 I 6 I I4lzs I 3 I LOCKWASHER I STEEL I coM'L. I I ·:ve,• 
40 6 41 ~90 3 HEX NUT ~/e''-16 

- 41 6 34586 3 HEX HEAD CAP SCREW ST E 3/8"-16 x 1-1/2" LONG 

A 

42 I 4536 3 HEX JAM NUT STEEL COM'i.. 1/2"-2 

.----....L_--...L.-----'-----'------------L-----+-------+---~--1-------------1 

NO I DATE REVISIONS BY CHK I NO I DATE 

-- 1 I • I 

• 
REVISIONS BY 1 CIIK. 

I 
6 I 4+ 

• 
I 

RO'RO FROML-1£'9%0-3 
PART CODE 4-

3 I 

~ 
COPES· VULCAN, INC. o., ., ,. ..,. ,,,....,. ,.,.,,,,., 

I.AXI CJrr 111111 CO J_ ,_,, U .S • It" 

MODEL CV-600-4 R. A. ACTUATOR 
CAST STEEL CONSTRUCTION 
W 1TH MANUAL ACTUATOR 

(½" VALVE STEM) 
l, - 3 O SPR I W7 

E 

t--

0 

I--

~ 
C 

1--

8 

A 

DFTSMN...,lli.E__ OAH9·25l'il JOB NO 
CHECIIEO W OAT£10-o•,·1> SCALE _______ _ 

j\..J:'.__ OAT[ 1\-11.-1') 

DWG. NO. L -18 996 0 ~H/-i IREV.0 

z I , 

• 



~ .... 
(JI 

'!1 .... 
0) 
(J1 

~~ ' 

18,· k ~#' 

@.__---
I~ '·1------i 

7' 8 

Tl, I ~ 
~()clOAI[ L -- --- R[VISIONS ·--~ 
I :9.,..,9 ·o~lETE;> ITCt,\ 21 ¢ VPPnE'D REV. 

I ]~ii.rue, BLOCK f'[k r.C.(.21". 
:--1•,o:5.7q.jAODED NOTES C.,l,( 8 AND SHEETS 

. !f.THH\li~ PER E.C.Co2(,'l. 

SY 
Jin:.··, 1·r 

,JHR 1 iJ,:-: 
I 

I, 

_Q 

(4. 76) 

137-. 104" DR I LL 3/16 
DEEP 4 HOLES AT ASS'Y . 

22 

i 

NO. I OAT[ 

ASSEMBLY 20-40 SPRING 
PART NO. 

189962-2 MODEL CV-600-6 R. A. WITHOUT HANDWHEH., 1/'l' STEM DIA. 
189962-3 MODEL CV-600-6 R. A. WITH HANDl'JHl:.EL, 1/2" STEM DIA. 
189962-4 MODEL CV-600-6 R. A. WITHOUT HAi·,D\'IHEEL, 3/4" STEM DIA. 
189962-5 MODELCV-600-6 R.A. WITH HANDl'IHU:L, 3/4" STEM DIA. 

6-30 SPRING 

189962-6 MODEL CV-600-6 R. A. WITHOUT HAND'NHEEL, 1/2" STEM DIA. 
18 9962- 7 MODEL CV-600-6 R. A. W 1TH HANDWHEEI., 1/'l' STEM DIA. 
18 9962-8 MODEL CV-600-6 R. A. WI TH OUT H/\ND\'IHEEL 3/4" STEM DIA. 
189962-9 MODELCV-600-6 R.A. WITH HANDWHEEL, 3/l/' STEM DIA. 

3-15 SPRING 

189962-10 MODEL CV-600-6 R. A. WITHOUT HANDWHEEL, 1/'l' STEM DIA. 
18 9962-11 MODEL CV-600-6 R. A. W 1TH HANDWHEEL, 1/'l' STEM DIA. 

189962-12 MODELCV-600-6 R. A. WITHOUT HANDWHEEI., 3/4" STEM DIA. 
189962-13 MODELCV-600-6 R. A. WITH HANDWHEEI., 314" STEM DIA. 

REVISIONS BY CHK. 

REPRO:L-181048-1 

'!\ ~;c;,,~~----7 
--4---_ -=-r..:. r_~:.:. ____ .; , - . 

-'---- I ' ~~ ~=1:c-~-s~-

NOTES: 

1. EYE BOLTS TO BE 180° APART. 

2. WHEN ASSEMBLING ITEM 19, YOKE, & IHl,1 17 
SPRING ADJUSTOR, USE CRANE CO~\POUND 
425A, CV PART NO. 95123, ON THREADS. 

3. Tl GHTEN ITEM 25, NUT, TO 30 LBS. FT. OF 
TORQUE. 

4. TIGHTEN ITEM 12, SCREW, OR ITEM 30, 
MANUAL ACTUATOR STEM, T0:.15 LBS. FT. OF 
TORQUE. 

5. DIMU<SIONS IN IN':HES AND (MILLl~1ETERSl. 

6. AL·L NUTS, BOLTS, AND WASHERS ARE TO SE 
BLACK OXIDE FINISHED PRIOR TO ASSEMBLY. 

7. YOKE, COVER, BASE, ACTUATOR (HAND\'IHEELI 
HOUSING, AND BRACKETS (IF REQUIREDi 
ARE TO BE PRE-PAINHD. 

8. ASSEMBLY PER CV PROCEDURE 11. 2. 279. 

~-:,, COPES-VULCAN, INC. 
~ tttr..11 01'11 111 thl Wh,t• Car:rcl1d4rld lriiA:Slflfl 
~ LAl<l CITY (lRI£ CO.). PA. (I_ S. A. llf:I 

ACTUATOR ASSEMBLY 

MODEL CV-600-6 R. A. 

CAST STEE.L CONSTRUqlON 

( foR. r Vi\LVE S'TEM) 

OFTSMN 'di, DATE 1.'/ ;, ,r, 

CHECK[O_'_/_)._,_ OAT[ 1 ·'.i 1 ~, 

:.,~_, _ OATflc, ~ 

OWG. NO. L-189962 S HT. 1 !REV. 2 
OF 1'3 



~ .... 
(JI 
CTI ... 
ex, 
Cl) 

L- --· 1ST .Hil 
_ __J,_ ~---_JL,__ _________ .1.--_________ ... _________ '""\ 

-- ---- --- - -- ------ ---· ------
ITEM NO. PART N0

1 

PART DESCRIPTION M-AT' L. MAT' L. SPEC. , owe. NO. REMARKS 
NO REO' D CODE 

2 1 185978 3 COVER STE.E.~ L-185978 51>.E-1008-1010 

3 10 4548 3 Ht_~_HEA_[) CAP SCREW SHEL COM' L. 5116" - I 8 x 314" LONG 
E 4 1 185988 j D IAPHRACM &UNA' N' COM'L. L-185988 1/16" THICK WITH FABRIC 

5 12 13803 3 HEX NUT STEEL COM' L. ';/ 16" -18 
6 1 185979 3 SASE STEEL L-185979 SAE-1008-1010 

7 I 185992 3 D IAPHl'IAGM PLATE ALUM. ASH\-826 IL-185992 ALLOY SG70A, COND. T6 - -----·-
g I 187030 3 GASKET NITR.11..E COtv'i'L. S-187030 1/.16" THICK W 1TH FABRIC 

- 9 l 17 4 7 03 3 i :JENT IF I.CAT ION PLATE BRASS ASTM-B36 M-174703 22 GAUGE L 0313" l 
10 6 187057 j . FLAT HEAD MACH. SCREW STEEL COM'L. 3/8"-16 x 314" LONG 

11 l 186009 3 0 IAPHRAGM STOP STEEL A 5Tt,l1 - A .30..3 M-186009 fOGA. STL- SHEEET. 
13 l .187018 3 : SEAL BUSHING BRONZE A5TM-E3 /03 M-187018 
14 l 181058 3 I U' CUP ~ITR\1.E. COM'L. PAR KER I '/s'' I.D x I °%"0.D 

D 15 1 187059 ,; : '0' R INC NliRI\.I:. COM' l. PARKER 12-130 
16 l 129624 

, 
RETAINING RING sn.ea1.. COM' L. WALDES fN5000-206 ., 

17 l 185998 3 ; SPRING ADJUSTOR STEEL ASTM-"108 M-H5998 SAE-1112 
18 1 186986 3 : S PR INC PLATE DU. I RON ASTM-A536 M-186986 CR. 65-45-12 
19 1 187087-R 3 ' YOKE C.STEEL ASTM-A2Ib E-1&.5966 GR. WCB ~- -· 

20 - - 1 185956 3 iSPRING STEEL AS TM-"6i9 S-185956 (,R. -5160-6150 20-40 RANG 
21 1 186006 3 ' ACTUATOR STEM STEEL AS TM-Al08 M-186004 GR. 1215 

' 22 l 1i10:so ~ SHM CONNECTOR ASS'Y. M-.I87053 
23 4 64341 3 ; ROU"lD HEAD DR IVE SCREW STE.E.1. COM'L. f4 x 3/16" LONG ---------- ----- -

.24 1 187036 3 ' IND I CA TOR ARM STEEL S-187036 

• --~L I 4536 3 1 HEX JAM NUT STEEL COM' L. l/2"-20 
~ ·------ ------

>-~ l INDICATOR PLATE !6 1 187019 IIRASS ASTM-B36 S-187019 23 GAUGE (. 028°' 
C i 

28 2 V-2253 3 '.,cLF- fAPPING SCREW STEEL COM' L. *8-32. X 5/11,, LONG - ---
3 29 1 187084 • ANTl•ROTATION PLATE STEEL ASTM-A5'69 M-187011 ~-- --- - - - -- ---;--- ·- ··-

30 l 187007 3 ; REVERSE ACTING STEM STEEL A':;TM-Al08 L-187007 GR. 1215 
__ }J_ 1 187009 3 I ADJUSTING SCREW STEEL AISI- IOI 5' M-187009 
· 32 1 187001 3 I ACTUATOR HOUS INC C. IRON ASTM-A48 L-186999 GL. 35 

33 1 187041 3 ! HANDWHEEL ALUt.A. CO"-'!'L.. L-187039 C:.R. 4-lF 
34 1 39149 3 j KEY STEEL COM'L 1/4" SO x 314" LONG 

' 35 2 169152 3 'RETAINING RING STEEL COM' L. WALDES 5100-137 • ...... 36- 1-- --- -- -- -- - -- ---- ·---- ~--
187060 3 l iHilUST BEARING GARLOCK COM' L. f DU09 

37 1 187015 3 1 THRUST WASHER STEEL COM'L. S-187015 
38 2 139380 3 1 EYE BOLT STEEL COM'L. 

·~ COPES• VULCAN, INC. 39 6 14225 3 ' LOCKWASHER STEEL COM'L. 3/8" 
,...,._, ___ 

40 6 41390 3 ! HEX NUT STEEL COM'L 3/8"-16 
u,n e,,..,, (I,_ CO./. ,.._ U.& A. litl 

- 41 6 34586 3 I HEX HEAD CAP SCREW STEEL COM'L. 3/8"-16 x l-1/2" LONG . " 
4-~ 2. 41~47 " ! '--IEXJIIMNI.Ji COM''-· '/z"-13 

CA5T SHEL CONSTRIJCTION _, 5rEEL MODEL CV-600-6 R. A. ACTUATOR --- . , 
l 

W 1TH MANUAL ACTUATOR 

(f VALVE SiEM) 

A 20-40 SPRIN(? 

DmMN JHR 0m,.-21.-191J08 NO. 
J!il.:.. DATE R!:VISIOIIS BY CHK. NO. DATE R['t'!SlO!iS BY OIK. CIU:CIIED _Jill,_,_ DAT£ 1 ', -l~ SCALE 

I '16-l'l Tr"o,1 ?:l WI\', P/N 1\3)0'.,~ t ,~cM JHR 1-ifa, 2 CONT. SPRiNC,TOTITLE,. ITEM 2WAS Jl-\R \.,t_h I , JI C .,_ l)AT[l s "i'~ 
28 WAS P/N 181035 PER r.c. G.Z"-.._ ---- "--------- P/N 185980 PER E.C.~2'-"l. 

I RlP'IIII 1'ROIII L - I 8 70 4 8- 3 DWG.NO.L-189962 SOHF\1 fEV.2 
2-· ,o:s-19 ITE:M 19 MAT 'L WA5 C.IRON, O,•/•:;, JHR (z.t\, 

,'/AS S~EET 3 OF S ADDED Z0-4C I , . IPaRT CODEI 4-

• • • 
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©-- r--~hr---1 
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k~.'~ u; ' ''· 1~ 
I h 

13 

I '/ .. ). 
i n 
~DE.TAIL/>,. 

i 

~ _ _ __ j_ 4 ' 1 a 2 • --------, 

@-

31r------------i:r; 

#37, 1.104"1 DRILL 
3/16" DEEP, 4 HOLES 

0 

1-u. •N ~ • ur r~ 
--T"- ·-·--,---- ·------ --- ····7"- -·--:-:, 

,,.t ls"t 1'htlsl1t<sht 5'~,t~l '.>Ill:,'. .,,L •:s;:tl011;iJ i11ni12r''!i:_,' 

{ ; ~ ; i-1~ t c:Jo :: f i - . oo- ·a- --oToT:.- --= . - - -1 ~ __ \ 111 

NOTES: 

l. EYE BOLTS TO BE 180° APART. 

2. WHEN ASSEMBLING ITEM 19, YOKE, & ITEM 17, 
SPRING ADJUSTOR, USE CRANE COMPOUND 
425A, CV PART NO. 95123, ON THREADS . 

3. Tl GHTEN ITEM 25, NUT, TO 30 LBS. FT. OF 
TORQUE. 

4. TIGHTEN ITEM 12, SCREW, OR ITEM 30, 
MANUAL ACTUATOR STEM, TO SO LBS. FT. OF 
TORQUE. 

0 

(4. 761 .,--.... AT ASS'Y. 5. DIMENSIONS IN INCHES AND (MILLIMETERS). 

l !l 
16 

(195.26) 

L ._.,._, I ..,, ---• 

+---~~ RE'IISIONS 
I 19 .5191D[\ETED IHM 21 ( UPDATED 
------ ._REV. ~TAliJS 8LOGK PER £,f_J.2] 
2 /'0·8·19)1,0DED NOTES i>.1,(8 AND 5HEE'TT 

(,, fHRU\3 F'[RE-.C..,U,9. 
-"-'- i..,w .7 8 

® 

NO. I DATE 

ASSEMBLY 
p A RT NO 20-40 S P R I N G 

189964-2 MODELCV-600-10 R.A. WITHOUTHANDWHEEL3/4'' STEM DIA. 
189964-3 l\10DELCV-600-IO R.A WITH HANDWHEEL,3/4" STEM DIA 
18 99 64-4 I\\ODEL CV-600-10 R. A W ITHOUTHAND\'IHEEL, 1/2'' STEM DIA 
189964-5 MODELCV-600-10 R.A WITH HANDWHEEL, 1/2'' STEM DIA 

6-30 SPRING 

189964-6 MODELCV-600-10 R.A WITHOUT HANDWHEEL,3/4" STEM DIA 
189964-7 MODELCV-600-10 R.A WITH HANDWHEEL,3/4" STEM DIA. 
189964-8 l\lODELCV-600-IO R. A WITHOUT HANDWHEEL, 1/2'' STEl\1 DIA 
189964-9 MODELCV-600-10 R. A. WITH HAND\VHEEL, 1/2'' STEM DIA. 

3-15 SPRING 

189964-10 MODELCV-600-10 R.A WITHOUTHANDWHEEL,314" STEM DIA. 
189964-11 I\\ODELCV-600-10 R. A. WITH HANDVJHEEL,3/4" STEr.1 DIA 
18 99 64- I 2 1\',0DEL CV-600-10 R. A. Vi I TH OUT HAND\V~ffl, 1/2'' STEM DIA. 
189964-13 I\\ODELCV-600-10 R. A WITH HANDWHfEl.1/2" sm., DIA 

REVISIONS BY CHK. 

6. 

7. 

8. 

ALL NUTS, BOLTS, AND WASHERS ARE TO BE 
BlACK OXIDE FINISHED PRIOR TO ASSEMBLY. 

YOKE, COVER, BASE, ACTUATOR (HANDWHEEU 
HOUSING, AND BRACKETS (IF REQUIRED! 
ARE TO BE PRE-PAINTED. 

ASSEMBLY PER CV PROCEDURE fl. 2,279. 

~ 
COPES· VULCAN, INC. 

0111 ,t tit, Wh1fl C1H1m!1dl1..J 111.JUr•s 
I.AKE CITY (Elfll CO.), /IA. U.S. A. atf' 

ACTUATOR ASSEMBLY 

MODEL CV-600· 10 R.A. 

CAST STEEL CONSTRUCTION 

(f'oRr VALVE" STEf1) 
DFTSMNJHR DATE7-2-791JOB NO. ______ _ 
CHECKEo_..filh__ DATE-,', 7 "> SCALE--'l\J'-'-'-'.T"-. :5..__ ___ _ 

.:.~DATf_/._· :._ 
REPR0 FROM L-181O5O • I 

I PART C0Df I 4- DWG.NO.L-1899G4 ~~T.,J IREV.L 

6 4 3 2 

B 

A 



-
i ST \HR -- -- -- -- --I T~M ----f, u. TAi;r - - --- - --

NO IHQ'D 
PART NO 

CODE 
D£SCRI PT ION M-A T' L. MAT'L. SPEC. , DWG. NO. REMARKS 

2 l 185981 3 COVER STEEL L-185981 SAE- 1008- 1010 
3 I 0 4377 3 HEX HEAD CAP SCREW STEEL COM' L. 3/8"-16 x 1-1/4" LONG 

E 4 l I 8 598 9 3 DIAPHRAGM BUNA' N' COM'L. L-185989 I/ I 6" TH I C K W I TH FA B R I C 
5 12 41390 ~ HEX NUT STEEL COM' L. 318"-16 
6 I 185982 3 BASE STEEL L-185982 SAE-1008-1010 
7 I 185993 3 DIAPHRAGM PLATE A LUM. AS TM-826 L-185993 ALLOY SG70A, COND. T6 
8 l I 8703 I 3 GAS KET NITRILE" COM'L S -18 703 I 1116" TH ICIC W 1TH FABRIC - 9 l 7 8 7 01 3 IDENTIFICATION PLATE tl RAS S ASTM-B36 M-78701 22 GAU GE (. 0313" l .... 
10 6 187057 3 FLAT HEAD MACH. SCREW STEEL COM'L. 3/8-16 x 3/4" LONG. 
11 1 186010 3 DIAPHRAGM STOP s T[[l ASTM-A'303 M-186010 10 GA. STL. ~HffT 
13 I 187018 3 SEAL BUSHING BRONZE ASTM- B103 M-187018 
14 l 187058 3 I U' cup NIT RILE COM'L. PARKER 1-118" I. D. x 1-3/8"0. D. I 

D 15 I 187059 3 'O' RING Nll"RtLE COM' L. PARKER 12-130 
16 l 129624 3 RETA IN ING RING STEE"L COM'L. WALDES fN5000-206 
17 I 185998 3 SPRING ADJUSTOR STEEL ASTM-A1oa M-185998 SAE-III2 
18 l 186988 3 S PR ING PLATE DU. I RON ASTM-A53 M-186988 GR. 65-45-12 
19 ! 18 5971-R 3 YOKE C. STEEL ASTM-A2\~ E-185970 GR. V!Cfi 
20 l l8'iCS i ~ SPRING STEEL ASTM-A689 S-18906I A IS 1-5160-6150. ~-30 RANGE 

~' 21 I 186007 3 ACTUATOR STEM STEEL ASTM-Al08 M-186004 GR~ 12.15 ..... 22 I 186996 3 STEM CONNECTOR ASS'Y. M-186996 011 
Cf, 23 4 64341 3 ROUND HEAD DRIVE SCREW STEEL COM' L. f4 x 3/16" LONG .... 

24 l 18 7 037 3 INDICATOR ARM STEEL S-187037 00 
00 

I 188072 3 STEEL COM'L. 3/4"- 16 .. 25 HEX JAM NUT 
!<II ,... 

26 l 187020 3 I ND ICA TOR PLATE 8RASS ASTM-B36 S-187020 23 GAUGE I. 028, 
C 

28 2 V-22Sj :, SELF-TAP Pl NG SCREW STEEL COM'L. "'8-32. X S/11,, LONG 
29 1 187085 3 ANTl•ROTATION PLATE STEEL ASTM-A5G9 M-187012 
30 1 18 7 008 3 REVERSE ACTING STEM STEEL ASTM-AIOS L-187008 SAf-11I2 
31 I 187010 3 ADJUSTING SCREW STEEL Al'51-I015 M-187010 
32 l 187003 3 ACTUATOR HOUSING C. IRON ASTM-A48 L-187002 · CL. 3 5 
33 I 187044 3 HANDWHEEL ALUM. COM' L. L-187042 GR. - 35G-T7 
34 I 3997 3 KEY STEEL COM' L 1/4" SO x 1-1/8" LONG 
35 2 32392 ~ RETA IN ING RING STEEL COM' L. WALDES 5100-175 

8 - ---
36 1 187061 3 THRUST BEAR ING GARLOCK COM'l. DU13 
37 I 187016 3 THRUST WASHER STEEL COM'L. S-187016 SAE- 1112 
38 6 54% .3 HEX HEAD CAP SCREW ',/2 11 -13 X' 1 ·~/4'L0NG STEEL COM' l. 

~ COPES; VULCAN, INC. 39 6 I',:) '-;e 3 LOCKWASHER STEEL COM'l. 'h.'' 0. ~,., ... ,.,,.,,,.,_ ....... 

40 6 2U9 3 HEX NUT STEEL COM' L l/2"-I:> Ultt on- (IIW CO J. l'A U., A. it' 
- 41 2 139381 3 EYE BOLT STEEL COM' L 

4Z'. z. !5 74C. 3 HE't...Jllfll rJuT 5Tt:EL COflJ'L, -3/4'-10 MODEL CV-600-10 R. A. ACTUATOR 
CAST STEEL CON5TRUCTION 
WITH MANUAL ACTUATOR 

(314" VALVE STEM) 
A 6-30 SPRING 

DfTSMII ~ DATl'H H1 JOB NO. 
NO DATE R£VISK>NS I BY CHK. NO. OAT( REVISIONS BY CHK. CHECX£D~ DAT£ ,o-oi-·; SCALE 

I 
\ 

.....e.Le..- om 11-1, ,.,, 
I~ f1IOtf L- I 899(,4 - ~ DWG.NO.L-189964 5

0~T-~jREV.0 I l l PART CODE I 4 
& 

__ _L_ • • • 



- -- --· ---
_. • - 1ST Tt~ - - PAn1, -- -- -- - -- - - - ---· --I d.(Y~ t,u. 

PART NO DESCRIPTION M-AT'L. MAT' l. WG. NO. REMARKS NO REQ' D CODE 
2 I 18 5981 3 COVER S,EEL L-185981 SAE- 1008- 1010 3 I 0 43 77 3 HEX HEAD CAP SCREW STEEL COM' L. 3/8"-16 x 1-1/4" LONG E 4 1 18 598 9 3 DIAPHRAGM BUNA'N 1 COM'L. L-185989 I/ 16" TH IC K WI TH FABRIC 5 12 41390 j H £X NUT STEEL COM'L. 3/8"-16 6 l 185982 3 BASE STEEL L-185982 SAE-1008-1010 7 I 185993 3 0 IAPHRAGM PLATE A LUM. ASTM-826 L-185993 ALLOY S G70A, CO~D. T6 8 l 187 031 3 GASKET f 4 i : R i L [ COM'L S-187031 1116" THICK WITH FABRIC - 9 1 78701 .3 I IDENTIFICATION PLATE t:,ASS ASTM-B36 M-78701 22 GAU G£ 1. 0313" l 10 6 187057 3 FLAT HEAD MACH. SCREW STEEL COM'L. 3/8-16 x 3/4" LONG. 11 I 186010 3 DIAPHRAGM STOP S iEEL ASTM-A.303 M-186010 10 G~. STL SHEfT -13 l 187018 3 SEAL BUSHING BRONZE ASTM- 8103 M-187018 14 1 187058 3 'U' CUP N\i;:._ILE COM'L. PARKER 1-1/1"1.D.x 1-3/8"0. D.I D 15 l 187059 3 'O' RING t;•.""'."Ri LE COM'L. PARKER 12-130 16 I 129624 3 RETA IN ING RING ~TEEL COM'L. WALDES fNS000-206 1 7 1 185998 3 SPRING ADJ US TOR STEEL l'ISTM-AIOS M-185998 SAE-III2 18 l 186988 3 SPRING PLATE DU.IRON ASTM-A53 M-186988 GR. 65-45-12 19 l 185971-R :!, YOKE C.'oEEL ASTM-A'2IG E-185970 (7H, \NC8 20 1 l 81 !t ,,-,() ?I SPRING STEEL AS TM-A689 S-189CBO A rs r-5160-61So, 3-15" RANGE 

~ 21 1 186007 3 ACTUATOR STEM STEEL AS TM-Al OS M-186004 Git- 1215 _. 22 l 186996 3 STEM CONNECTOR ASS'Y. M-186996 u, 
23 4 64341 .3 STEEL C OM'_L. 14 x 3/16" LONG 

'!1 ROUND HEAD DRIVE SCREW ... 
24 l 187037 :, INDICATOR ARM STfEL S-187037 

CX) 
C0 

25 - I 188072 3 HEX JAM NUT 5 TEEL COM'L. 3/4"-16 ,... 
26 l 187020 3 INDICATOR PLATE !!RASS ASTM-836 S-187020 23 GAUGE I. 028'1 C 

28 2 V-2253 3 SELF-TAPP! NG SCREW S ~EEL COM'L. "'8-:,2 X S/11,, LONG 29 l 187085 3 ANTI-ROTATION PLAT£ STEEL ASTM-A569 M-187012 30 l 187008 3 REVERSE ACT ING STEM STEEL ASTM-AI08 L-187008 SAf-1112 31 I 187010 3 ADJUSTING SCREW SHEL Al51-l015 M-187010 32 l 187003 3 ACTUATOR HOUSING C. I RON ASTM-A48 L-187002 - CL. 35 33 I 187044 3 HANDWHEEL ALUM. COM' L. L-187042 GR. - 35G-T7 34 I 3997 3 KEY STEEL COM't 1/4" so X 1-118" LONG 35 2 32392 ~ RETAINING RING STEEL COM'L. WALDES 5100-175 8 36 l 187061 3 THRUST BEAR ING GARLOCK COM' L. DUB 37 I 187016 .3 THRUST WASHER STEEL COM'L. S-187016 SAE-1112 38 6 S4S6 3 HEX HEAD CAP SCREW STEEL COM'L. 1/._"- 13 X 13/4 '' LONG 39 6 18% 3 LOCKWASHER STEEL COM'L.. 1;--.._u ~ co;:,~s- VULCAN, INC. 0.,,1,__, ___ 40 6 2019 3 HEX NUT STEEL COM' L. l!z"-1~ I.AIIW orr ,,~ CO). ,.A Ct& A ltl - 41 2 139381 3 EYE BOLT STEEL COM' L 42'. z. .5 74C, 3 HE't...Jflr,/1 rJ,JT 5TE:t:L COM'L. 4'4":.10 MODEL CV-600-10 R. A. ACTUATOR 
CAST STEEL CON5TRUC_TION 
W 1TH MANUAL ACTUATOR 

(3t4" VALVE STEM) A 

3-15 SPRING 
OrnMJfJHR Do\![Hl-1':- JOB NO. NO. I DATE RCVISIONS BY CHK. NO. DATE AEVISIOMS BY CHK. CHECKEO..!!l._ D,\T( 10 1 1 Ti SCALE 

l i 
r,re D,\Tfl\·lL·r! . 

I R£PRO F1lOM L- I 8'1%4 - ~ DWG.NO.L-189964 soH/-
I
1\IREV.O I I PART COO( I 4 .. 

j 
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(0'1 
0 

C 

B 

A 

~~ @}_ f:~ 1 [1 DE.T~\L 'A' 

CD ® ~ 
,j' ~. ~ 
'•:L( ~ '-"\ ~- \ 

"', ~ ·,., \ 
<,>~1tc » ~:s<;: I ......_ 

@,\ ' ·, 
(A~'.",, ~' 

'l-\ ~ I 50 136) .-

(½}-____. . ~~-- ~,'/·~S) 
(j~\ ---======== ~~/;:?' !'~~<;;\• :00£=~ ~r-/"-,,~---
.32· fllF ,, 4'r-l; ~ 

fl:-.··1 ~J;f 
~!•' 

I, J ........... 

L-·- ~~-'- _-Jl_f'·! , ___ .-)_!_! --~-· 

· ~~"- ! .. j-'~.!L?.., .,_,,, 3 ! ..,, "
1
.,1ir.,, _,. ,~·~.W-" 

0 (l O t··· , - . - I I I - -,-- -- t·-:-:--·t --1 

~f. :>~ L .. r .~l "=r·~,, 

D 
\_ 4 )__ - ,, . 1 TE=====~~ NOTES: 

\_~ ~~--· r:f'i; #v 
r;· ~-' ,. 
\.?)~ ' ® H ,, : l__f:_ SEE 

191 Ll I : DETAIL-~ 
~ 

@ 

~ r------ttW_J 

6! 
8 

1174. 62) ASSEMBLY 
-~ PART NO. 

(4;1~) y 

\__,., 189966-2 MODEL CV-600-16 R. A. 
189966-3 MODEL CV-600-16 R. A. 
189966-4 MODEL CV-600-16 R. A. 
189966-5 MODEL CV-600-16 R. A. 
189966-6 MODEL CV-600-16 R. A. 
189966-7 MODEL CV-600-16 R. A. 

2. 

3. 

4. 

5. 
I I 6. I 

7. 

8. 

EYE BOLTS TO BE 180° APART. 

WHEN ASSEMBLING ITEM 19, YOKE, & ITEM 17. 
SPRING ADJUSTOR, USE CRANE COMPOUND 
425A, CV PART NO. 95123, ON TllREADS. 

Tl GHTEN ITEM 25, NUT, TO V; LB::.. FT. OF 
TORQUE. 

TIGHTEN ITEM 12, SCREW, OR ITEM 30, 
MANUAL ACTUATOR STEM, TO',() LBS. FT. OF 
TORQUE. 

DIMENSIONS IN INCHES AND (MILLIMETERS). IC 
ALL NUTS, BOLTS, AND WASHERS ARE TO BE 
B LAC K OX I D E F I N I S H ED P R I O R TO AS S EM B LY. 

YOKE, COVER, BASE, ACTUATOR (HANDWHEELI 
HOUSlNG, AND BRACKETS (If REQUIRED) 
ARE TO BE PRE-PAINTED. 

ASSEMBLY PER CV PROCEDURE fl. 2. 279. 

~ 
COPES· VULCA/V, INC. 

0•., 11w WMW C~W lltlumm 
LMI ClrY (llfll CO). 1'A U I. A. ltf 

B 

WITHOUT HANDWHEEL,15-45 SPRING 
WITH HANDWHEEL, 15-45 SPRING 

ACTUATOR ASSEMBL'( 
MODEL CV-600-16 R. A. 

CAST STffl CONSTRUCT ION 

(314" VALVE STEM) 
W I THOU T HAND WHEEL, 6- 3 0 S PR ING 
WITH HANDWHEEL, 6-30 SPRING 
WITHOUT HANDWHEEL, 3-15 '>PRING 
W I TH HAND WHEEL, 3 -15 S PR ING 

A 

NO~_Q_-A_!tL REVISIONS BY CHK. NO. DATE REVISIONS BY CHK. 
1 95.7g fDELETED 1TEM zTTuPDATED REY. JHR , :, 

_ j'>,ATUS BLOCK PER EC.C.27/, __ 
2 IC,·10:;,,;,.,~-DED ITEM 2>8,NCH5 •.ltB, AND JH\l, I[.>.(), 

R£PRO FROM L-I81052.· I 
PART CODE 

DTTSMN J H fl_ DATE(, 2 8-·1•;1 JOB NO. ______ _ 
CHECKED __ ':'.LL_ DAU: ~- 5 - '" SCALE _______ _ 

.2'_i - OAT[ __ , 

DWG.NO.L-189966 ~~T. i IREV.2 SHEETS 4.5.~,n Pm fC, b2b'l. 
~llibaNU,11.• 

1 6 Ii 4 3 2 

• • • 



7 

• . 
ST C TERI . 

~ r-;-- -- -- -- -- --
I 

-- -- -- -- -- -- --
ITEM I ~,'J. l PART NO PART DESCRIPTION ~'rAT'L MAT' L. SPEC. DWG. NO. REMARKS 

,__!iQ,_j__RE Q ' D i C O D E 
2 I 1 ! !85984 ?i COVER · STEEL L-185984 SAE-1008-1010 
3 22 43 77 3 HEX HEAD CAP SCREW STEEL COM'l. 3/8"-16 x 1-1/4" LONG 

E 4 1 185990 3 DIAPHRAGM BUNA'N' COM'L. L-185990 1/16" THICK WITH FABRIC 
5 24 i 413 90 3 HEX NUT STEEL COM' L. 3/8"-16 
6 1 : 185985 1 BASE 5 TEEL L-185985 SAE-1008-1010 

7 1 185994 3 DIAPHRAGM PLATE A LUM. ASTM-B26 L-185994 ALLOY SG70A, COND. T6 
8 1 187032 3 GASKET NIT.RILE coM'L. 5-187032 1/16" THICK W 1TH FABRIC 

--- 9 1 I 1 s 6991 3 YOKE PLATE s TEEL A<,TM-A% L-186991 

10 6 1187081 3 FLAT HEAD MACH. SCREW STEEL COM' L. l/2"-13 x 1-1/2" LONG 

11 I 186010 3 DIAPHRAGM STOP STEEL ASTM-A303 M-186010 10 GA. STL. 5HEE"T 

13 l i 187018 3 SEAL BUSHING BR-ON Z E P.STM- BI03 M-187018 

14 I l 187058 ~ 'U' CUP NITRILE COM' L. PARKER 1-1/8" I. D. x 1-3/8"0. P. 

D 15 1 187059 3 'O' RI NG NI TRI LE COM'L. PARKER 12-130 

16 I 129624 3 RETA IN ING RING 5TEE'L COM'L. WALDES IN5000-206 
17 l 185998 3 5 PR ING ADJUSTCR STEEL /..STM-A108 M-185998 SAE-1112 
18 1 186990 3 S PR ING PLATE DU. IRON ASTM-A5Jt, M- 186990. GR. 65-45-12 
19 1 185974-R 3 YOKE C.STEEL AS TM-A 21 '° E-185974 GR. WCB -20 1 18',C,62 3 5 PR ING STEEL ASTM-A689 5-189062 A 151-5160-6150, "-30 RANGE 

~ 
21 1 186008 3 ACTU.ATOR STEM STEEL AS·TM-Al08 M-186004 C.R 1215 

..... 22 1 186996 3 STEM CONNECTOR ASS'Y. M-186996 
U1 23 4 64341 3 ROUND HEAD DlflVE SCREW 5 TEEL COM'L. 14 x 3/16" LONG Cf ..... 

24 1 187037 3 IND I CA TOR ARM SHEL (C ...... 
25 2 57 46 - 3 HEX JAM NUT STEEL COM'l. 3/4"-10 

"" 26 1 187021 3 INDICATOR PLATE !RASS ASTM-B36 S-187021 23 GAUGE (. 028') 
~ 

C 

28 2 V-22 5 3 3 SELF-TAPPING SCREW 5 TEEL COM'L. .. 8 ·32 X 5/11. LONG, ~- -- ---
29 l 187086 3 ANTI-ROTATION PLATE STEEL ASTM-A'569 M-187012 
30 1 187008 3 REVERSE ACTING STEM STEEL ASTM-108 L-187008 SAE-1112 
31 l 187010 3 ADJUST ING SCREW STEEL A\51-1015 M-187010 
32 1 187004 3 ACTUATOR HOUSING C. IRON ASTM-A48 L-187002 CL. 35 
33 l 187044 3 HANDWHEEL ALUM. COM'L. L-187042 GR. ':,56-T1 
34 l 3997 3 KEY STEEL COM'L 1/4" SO. x 1-1/8" LONG 
35 2 3 2392 3 R ET A I N ING R ING STEEL COM'L. WALDES 5100-175 

B 36 l 187061 3 THRUST BEARING GARLOCK COM'L. DU13 . 
37 I 187016 3 THRUST WASHER STEEL .COM'l. S-187016 
.1b " '.)Lf~b :i Ht.X HEAD Cf.P SCREV, STEEL CC~'.'L. lf2"-13 )( I ~/4"L0NG 

39 6 1898 3 LOCKWASHER STEEL COM'l. 112" ~ COPES; VULCAN, INC. 
01t1 ti "" 1nm c.,.-,,.,w ,_,,,,., 

40 6 2619 3 HEX NUT STEEL COM'l. l/2"-13 LAIII CITY ftMt CO J, ,A. U I A ltf - 41 z 139381__ ---3- __ E_YE BOLT STEEL COM'L 
42 I 78701 3 IDENTIFICATION PLATE BRASS ASTM·-B36 M-78701 22 GAUGE (.0313") MODEL CV-600-16 R. A. ACTUATOR 
43 I 188072 3 HEX JAM NUT STEE'L COM'L. 3/4"-16 CAST STEEL CONSTRUCTION 

W 1TH M,\NUAL ACTUATOR ~ 

(314" VAL VE STEM) 
A 

Go-3O SP•< 's0 

DFTSMN JHR DA TE 2.icl:2:! JOB NO 
HO. DATE Rf VISIONS BY CHK. NO. DATE REVISIONS BY CHK. CHEOOD....i:!l:__ DAT£ l'l·>•·~'I SCALE 

__fil,£__ DATE ! I ! '. ! I 

I REPRO FROM L-189%,(, - 3 DWG. NO. L-189966 SHT.:, !REV,, 
I IPART COD£14 OF 7 I ·' - ... 



~ ... 
CJ1 
If ... 
C0 
l'J ' 

- -- -- -- - - -- -- - - -LIST OF MATEl!IA.L 
ITEM NO , EQ' 0. PA RT 

NO A B PA RT NO. 
CODE DESCRIPTION MAT L. MAT'L. SPECS. OW G. NO. 

I I 186997 
HOUSING C I RON AST M-A-48 L-186997 

I 186998 C. I RON AST M-A-48 L-186998 
I 187005 C.R. S. AST M-A-108 M-187005 2 

187006 
STEM 

L-187006 I C.R. S. AST M-A-108 

3 I 41338 
HALF NUT 

STEEL COM' L 
I 40662 STEEL COM'l. 

4 I 187027 NITRILE COM' I SEAL 
NITRILE I 187028 COM' L. 

5 I 187025 
BEARING COM' L. 

I 187026 COM'L. 

6 
I 187013 

THRUST BASE C.R. S. AS TM-A-108 S-187013 
I 187014 C. R S ASTM-A-108 S-187014 

7 
I 5572 

RETAINING IIING STEEL COM'L. 
I 14492 STEEL COM'L. 

NOTE: 

COLUMN ASS'Y. PT.NO. 

A . 117023 FOR 40 SQ. IN. /60 SQ. IN. 

~ ~ I 187024 roR 100 SQ. IN. /160 SQ. IN. A 
I l----® I 
I 
I 
I I 
I I 

3 

~-i i~ I 

V I 4 

~/4~ ~ _ _A ~ I 
~~ lf '~l //.I 1 IA 

~ , ' 
,, l I 

r Co 

. 

• • 

-- -- -- -- --
Mt:v1SIONS 

REV CKO NO. DESCRa,TION BY BY 
DAT[ APPO 

REMARKS 
I ITE"-11 Cl.W/11!.&R. PU E.C.,156. JH~ Ill,, J·l·lt 

CL. 3 5 
Ci.. 35 

I 

PARKFR PT NO 8404-0087 
PARKER PT. NO. 8505-0137 
GARLOCK - DU06 
GARLOCK - DUIO 

WALD ES 5100- 50 
WALD ES 51D0-75 

IIATERlAL 

ST()CI( NO AMOUNT R[Q'O 
UNLESS OTHERWISE SP£CIFIED 

DIMENSIONS ARE IN INCHES 
BREAK CORNERS 1/64 MAX. 

fllLnS ARC 1/64 TO 1/32 R 
✓ INDICATES 250 FINISH 

TOLERANCES ARE: 

DIMENSION I UNDER 6 I 6 · 18 I OVCR II 
DECIMALS I ± .005 I ± 005 I ± OIG 
FRACTIONS ± 1/64 ± 1/32 ± 1/16 

TOLERANCE ON ANGLES ± 2\i" 

~ 1 COPES· VVLCAN, INC. ~ o,. ,I ,,. nrt (411rp/,ntf# ,,,.,,,., 
L • I.Alt• c,ry ,.,.,, co,.~• u, • 11tf 

FOR: 40, 60, 100 & 160 SQUARE INCH 
DIRECT ACT ING CV-600 AC TUA TORS 

MANUAL ACTUATOR ASSEMBLY 

I omMN J Hf{ OATE'"(-l· ), 
0 

OSGN ~ OATE1Z:,.1ZB 
MASTfR ASSY I SUB ASSY CHECllEo...Lll.___ OAT['l 1 -, ';) t MFG. DATE __ 

108 NO DATE OATF 
R[PRO FROM 

IPART CODE] 4 SULC IDWG.N0.L-187O22 ~E'I.I 

• 



• 

• 

• 

\ 

' 
NOTE: 

IF DOUBLE PACKING OR LEAICOFF 
CONt;[CTION IS REQUIRED 
SH DWG. L-186943 

\-.---------PACKING NUT 

1,..,1,+-.:l------------PAC KI NG HAN GE 

----PACKING STUD ~tJ=----------==S HAP RING ~---PACKING FOLLOWER 

__.---CU ID[ IUSH ING 

STEM 

BONNET 

BC~Y STUD 

BODY NUT 

GASKET IIIONNETI 

,r-SPRINC PIN 

PLUG 

/iiii.~ .COPES-VULCAN, INC. 
,::.:;'Jir;_ D••--,--;._ s:t:::1 uw, Cl1'f' (lltll CO}. l'A. U A• ~ 

CV-600 SERIES VALVES 

S INCL[ SEAT PLUG THROTTLE 
MODIFIED PARABOLIC - UNBALANCED 

DnsMN!\ eshM DAT~ DSGN -t:E.f._ Do\IT..L&..lt; 
CHECKED~ DAT~ ~ MfC ____ ilAit 

C --
Ql![__ DA!t __ 

L-------------------'!-SCA_L_c ~~-...LD:;.:w:..:.=.· G. NO. L-1 8 6 !.£?..~ EV,O 

4.1.55-193 



' ~ 
I / l,/'-. r 

\ 
\ 

' 
NOTE: 
If DOUBLE PACKING OR LEAKOFF 
CONNECTION IS REQUIRED SEE 
DWG. L-186943 

\-.--------PACKING NUT 
1,-.1...,....., PACKING FLANGE 

------P.lCKING STUD 

tr;tJr-=-_--------------~-----==s NA p RING 
~ ----PACKING FOLLOWER 

4.1.55-194 

~--GUIDE BUSHING 

STEM 

IONNET 

BODY STUD 

BODY NUT 

,,,-GASKET (TRIM) 

GASKET IBONNETI 

SPRING PIN 

BALANCING CYLINDER 

PLUG 

BODY 

SEAT RING 

GASKET ITRIMI 

~ 1 COP~S- VULCAN, INC. 
~.&;:.. ,_., - ... ~ .,.,,,_ 

LJ!!!:!I U/!llllr e,r, <1•11 COJ. , .. IJ . .I.A. ,111:f 

CV-600 SERIES VALVES 

S INGLf SEAT PORT THROTTLE - UNBALANCED 

DFTSM"I', ~ DATfu:&.:lL DSCN. A k f>. DATE.J1Q:1l'> 
CHECKED __ ...... .__ DATE 1\1:•"'f ~ llfG. ___ DATE __ 

DAT;: __ C DATE __ 

SCALE~ DWG. NO. L-1861 2 3 EV.Q 

• 

• 

• 



• 

• 

• 

\ 

NOTE: 
IF DOUBLE PACKl~IG OR LEAKOFF 
CON :H CT IO'/ IS P. E Q U IR ED 
SEE OWG. L-18G943 

--PACK1t,G NUT 
L------

----------PACKlt/G FLANi;E 

4.1.55-195 

----Ft.':KIN0 STt,;D 

-----SNAP RING 

----PACKING FOLLO\'IER 

.---GUIDE BUSHING 

STEM 

BONNET 

BCOY STUD 

BCDY NUT 

SPRING PIN 

BALANCING CYLINDER 

PLUG 

TEFLON SEAL 

GASKET lTRIMI 

ii:fi'-i~ COPES· VULCAN, INC. 
-......V ~fr)_ o .. ,I,., N.'tt11 (>1:~l,Hfll """1.W,11 

t...."''t!::1 LAl<l c,,r (llfll co}. ,A Vs A :::t:I 

CV-600 SERIES VALVES 

SING LE SEAT CAV- IJ9, BALAt,C EO,W ITf' TEFLON 
PLUG SEAL 

omM:,~;n;;l ·,M DAii'=!,._ DSG~~ DAIE..l.iQ:b 

CHECHO~ DAT[ :' --::. k ~fG. ___ CAI[ __ 
OAT[ ___ .., OAT[ __ 

SCALE,,--,.,...,,OWG.NO.L-186124 REV.\ 



NOT£: 

' ~ 
I , l,/'"\ 

\ 

\ 

' ' 
IF DOUBLE PACKING OR lEAICOFF 
CONNECTION IS REQUIRED SEE 
DWG. L-186943 

4.1.55-196 

~--GU IDE BUSHING 

GAS KET IIONNET I 

SPRING PIN 

PLUG 

BODY 

CAGE 

SEAT RING 

GASKET ITRIMI 

~

" COPES - VULCAN, INC. o------~ u,,,, c,rr fl•11 co J. N. " • • 91:1 

CV-6DO SERIES VALVES 

SINCLE Sf.AT GROOVE TIP, UNBALANCED 

D"5Mlfl'>,:j;' DAT~ DSGN. A KP:. DATE II 30?& 
CHECll(O,_, ___ ~ DATL:illfl. f MfC. ___ DATE 

DAT[ __ C DATE= 

Sr.AlE--DWG.NO.L-186125 EV.Q 

• 

• 

• 



.. 

.I>, .... 
a, 
Cf' .... 
cc ...., 

I 

• • •---
,rfOR FLEXICARB IGRAFOILl GASKET REPLACE lHE 

STANDARD GASKETS WITH THE FOLLOWING: • _CANAD IAN AS B_,.fLEX ICARB _ _ 
\P.".:, -,:.._--c.., i \c:.J',,01\l 
\l::,'=:, •~~c.. ! '."'YoOI\'=, 

E lb:,~~~ ! ,r,(,04S 
-.~s~~"2. I ,~J~04-I'. 

I 

~ --~ -r --
TrvPt 410 I I 185375-G C RES ASTM-A479 M-185375 

5 I I I84966-G 3 C RES ASTM-A479 M-I84966 TY PE 410 
I I I I823I5-e: PLUG 

C RES AS TM-A479 M-182315 TY PE 410 ........ 

' 
1 I l 184695-X~ 

'3 CR ES AS TM-A296 M-184695 GR. ~M 
I I I 184694- G CAGE 

C RES ASTM-A296 M-184694 GR. CA-15 
I 185684-G C RES ASTM-A479 M-185684 TYPE 410 

I 185683-C? C RES ASTM-A479 M-185683 TYPE 410 3 I 185263-G SEAT RING C RES ASTM-A479 M-185263 TYPE 410 "3 0 I 185071-G CR ES ASTM-A479 M-185071 TYPE410 
I 18 5682- c- CR ES ASTM-A479 M-185682 TYP[4l0 

I 185070-G C RES AS TM-A479 M-185070 TYPE 410 
l 185681-R SHH AS TM-A575 S-185681 SAE-1045 2 l 185680 R STEEL ASTM-A575 S-185680 SAE-1045 3 CAGE SPACER 

I 185679-J:< STEEL ASTM-A575 5-185679 SAE-1045 
I 185678-R STEEL ASTM-A575 S-185678 SAE-1045 

I 185385 3-7/8"0.0.x 3-1/4"1.0. x .175" THK. 
I l I 185384 3 TR IM GASKET~ FLEX IT. 304 SST ANO 2-15/16 Q 0. x 2-7/16" I. D. x .175" THK. 

I I 18 5383 S iY LE R3 CAN. ASB. Fil 2-1/4"0. D. x l·ll/16" I. D. X. 175" THK. ... - - -
I 18'382 1-7/8"0. D. x 1-5/16" I. D. X .175" THK. ITEM 

NO. REO' D. PA RT NO. 
PART 

DESCRIPTION I.\A T' L. MAT'L. SPEC. DWG. NO. REMARKS NO. CODE 
TRIM l" I" I I" 1! I' 
SIZE 2 2 12 

VALVI ~" l" 2" )" SIZE I& l' l 2 
ci .. z ...... 00 ~ :; ~ _l • ... 00 00 00 00 

~t~, v,C< 00 00 00 00 00 !:; 
... ,0 ... ,0 

~:~ 
.,, C 00 00 00 CO : .. 
co. - --- - .... 

~~-1-r2i- , @:i=i~ SEE SHFET-?FOR rrP.M(',IG) c,c,TMAT'L 

'~-~-'~'~ ~ COPES· VULCAN, INC. ~~ t ~~ 5 o .. ~"' Whft ,.,,...,. lttlJ,111,n ~~~~ 3 
I.Alfl o,r fllftt CO.}. l'A. IJ. .. A. ltf 

~ 
3 ~ TRIM A:ciSEMBLY ~w{~\ l ~~ ~~- FOR SERIES "C" VALVES l 

SINGLE SEAT 

UNBALANCED TRIM {3/4" THRU 3"1 FULL SIZE TRIM 

I 

REDUCED TRIM 410 SST. MAl'L 

llflSlllt__!IB!:L_ DAT~ J08 NO. --
NO. DATE R(VISKJNS BY CHK. NO. DATE REVISIONS BY CHK. CHECl([D ---'Ll..f,L_ OAT£!~ SCALE NONE I 12-1s11 AEVISFD PARr NO"S JHR WES ~ '-·2.1o- A.'OU'i.:O ~\.-"i:. ..,,_,c_p._,;>.'e ~,;,v,.~-.. o, Pd. APP' D __Afi._e_ OAT[! Z -6: I'>\ 'P/~~~'<:.'>1- '<-,-.G.C.1-\G.~4"-• 

IREPRO FROM -- OWG.NO.L-186885 ~~\' IREV.3 
2 z-2075 ADDED ':>I-IEET-2 UF8M~JJ-j vc l}JU. 

I I PART CODE I -i --- ,u -
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-= I ! • t ::.r -__ ,__ - - --,- - - - - -
JllDI FlfXICAU ICRAFOILI GASKETS REl't.ACE THE 

Sl~NIARD GASKETS W 1TH THE FOLLOW ING: 
. · CANAD IAN .ac;: I l'I n: ICAR 11 

,es~e.s l~lo047 
,~s~e~ 19/o04C:. I 1ai;~-e,~ l':IC..04'5 
l~S~~?. \~(,,00,4,. 

I 185375-F CR£S ASTM·A479 M-185375 TYPE 316L 

s I I 184966-f 3 ' CRES AS TM· A479 M-184966 TYPE :5l6L 
I I I 182315-F PLUG CRES ASTM·A479 M-182315 TY PE 3l6L -

4 1 1 1 u•u-..~ 
3 CRES ASTM·A351 M· 184695 GR CF8"1 

1 l 1 114694· F CAGE CRES ASTM·A351 M· 114694 GR. CF8M I 

l 185684-F - 'c RES ASTM-A479 M-18084 TYPE 316L 
1 18 5683-i= CRES ASTM-A479 M· 185683 TYPE 516L 

J l U526'·F SEAT RING 'CRES ASTM·A479 M-115263 TYPE 316L 
~ D• 

l 115071-F CRES ASTM·A.479 M-185071 TYPE 31E,L 
. l 185682-F tRES ASTM·A479 M-185682 TY PE 316L 
l 115070-F CRES AS TM·A479 M-185070 TY PE llE>L 

1 115681-F CRES ASTM·AA79 M· 115611 TYPE 316l. 
z ~ l 115610-F CRfS:. ASTM-A4'79 "·115680 TYPE .316L 3 CAGE SPACER 

I · 115679-F CRE~,. ASTM·UT9 "'·185619 l:YPE 3\6.L 
l 115671-F tRES: .. ASTM·Al79 111-115678 TYPE 31EaL 

l 115385- 3·7/8"0.1>. 1 3-1/4" I. I. 1 .175" THK. 
I I l 115314 3 TR IM GASKET'». FLEXIT, 304 SST AND 2·15/16 n.a. I 2·7/16" I. D. x . 175" THK. 

I I li5313 STYLE R3 CAN. ASB. Fil 2·1/4"0. D. I 1-11/16" I. D. I • 175" THK, .... 
1 115JU 1-7/1"0, D. I 1-5/16" I. D. I • 175" THK. ' ITEM NO. ltEQ'D. PART l.ArL 

C 
NO. l'ARl.NO. CODE DESCRIPTION MAT'L SPEC. DWG.NO, REMARKS 

TRIM I" l" l l" 11 l ' 
S IZt f l 11 
YALVI :1r -
SIZE Z" , .. 

,:j i I I. 

~1 ,= ~ t 
i.,·: 

l ~I ,L~'-1:. = ii ai~ ... !! .· ~,~ 1-:~ 4 ~=i=:~ 
I 

HI ~ET-I F'oR <MO S5T. "4-Ul.. . 'ij~•n~ ~ COP~S-VULCAN. INC. -
. ~~- : ~ ~ T ... ~,_ s 

.. ,,. ___ 
uaorr,-ca.i.,,._ aa.o. 111f 

~~ 
+-~ 3 -~-~~l 1 

TAIM ,i,5!,f.M8LY 
~" 1:1 _ FOR SERIES "C" VALVES 

~~- 1 

~ S IIIGLE SEAT 

UNBALANCED TRIM 1)/4" THRU,J"I RA .SIZE TIIM 
REDUCED TRIM .. CF8MC31€>) SST. MAl'L '. A 

Dma....nB!i_ "" ... --- n -,_ -D --- ... CIIK. DBm~ ~ •- SCM.E NONE 
•-•o ..ML 11Aml"""81 ,_ ... _ 

DWG.N0.l-186885 "':f ~-5 I IMnw•.v 
\ 

I - I • - I - . . . 

• • 
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," COPES-VULCAN, INC. 
One nl the White Consoltdated /nd11s111es 

Uf!!Jre!I 

VALVE'S TAG: TV-1004 

RECOf'NENDED SPARE PARTS LIST 

COPES-VULCAN CV600 CONTROL VALVES 

CV JOBS #8010-14896 & 8064-16895 

1-1/2" - 1501/ CV600-40 (DA) CONTROL VALVE 
DESCRIPTlON PART NUMBER 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Trim Gasket 
Cage 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Seat Ring 
Seat Spacer 
llandwheel Operator Gasket 
llandwhecl Operator Seal 

VALVE'S TAG: TV-1002 

185987 
172417 
185377 
185382 
185383 
196957 
186973 
185112-H 

Per Drawing M-192208 Mk'd. 
188238 

Per Drawing M-192136 Mk'd. 
Per Drawing M-192204 Mk'd • 

78688 
187027 

1-1/2" - 30011 CV600-40 (DA) CONTROL VALVE 
DESCRIPTION PART NUMBER 

185987 
172417 
185377 
186888 
185383 
184695-XG 
186973 
185112-H 
184966-G 
188238 
185071-G 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
1-1/2" Trim Assembly 
Trim Gasket 
Cage 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Seat Ring 
Handwheel Operator Gasket 
Handwheel Operator Seal 

VALVE'S TAG: AOV-1009 
1-1/211 .,.. 600# CV600-40 (RA) CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
1-1/2" Ti r m Assembly 

78688 
187027 

PART NUMBER 

185987 
172417 
185377 
186888 
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RECOMMENDED SPARE PARTS LIST (continued) 
CV JOBS #8010-14896 & 8064-16893 

DESCRIPTION 

Trim Gasket 
Cage 
Stem 
Guide Bushin~ 
Plug 
Roll Pin 
Seat Ring 
Gasket 
'U' Cup 
1 0 1 Ring 

VALVE'S TAG: LV74D-2 
2" - 150/1 CV600-40 (RA) CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
llo<ly/llonnet Gasket 
Trim Gasket 
Balancing Cylinder 
Cage 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Seat Ring 
Gasket 
'U' Cup 
1 0 1 Ring 

VALVE'S TAG: LV-74A 

PART NUMBER 

185383 
184695-XG 
186973 
185112-11 
184966-G 
188238 
185071-G 
187029 
186993 
187059 

PART NUMBER 

185987 
172417 
185378 
185384 

Per Drawing M-185516 Mk'd. 
196942 
186974 
185112-H 
196956 
188238 

Per Drawing M-185191 Mk'd. 
187029 
186993 
187059 

1-1/2" - 60011 CV600-60 (RA) CONTROL VALVE 
DESCRIPTION PART NUMBER 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Trim Gasket 
Cage 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Seat Ring 
Gasket 
'U' Cup 
'O' Ring 

-2-
4.1.55-200 

185988 
172417 
185377 
185382 
185383 
196957 
186974 
185112-H 

Per Drawing M-192210 Mk'd. 
188238 

Per Drawing M-192138 Mk'd. 
187030 
187058 
187059 
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RECOMMENDED SPARE PARTS LIST (continued) 
CV JOBS #8010-14896 & 8064-16895 

VAi.Vi·:':; TAC: LV-/l1<: 
p,-_:·6()()/1 CV600-60(RA) CONTROL VALVE 
m:srn ll'T I ON 

IJJapliragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Cage 
Stem 
Guide Bushing 
Plug 
Roll Pin 
Sl'at IUng 
c:ask(•t 
'IJ' Cup 
1 0 1 !Ung 

VALVE'S TAG: LV-74B 
4" - 150/1 CV600-100 (RA) CONTROL VALVE 
l>ESCIUPTlON 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Balancing Cylinder 
Cage 
Stem 
Guide Bushing 
Plug 
l<olJ Pin 
Seat Ring 
Teflon Seal 
Gasket 
'U' Cup 
I 0 1 Ring 

VALVE'S TAG: LV74D-1 
4" - 150/I CV600-100 (RA) OONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Trim Gasket 
Balancing Cylinder 
Cage 

-3-
4.1.55-201 

!'Alff NUMBEH 

185988 
172417 
185378 
185384 
196957 
186975 
185112-H 

Per Drawing M-1823l5 Mk'd. 
188238 

Per Drnwing M-185263 Mk'd. 
187030 
187058 
187059 

PART NUMBER 

185989 
186199 
185380 
185386 

Per Drawing M-183587 Mk'd. 
Per Drawing L-186866 Mk'd. 

185401 
184686-H 
196943 
96228 

Per Drawing M-182804 Mk'd. 
185398 
187031 
187058 
187059 

PART NUMBER 

185989 
186199 
185380 
185384 
185386 

Per Drawing M-185516 Mk'd. 
196942 

Continued 



RECOMMENDED SPARE PART LIST (continued) 
CV JOBS #8010-14896 & 8064-16895 

DESCRIPTION 

Stem 
Guide Bushing 
Plug 
Roll Pin 
Seat Ring 
Casket 
'U' Cup 
'o' Ring 

VALVE'S TAG: PV-647C 
4" - 300fl CV600-160 (RA) CONTROL VALVE 
DESCRIPTION 

Diaphragm 
Packing Set 
Body/Bonnet Gasket 
Trim Gasket 
Trim Gasket 
Cylinder Assembly 
Cage Spacer 
Stem 
Cul<le Bushing 
Plug 
Roll Pin 
Scat Ring 
Gasket 
'U' Cup 
1 0 1 Ring 

-4-
4.1.55-202 

Per 

Per 

PART NUMBER 

187740 
184686-H 

Drawing M-186026 
96228 

Drawing M-185514 
187031 
187058 
187059 

PART NUMBER 

185990 
186199 
185380 
185386 
185384 
196272 
196269 
18540] 
184686-11 
196273 

96228 
196270 
187032 
187058 
187059 

Mk I <l. 

Mk'c!. 
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