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1.1 General 

Appendix I 

Production Planning and Cost Estimates 
for 

Gimbal Drive and Support Frame Assembly 

This appendix was prepared by the Ford Motor Company and Ford Aerospace and 
Communications Corporation. The detailed information in this appendix was 
partly used to develop the production cost estimates shown in Appendix G. 

1.2 Use of Information in this Appendix 

Theheliostat design~nd manufacturing scenario used to develop the costs 
shown in the appendix differ from those used to develop the collector 
subsystem costs shown in Appendix G. In particular, the costs reflected in 
the appendix are based on a one-piece torque tube, a highly mechanized site 
assembly process, and a "stand-alone" gimbal and frame manufacturing facility. 
Since this was not the approach chosen for the final manufacturing/assembly/ 
cost analysis, only portions of the data in this appendix can be used. 
However, this data base is being published in this appendix to provide a 
record of the work performed by the Ford Motor Company. 
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Section 1.0 

Heliostat Manufacturing Study 

STUDY OBJECTIVES 

1) Review all design information supplied by FACC Western Development 
Laboratories Division and provide input for manufacturing feasibility 
for production processes suitable for a 50,000/year capacity plant for 
a minimum of ten (10) years operation using two shifts. 

2) Determine preliminary make/purchase sourcing plan for all parts and 
components and services. 

3) Prepare manufacturing process estimate sheets on all "make" parts, 
sub-assemblies and assemblies. Sheets to include the following: 

o Brief description of operation. 

o Brief description of machines, equipment and tooling. 

o Estimated net production per hour. 

o Estimated work standard minutes. 

o Estimated expenditures required for facilities and tooling. 

4) Obtain estimated costs for all purchased finished parts and raw 
materials (casting, steel, etc.). 

5) Provide total estimated expenditure and variable cost summaries and 
detail breakdown by part and item. Total estimates to be within 
= 20% of eventual firm quotes, adjusted for economics. 

6) Develop estimated manpower requirements by classification. 

7) Develop block plant layout with estimated total area requirements. 

8) Develop estimated building and site expenditures based on a manufacturing 
plant near Phoenix, Arizona and final assembly on utility sites within 
a 400 mile radius. 

9) Develop estimated expenditures for all plant services including tool 
room, maintenance, cutter grind, quality control, layout and lab, etc. 

10) Develop estimated program engineering, training, pre-activation and 
launch costs. 

11) Based on a typical business plan, develop a methodology to determine 
a suggested selling price. 

~ Ford Aerospace & 
Communications Corporation Ford Motor Company 
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Section 2.0 

Heliostat Manufacturing Study 

PRODUCT DESIGN ASSUMPTIONS 

The design information supplied by FACC for this manufacturing cost study 
consisted of prototype level layouts and part drawings plus verbal information 
and marked drawings. 

The study includes the following components: 

• Gimbal/actuator drive assembly designed by Ford Aerospace and 
Communications Corporation. 

• Reflector panel support frame designed by Boeing Engineering and 
Construction Company. 

• Assembly of the reflector panel support frame to the reflector 
panels which will have been manufactured at a m1rror facility. 

This information was reviewed for manufacturing feasibility on a production 
basis and several changes were proposed and agreed upon by FACC engineering 
to achieve more cost effective production level processes. The major changes 
and clarifications which were used as the basis for this study are listed in 
Section 10. Immediately following the detailed processing, a few adjusted 
costs were developed as outlined in the total variable cost, Section 6. 

In addition to the manufacturing feasibility design changes agreed upon as 
a basis for developing this manufacturing cost study, there are other oppor
tunities for achieving lower production costs. These opportunities require 
more engineering and source development time than was available for this 
study to evaluate their feasibility. These opportunities which should be 
considered in any future phases are listed in Section 11. 

~"".) Ford Aerospace & 
Communications Corporation 

Ford Motor Company 
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Section 3.0 

Heliostat Manufacturing study 

MANUFACTURING ASSUMPTIONS 

1. The manufacturing operations will produce 50,000 units per year on a (2) shift, 
(5) day, (49) week operating plan (3,920 annual hours). Service part require
ments are included in the 50,000 volume requirements. 

2. Manufacturing plant will be built near Phoenix, Arizona on a site with all 
infrastructure available to site boundaries. 

3. No provisions will be made for future plant or capacity expansions. 

4. Plant will produce (3) major shipping units, plus miscellaneous details for 
shipment to various utility sites where final heliostat assembly will be 
performed. The major shipping units are: 

- Gimbal/azimuth/bearing drive assembly 
- Elevation drive assembly 
- Torque tube and actuating arm assembly 

5. The utility sites will assemble the final heliostat assemblies on a (2) shift, 
(5) day per week operating plan. No allowance has been made for severe weather 
which may cause the shutdown of operations in the field. 

6. Study will include process and estimated expenditures and costs to complete the 
final assembly at the utility sites. This will in~lude the installation of the 
reflector panels furnished by Boeing Co. and attachment of the complete helio
stat to the Boeing provided pedestals. 

7. All shipments will be via truck. 

8. Minimal receiving inspection will be provided, assuming all suppliers are vali
dated under a Quality Assurance Program. 

9. Final testing of drive assemblies in the manufacturing plant will be minimal 
for operating function only. 

10. The capability of outside suppliers to furnish the required volumes cannot be 
assumed at this time. 

11. The make/buy pattern is preliminary and may be revised based on future supplier 
development and manufacturing cost studies. 

12. All expenditure and cost estimates are based on 3rd Quarter 1980 economics and 
are assumed to be accurate, in total, within + or - 20% of eventual firm quotes. 

Cb$;d=:> Ford Aerospace & 

Communications Corporation 
Ford Motor Company 
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Section 4.0 

Heliostat Manufacturing Study 

MAKE/BUY SOURCING PLAN 

The detail variable costs sheets in Section 6.3 of this book identify the part 
sourcing decisions made for this study. These decisions must be considered 
preliminary and subject to review if further, more detailed, manufacturing 
engineering is undertaken. This detailed engineering is described as "Program 
Engineering" at Ford Motor Company, and is included as one of the costs esti
mated in this study (Section 9). 

The major sourcing assumptions made are as follows: 

a) All major castings will be purchased outside and machined in-plant to 
provide control of the critical components and achieve total manufacturing 
costs that are probably lower than obtainable from outside machine shops 
at these volumes. 

b) All major non-standard components and assembly for the Planetary Drivel 
Bearing Assembly are sourced in-plant. 

c) Final assembly of the azimuth and elevation worm drive units is also sourced 
in-plant with the worm gearing purchased outside, and the acme thread S.S. 
shaft sourced in-plant because of difficulties in locating sources with 
sufficient capacity. 

d) The torque tube (one-piece design) will be purchased outside cut to length. 
In-plant the outer diameter will be expanded to the close tolerance size 
required in the ring fit areas. 

e) The flanges and rings to be welded to the tube in-plant will be purchased 
as form extruded sections in approximately 100" lenghts. In-plant the 
material will be cut to length, ring rolled, end welded and expanded to 
I.D. size to fit the torque tube O.D. This method utilizes available 
capacity at the steel supplier for extruded mill sections and provides 
for good utilization of ring rolling, etc., equipment in-plant. 

f) The beams for the H-frame assembly will be purchased finished, made from 
pre-galvanized steel (galvalume process). 

g) Miscellaneous stampings are·sourced in-plant with presses fully loaded. 

h) Various miscellaneous machined parts and weldments are sourced in-plant. 
These include pins, brackets, spacers, adapters, etc., which could be 
cycle run over common equipment to obtain good utilization. These parts 
should be reviewed for sourcing at a later date by obtaining quotes from 
small local outside suppliers who may have available time on existing 
equipment. 

~::> Ford Aerospace & 
Communications Corporation 

Ford Motor Company 
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Heliostat Manufacturing Study 

MANUFACTURING PIAN 

I. Manufacturing Plant 

General - The Heliostat manufacturing plant is basically planned to be 
similar to a low or medium volume automotive manufacturing plant with 
labor intensive part handling. The 50,000 annual volume at a line rate 
of 13 units per hour (net) does not justify the additional expenditure 
required for transfer type machining and press lines and/or automatic 
handling equipment between operations. 

Machining Operations - Machines will be basically stand-alone (either 
standard or specially designed) automatic cycle production types with 
parts transferred between machines by using manual roller conveyors or 
bins and industrial trucks. "Standardll machines include horizontal and 
vertical lathes and milling machines, grinding machines, drill presses, 
hones, hobbers, shavers and boring machines. 

Special design machines include two, three and four-way precision boring 
machines as well as multiple station in-line shuttle or rotary index 
milling and drilling machines. Most operations require special tooling 
such as part holding fixtures and gages. The majority of the fixtures 
will be designed for automatic power clamping and manual load and unload. 
Special tooling also includes multi-spindle heads for drilling, tapping, 
reaming, boring and milling operations as well as multi-tool boring and 
facing bars. Gages for the more complex or critical parts include special 
designed composite electronic gaging that will provide highly accurate 
functional checking capabilities. 

Assembly O~rations - Assembly operations will include the gimbal/azimuth/ 
bearing drive assembly and the elevation drive assembly. In general, sub
assemblies will be performed on off-line manual fixtures using pneumatic 
nutrunners to secure the bolts. A small conveyor will be used for final 
assembly of th~ azimuth drive/bearing/gimbal assembly. 

The above (2) drive assemblies will go through a paint operation and be 
shipped to a utility site for final assembly and mounting of the complete 
heliostat. 

Metal Forming Operations - All stampings with the exception of the H-Frame 
beams have been sourced in-plant for this study. The parts will be 
processed by cycle running over (2) shears and (9) presses ranging in 
capacity from (80) to (500) tons. The cycle running is based on a (30) work 
day cycle with sheet steel being purchased for 60 to 90 day runs and sheared 
to blank size in-plant. The presses are fully loaded for good facility 
utilization. 

The torque tube will be purchased cutoff with an undersized outer diameter 
and expanded to size in-plant on a Grotnes tube expander machine. 

The rings and adapter will be 
formed and welded into a ring 
on a Grotnes tube expander. 

, 

~-:::> Ford Aerospace & 
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Material Handling - It has been assumed that all material will be received 
and shipped by truck. A five-day float will be stored ahead of the manu
facturing and assembly operations. The torque tubes and castings received 
via flatbed trucks will be unloaded and stored outside. 

Sheet metal and bar stock will be unloaded and stored inside the building. 

Purchased parts (bearings, seals, etc.) will be unloaded at a two-spot 
depressed dock, and stored inside the building in a stores area. Material 
will be delivered to the line operations by trailer train and fork trucks. 

A five-day float of shipping assemblies (torque tube, azimuth, elevation 
and small parts) will be stored outside the manufacturing building. 

Components for twenty Heliostat assemblies will be shipped on 40' trailers 
to the field assembly sites. The reflector panels and the support beams 
will be shipped direct to the field assembly sites by the suppliers. 

No equipment for the repair of industrial trucks has been provided. Indus
trial truck repair and service has been assumed to be contracted to outside 
local sources. 

Galvanizing Operations - The galvanizing operation will consist of a series 
of dip tanks, each 35 feet long by 4 feet wide and 5 feet deep suitably 
constructed of plate steel with protective lining and a semi-automatic handling 
system between the tanks. The tanks will include a lip-vent, down draft 
exhaust system. The exhaust froID. the galvanizing tank will be vented to a 
bag house where the zinc particles will be trapped and the cleaned air dis
charged. The pickeling and after pickeling rinse tanks will be exhausted 
into a filtration system where the acids and water will be separated, cleaned 
and recycled. The residue will be neutralized before being discharged. 

It is proposed to house this system in a laminated wood structure, separate 
from the main manufacturing buildin~. The laminated wood can better resist 
the corrosiveness of this operation than the masonry and steel construction 
of the manufacturing building and its contents. 

Paint System - Castings as received from the supplier foundries will be 
required to have been cleaned to remove sand, scale, etc., followed by an 
iron phosphate coating and a dip coat primer paint. The primer paint will be 
specified to be compatible with the final protective coatings to be applied 
at the Heliostat Manufacturing Plant. 

Following final assembly and test, the gimbal/azimuth/bearing drive assembly 
and the elevation drive assembly will be given a manual solvent wipe prior to 
application of the final protective coatings. The proposed process for these 
coatings consists of a prime Goat of epoxy chromate, followed by a baking 
cycle, a return through the paint booth for a second application of a topcoat 
of acrylic urethane color, and then a second baking cycle. 

The paint system' will consist of the following equipment; Sidedraft 
"waterwash" spray booth with air make-up system, solvent flash-off enclosure, 
infra-red paint drying oven and an overhead monor~il conveyor. 

~~ Ford Aerospace & 
Communications Corporation Ford Motor Company 
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II. Final Field Assembly Plant (On Utility Sites) 

Assembly Operations - Two utility sites will be in operation simultaneously 
to assemble the complete Heliostat units at the rate of (8) units per hour 
on a two-shift basis. The finished Heliostat assemblies will be transferred 
to the installation points using special transport trailers on a one-shift 
basis. The total time required to assemble 6900 units at each utility site 
is approximately (11) weeks assuming no severe weather which might prohibit 
the installation of the units. Start up of the assembly operations will be 
staggered for the two utility sites. A building at the third site will be 
prepared so that after the first field assembly site has completed opera
tions, the work force and assembly equipment can be transferred and ope~a
tions at the next site can begin with minimum delay. 

After the work force have moved from the first site, the building and building 
equipment (except for portion reqUired for field maintenance) will be dis
mantled and transferred and reassembled at the next utility site. In order 
to complete 50,000 installations each year working two sites at a time, each 
work force will be required to move to a new site (4) times per year or 
complete a total of (8) sites per year. 

In general, the Heliostat final assembly operations will be performed in 
manual fixtures using pneumatic nutrunners and hand torque wrenches to secure 
the nuts and bolts. A drag conveyor will be used to move the final assembly 
fixtures through the plant. 

Major components going into the final assembly fixtures include the gimbal/ 
azimuth/bearing drive assembly, the elevator drive assembly, the torque tube 
and actuating arm assembly, the (4) support beams and the (12) reflector 
panels. Sub-assembly of the support beams and reflector panels will require 
off-line fixtures. 

Because of the size and weight of the major components, a series of overhead 
bridges and hoists using special handling devices will be required to transfer 
parts or assemblies into or out of the assembly fixtures. Completed Heliostat 
units will be transferred from the fixtures to special transport trailers .. 

At the installation point, the Heliostat units will be mounted to previously 
installed pedestals and secured with nuts. 

Material Handling - Fork trucks and tow tractors will be used to unload and 
deliver parts to the assembly operations. 

Special trailers will be used to transport the complete assembly to the 
pedestal field. Specially equipped vehicles will be used to mQunt the 
Heliostat to the pedestals. 

No equipment for industrial truck repair has been provided. Service and 
repair has been assumed to be contracted to outside local sources. 

~ Ford Aerospace & 
Communications Corporation 
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Section 6.0 

Heliostat Manufacturing Study 

VARIABLE COST 

Summary of Variable Cost 

Variable Cost Breakdown by Components 

Variable Cost Detail by Item 

Work Standards (Standard Processing Minutes per 
Piece and per Unit) 

Manpower Requirements for Plant Operation 
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I. MANUFACTURING PLANT 

Gimbal & Azimuth Drive/Bearing Assembly 

Elevation Drive Assembly 

Reflector Panel H-Frame Assemblies 

Reflector Panel Attachment Brackets 

Torque Tube Assembly 

Arm Assembly 

Hardware and Detail Items 

Production Processes 

Subtotals 

Elevation and Azimuth Motors 

Electrical Wiring and .Supports 

Sensors and Attachments 

Total Manufacturing 

11. FIELD ASSEMBLY PLANT 

section 6.1 

Heliostat Manufacturing Study 

SUMMARY OF VARIABLE COST 

50,000 Units Per Year 

RAW 
MATERIAL 

COST 

$349 

70 

19 

29 

153 

39 

23 

24 

$706 

1 

2 

$709 

PURCHASED 
FINISHED 

PARTS 
COST 

$122 

105 

262 

18 

9 

$516 

149 

48 

40 

$753 

LABOR & 
VARIABLE 

BURDEN 
COST 

$165 

87 

15 

32 

22 

16 

10 

47 

$394 

2 

20 

$416. 

!In On Site lIeliostat Assembly 

, TOTAL 

$112 

-1\ Includes galvanizing material and weld wire in addition to iron castings and steel. 

Direct Labor Cost is based on a base standard of 10.00 hours per unit with an estimated 
operating performance, adjusted for volume levels of 35% off standard. Average base wage 
rate for direct labor has been assumed at $7.50 per hour. 

$ PER UNIT 

TOTAL 
VARIABLE 

COST 

$ 636 

262 

296 

79 

175 

55 

4? 

7J. 

$1616 

149 

51 

62 

$1878 

$ 112 

$1990 

'U 
III 

(IQ 
(1) 

..... ..... 
J 



-n 
~ 
~ 

s:: 
o 
o , 
() 
o 
3 
u 
OJ 
~ 
-< 

@ 
0"11 
o 0 
3 il. 
3 l> 
C (1) 
:I ~ 
-. 0 
n 1/1 

~. -g 
o n 
:I (1) 
1/1 ~ 
o 
o 
~ 

'0 

~ 
QI -o 
:I 

Section 6.2 

Heliostat Manufacturing Study 

VARIABLE COST BREAKDOWN BY COMPONENTS 

50,000 Units Per Year 

I. HANUFACTURING PLANT 

GIMBAL and AZIMUTH DRIVE/BEARING ASSEMBLY 

PURCHASED 
MATERIAL PARTS 

PART ITEM NUMBER COST COST 

Assembly D-651133-18 

Input Worm, Housing, Cap, Cover 1-3 $ 13.955 
Input Worm, H.S. Wor~ 4 $ 19.48 
Input Worm, S.S. Shaft 5 1.091 
Input Worm, Gear 6 11.18 
Input Worm, Spacers, Bushings 7-9 .275 
Input Worm, Miscellaneous 10-22 19.977 
Tnput Worm, Hardware 43-45, 50, 52-54, 62 1.541 

Planetary, Base/Cover 
Planetary, Planets 
Planetary, Ring Gears 
Planetary, Rings, Pinion, 
Planetary, Miscellaneous 
Planetary, Clamp Seal 
Planetary, Hardware 

'lotor Attachments 

r;illlbal Housing 

23-24 
25-26 
27-28 

Pins 29-31 
33-40, 42 

41 
46-49, 51, 55, 61, 63 

56-60 

531146 

118.0()* 
66.97 
87.00* 

.542 

.14 

5.73 

55.20 

16.28 
25.065 
20.00>~ 

6.536 

1.658 

I TOTAl." $349. $122. 

* Adjusted Cost - See Sheet 8 

LABOR & 
BURDEN 

COST 

$ 34.33 

25.65 

16.80 

4.30 

12.71 
25.15 
27.09 

6.46 
.66 

6.11 

6.27 

$165. 

Sheet 1 

TOTAL 
VARIABLE 

COST 

$ 3.4·33 

39.605 
19.48 
17.891 
11.18 
4.575 

19.977 
1. 541 

130.71* 
92.12 

114.09>'( 
23.282 
25.865 
20.00* 
6.536 

13.498 

61.47 '"d 
III 

()Q 
II> 

$636. ..... 
N 
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ELEVATION DRIVE ASSEMBLY 

PART ITEM NUMBER 

Assembly 0-651140-18 

Housings 1-6 

S.S. Shaft 8 

Spacers, Cups, Cones 9-18 

Gaskets and Seals 19-24 

S.S. Seal & Clamp 25-26 

Stop Collars 27-28 

Nut 29 

Hardware 30-38, 41-49 

Worms, Gears 50-53 

Motor Attachments 7, 39-40 

TOTALS 

, 
* Adjusted Cost - See Sheet 8 

PURCHASED 
MATERIAL PARTS 

COST COST 

$23.768 

36.38 
- .104 $ 21.888 

4.925 

6.00* 

4.091 

17.09 

2.862 

48.99 

5.73 3.785 

$70. $105. 

LABOR & I BURDEN 
COST 

$18.45 

37.24 

12.56 

2.45 

9.83 

6.11 

$87. 

Sheet 2 

TOTAL 
VARIABLE 

COST 

$ 18.45 

61.008 

48.94 

24.442 

4.925 

6.00* 

13.921 

17.09 

2.862 

48.99 

15.625 

$262. 
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Sheet 3 

@ 
PURCHASED LABOR & I TOTAL 

0"" MATERIAL PARTS BURDEN VARIABLE o 0 
3 Q. REFLECTOR PANEL ll-FRAME ASSEMBLY COST COST COST COST 
3 > 
c: CD ::s ... Beams 277-10122-5/6 $253.60 

I 
$253.60 -. 0 n 1/1 

~"O Angles, Bars, Struts 277-10120-4/5/8/12 $19.12 $15.02 34.14 
_. DI 

o n 
; CD 

Hardware 277-10120 7.773 7.773 ORo 
0 

-0 
0 TOTALS $19. $626. $15. $296 • ... 
~ o· 
::s 

REFLECTOR PANEL ATTAClillENT BRACKET 

Subassembly 277-10119 2.92 2.92 

Attachment Plates 277-10119-13/14/17 6.24 15.31 21. 55 

Doubler and Bracket 277-10119-18/19 22.56 13.86 36.42 

Nylon 277-10119-15/16/20 18.24 18.24 

TOTALS $29. $ 18. $32. $ 79. 

" , '"d 0 
III a. 

OQ ::: CD 
0 

Q ...... 
+' (") 

0 
3 
"0 
!XI 
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Sheet 4 

PURCHASED LABOR & TOTAL 
MATERIAL PARTS BURDEN VARIABLE @ TORQUE TUBE ASSEMBLY COST COST COST COST 

Assembly SK-6l30-002 $ 2.59 $ 2.59 
0" o 0 Torque Tube SK-6130-002-02 $ 87.88 1.94 89.82 3 a. 
3 ~ Flanges SK-6130-002-3/4 43.48 12.30 55.78 I: CD 
:::I .. 
-. 0 n 1/1 Adapter Ring 531439-A 21. 74 5.18 26.92 2t'C _. I» 

o n 
; CD TOTAL $153. $22. $175 .. 
ORo 
0 .. 
'C 
0 .. ARM ASSEMBLY I» -o· 
:::I Assembly, Arms, Bracers 531147 $ 14.60 $ 4.70 $ 19.30 

Swivel Ext/Ring Adapter 24.84 11.04 35.88 

TOTAL $ 39. $16. $ 55. 
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~ GIMBAL/ACTUATOR HARDWARE AND DETAIL ITEMS 
0"1'1 
o 0 
3 a. 
3 l> Elev. Drive Trunnion c 111 
::J ... _. 0 

E1ev. Brg. and pivot Pins n III 
~"O _. III 

Hardware o n 
; 111 

01/0 Lubricant 
0 ... 
"0 
0 TOTALS ... 
~ o· 
::J 

PRODUCTION PROCESSES 

Galvanizing 

Heat Treatment 

Paint 

Tear Down and Repair 

TOTALS 

,.. 

i , 
o 
3 
-g 
~ 

* Adjusted Cost - See Sheet 8 

531442-01 

531442-16/17 

531442 

531436-83 

PURCHASED LABOR & 
MATERIAL PARTS BURDEN 

COST COST COST 

$21.40 $ 7.37 

1. 51 3.05 

$ 2.572 

6.16 

$23. $ 9. $10. 

$24.00 $10.36 

10.36 

26.42 

$24. $47. 

Sheet 5 

TOTAL 
VARIABLE 

COST 

$28.77 

4.56 

2.572 

6.16 

$42. 

$34.36 

10.36 

* 
26.42 

$71. 
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® MOTORS 
0"11 
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3 a. 
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Elevation Motor 

Azimuth Motor 

TOTAL 

ELECTRICAL WIRING 

Electrical Wiring 

Support/Grommet/Grips 

TOTAL 

SENSORS AND ATTACHMENTS 

Sensors/PC Board/ Mount 

Magnet Holders 

Brackets 

liard ware 

TOTAL 

e 
Adjusted Cost - See Sheet 8 

MATERIAL 
COST 

$ 1.00* 

$ 1. 

$ .14 

2.00* 

$ 2. 

PURCHASED LABOR & 
PARTS BURDEN 
COST COST 

$ 82.62 

66.65 

$149. 

$ 45.00 

3. OO~ ... $ 2. OO~ ... 

$ 48. $ 2. 

$ 24.00 $ 5.95 

lJ..60 

14.00* 

3.77 

$ 40. $20. 

Sheet 6 

TOTAL 
VARIABLE 

COST 

$ 82.62 

66.65 

$149. 

$ 45.00 

6.00~'" 

$ 51. 

$ 30.09 

11.60 

16.00* 

3.77 

$ 62. 
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II. FIELD ASSEMBLY PLANT 

ON-SITE HELIOSTAT ASSEMBLY 

Load Gimbal Assembly into fixture 

Assemble Elevation Drive to Gimbal 

Assemble Torque Tube to Gimbal 

Assemble Elev. Drive to Torque Tube 

Sub-assemble Angles to Refl. Beams 

Sub-assemble Bars to Refl. Beams 

Assemble Refl. Beams to Torque Tube 

Assemble Struts to Refl. Beams 

Sub-assemble Panel Attachment Brackets 

Assemble Panels to Ref1. Beams 

Lock wir'e Reflector to Angle/Bar 

Remove lleliostat Assembly from fixture 

Install Heliostat Assembly to Pedestal 

TOTALS 

8 

MATERIAL 
COST 

IJIJ.~":; L 

PURCHASED LABOR & TOTAL 
PARTS BURDEN VARIABLE 
COST COST COST 

$ .54 $ .54 

.76 .76 

1.40 1.40 

1.46 1.46 

7.89 7.89 

1.84 1.84 

10.91 10.91 

3.13 3.13 

36.30 36.30 

23.99 23.99 

11. 77 D.77 

2.48 2.48 

9.29 9.29 

$117. . $112. 
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ADJUSTED VARIABLE COSTS 
Sheet 8 

@ 
0"11 PURCHASED LABOR & TOTAL 

• o 0 FIRST COST = ADJUSTED MATERIAL PARTS BURDEN VARIABLE 3 a. 
3 » (SECOND COST) lI: ORIGINAL DETAIL COST COST COST COST 
r: CD 
:::I ... 
-. 0 
o III 
2!."tI Planetary, Base/Cover $118.00(156.53) $ 12.71(12.71) $ 130.71(169.34) -. DI o 0 
;;: CD Planetary, Ring Gears 87.00(95.28) 27.09(27.09) 114.09(122.37) 
01/0 
0 Planetary, Clamp Seal 20.00(69.37) 20.00(69.37) -0 
0 .. Elev. S.S. Seal & Clamp 6.00(12.76) 6. 00 (I 2. 76) 
~ 
0 Paint ----(5.97) ----(I5.58) ----(21. 55) :::I 

Wiring Supports 1.00(2.97) 3.00(8.62) 2.000.56) 6.00 (15. 15 ) 

Sensor Brackets 2.00~4.92) 14.00(41.86) 16.00(46.78) 

$208.00(265.77) $ 29.00(90.75) $ 55.80(100.80) $ 292.80(457.32) 

MANUFACTURING PLANT TOTALS 

Original Detail $767.25 $813.99 $461.45 $2042.78 

Adjusted Cost Reduction 57.77 61. 75 45.00 164.52 

New Total $709 $753 $416 $1878 
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Section 6.3 VARIABLE COST DETAIL 

The variable cost for each item kS detailed on the following six sheets. 

Sourcing indicates the make/buy decisions discussed in Section 4.0. 

Manufacturing processes for all "make" items are itemized on the process 
estimate sheets in Appendix A, which also include process sequence sketches 
for the manufacturing tasks associated with each item. 

The. direct labor work standarld in Section 6.4 itemizes the standard minutes 
per piece and per unit for each item. 

~:) Ford Aerospace & 
Communications Corporation 

Ford Motor Company 



lIellostat Manufacturing Study 

~ARIA~E COS'f DETAIL 

50,000 UNITS PF;H YF:Nl 

Total 
I _ Ml\JPJFAC'l'Imnm PLIIN'P Total Purchased Direct Varlahle Total Vendor 

Part Item Mater I al Parts La\,or Burden Variable Tooll ng 

Part NOJl .. nclature Number Number Quantity Sourcing ~ _C~ Cost ~ Cost ~!... 

Azimuth Drive Assembly 0-651133-18 1 AssemblY $7.63 $26.70 $34.33 
Worm Gear Housing 7902311 1 Hake $10.58 2.Bl 9.82 23.21 $15,900 
II. S. Cap 800240 2 1 ~Iake .795 1. 65 5.78 8.225 
S. S. Cover 800241 3 1 Make 2.58 1.211 4.35 8.17 6,700 
H. S. Worm 860990 4 1 Purchase $19.111l 19.48 5,000 
s. S. Shaft 830234 5 1 ~fake 1.091 3.13 13.07 17.891 
s. S. Worm Gear 900990 6 1 Purchase 11.18 11.18 5,000 
S S. Shart Spacer-Short 835235 7 1 Make .039 .29 1.02 1.349 
S :l. Shaft Spacer-Long 835236 8 1 I·fake .039 .30 1.04 1. 379 
H. S. Housing Bushing 835234 9 1 Make .197 .37 1.28 1.8

1
17 

II. S. Cap Gasket 815486 10 1 Purchase .046 .0
1
16 150 

s. S. Cover Gasket 815487 II 1 Purchase .025 .025 150 
Encoder Sft. lJal1 Brg. (MHC 3822) 20303 12 1 Purchase 3.63 3.63 
II. S. Ball Bearing (MHC 2034) 20118 13 2 Purchase 5.38 5·38 
s. S. Ball Bearing (MHC 2065) 20207 15 1 Purchase 4.02 4.02 
Spirulox Retaining Ring (RS'P-66) 10271 16 1 PUl'chase .028 .028 
Truarc Retaining Ring (N-5000-156) 10139 17 1 Purchase .072 .072 
Truarc Support Washer (5900-66) 10275 18 1 Purchase .069 .06<) 
II. S. Seal (eR 6630 CRW 1) 30172 19 3 Purchase 1.98 1.98 
II. S. Seal (CR 6660 CRW 1) 30173 20 1 Purchase .71 .71 
S. S. Seal (CR 11610 CRW 1) 30174 21 4 Purchase 3.12 3.12 
Alemite f1rcase Fitting (1684 B) 13746 22 1 .....!'urc!!.~~~ ____ . .-'.0')7_ .897 
Base ----"926bIO -2)------ "-'--'I--- ~lake 93.15'" - -- ----1.07----3:"11i--- 97:i)b'?<" 15,100-
Cover 926220 24 1 1·luke 63. 48* 1.7(, 6.1" 71·38* 10.11)0 
Planet Gear 936140 25 3 Ih.ke 30.12 11.116 17·01 51.'N ."Roo 
Planetary Frame 936310 26 1 1·IAke 36.85 .13 2.5'3 40.13 II, 51~ 
Primary Ring Gear 936710 27 1 l·fAke 51),(,11 * 3.03 10.60 72.27* 2.2115 
Secondary Ring Gear 936440 28 1 1·I"ke 36.(,4 2.')<) 10.117 50.10 1,518 
Friction lling 926360 29 6 flake .23(, .31 1.10 1.6116 
II. S. Pinion 936060 30 1 Purchase 16.28 16.28 7,000 
Journal Pin 926361 31 3 Make .3()1) 1.12 3.93 5.35(, 
Base f1asket 926911 33 1 Purchase 1. 43 1. 43 300 
Cover G"sket 926910 34 1 Purchase 1. 1'3 1.41 ,00 
Ball-Load 926914 35 66 Purchase 2.97 2. <)70 
Ball Spacer 926915 36 66 Purchase 2.<)7 2.')70 
Ball Retaining Bolt 926913 37 1 Hake .1" .15 .51 .80 
Torrington Needle Bearlng(II.Jl01812) 20304 38 6 Purchase 15.30 1').30 
I,ocknut 116 39 1. I'urehase .123 .123 
Dowty "0" Ring' (No. 200-908) 50170 110 1 Purchase .021\ .028 
C/R Axial C1"mp Ser.No. 5211363 301'71 41 1 Purchase (;<).37* 6<).37* 
3.L.!£LL2e~r~_-_-. __ -__ 10531 42. 12 ____ Purc!~~-"-~. ______ . _____ .:01~ _.... .814 
-i/4 X 20 x .75 I.g. Hex. 11<1. Bolt 11702 43 [, Purchase .11i7 --.--.-. - .1117 
1/11 x 20 x 1 3/8 Ilex. lid. Bolt 11703 44 II Purchase .157 .157 
3/8 x 16 x 1.75 Lg. Hex. lid. Bolt 11743 45 I, l'llrchace .176 . l"{(; 

~ Ford Aerospace & 
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Part. Nomenclature 

Part 
Number 

1/2 - 13 x 2 Lg. Hex. lid. Bolt 12323 
1/'2,. - 13 x 1 1/2 {,g. lIex. lId. Bolt 11786 
1/4 - 20 x 5/8 I,g. Hex. lid. Bolt 11701 
1/8 x l/U x 3/4 Pi nion Key 15008 
1/4 x 1/4 / 5/8 Gear Key 15231 
3/8 Pi pe Plug 111111 
1/8 Pipe Plug 11104 
1/4 I.ockwasher 13213 
3/8 Lockwasher 13230 
1/2 r.ockwasher 13250 
L-050 I,ove.ioy Coupling 100000 
Motor Adapter (Use 6511110-18 Det. 7) 805000 
1/4 - 20 x 3/11 {,g. Soc. lid. Screws 122112 
1/8 x 1/8 x 1/2 Coupling Key 15009 
1/4 Pipe Plug 11122 
1/2 - 13 x 3 3/11 !.g. lIex. lid. Bolts 11776 
Spacer 835237 
Spacer 835238 

Gimbal IIOll.lng 

Elevation Drive AssemblY 
lIousing 
Attachment lIousing 
Attachment lIousl fig Cover 
II. S. Cap Closed 
S. S. Cover - No print 
H. S. Cap 
Motor Adapter 
S. S. Shaft 
S. S. Spacel' 
S. S. Shaft Washer 
S. S. Timldn Cone (No. 113125) 
S. S Tlmkin Cup (No. 43312) 
S. S. Timkin Cone (No. 27081) 
S. S. Timkin Cup (No. 27820) 
Int. Timkln Cone (No. 05062) 
Int. Timkin Cup (No. (11185) 
II. S. Timkin Cone (rIo. A6062) 
II. S. Timkin Cup (No. A6151) 
S. S. Cover Ilasket 
Inter Gasket 
II. S. Cap Gasket 
Attachment Housing Gasket 
H. S. Seal Garlock 63 x 51 
S. S. Seal C/R 111939 CRWAI 
s. S. Seal Enclosure Cap 

~ 

5311116 

D651140-18 
D6511110-22 
c-651140-46 
5510 
111185 
B-6511110-20 
A~6511110-115 
7922 
B-651140-23 
A-6511110-21 
A-651140-44 
20308 
20509 
20310 
20077 
3370 
3371 
JJJ6 

3337 
A-65u40-24 
11'187 
43'70 
5521 
3301 
30026 
B-6511110-11" 

Ford Aerospace & 
Communications Corporation 

Itf~m 

-~~ 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

2 
3 
4 
5 
6 
7 
8 
9 

10 
\1 
12 
Jl 
14 
1~ 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

~nnttty 

II 
18 

2 
1 
1 
1 
3 

III 
4 

JO 
1 
1 
4 
1 
2 

12 
II 

12 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
1 
II 
2 
1 

Sourcing 

Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
PUt'chase 
Purchase 
Purchase 
Purchase 
Purchase 

Make 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 

I·fake 

Assembly 
I·fake 
~fake 

Hake 
r1ake 
1·lake 
~lake 

I·f .. ke 
I~ake 

If .. ke 
Mnke 

Purchase 
Purchase 
PUl'chase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
Purchase 
PUl'chase 
Pur'chase 
Purchase 
Purchase 
Purchase 
Purchase 

'rot.a1 
M .. terla1 
Cos~_ 

$ 5.73 

55.20 

11.96 
6.90 

.4011 

.35 
3.82 

.3311 
5.73 

36.38 
.070 
.031, 

Total 
Pure'lnsed 

Pal·ts 
_~.2.~_ 

$ .312 
1.152 

.022 

.023 

.031 

.035 

.12 

.17 

.06 

."13 
1. 110 

.10', 

.0311 

.12 
1.632 

.68 
2.flR 

3. '{711 
1. 714 
3.069 
1.821 
3.1'.86 
1. 744 
4.168 
1. 712 

.01'5 

.022 

.011) 

.022 
3.011 

1. 7B 
]2.00>' 

Uirf.!ct 
La,bar 

-~~.!... 

$ -

1.11 

1.39 

4.10 
'1.01 
2.22 

.01 

.38 

.85 

.75 
1.11 
2.79 

.30 

.24 

$ 

Variable 
Rurrlen 

_ Cost 

5.00 

4.88 

111.35 
11 .. 03 
7.78 

.23 
1.3

'
1 

2.97 
2.61 
5·00 
9·77 
1.05 

.R6 

1'ota1 
Variahle 

Cost _. 

Vendor 
TooliJlK 

CosL 

$ .312 1$ 
1.152 

.022 

.023 

.03] 

.035 

.12 

.17 

.06 

.lIR 
1.40 

11.81, I 'l,600 
.104 
.034 
.12 

1.632 
.68 

2.88 

61. 117 

18.4')-
30.01) 
16.<)0 

·704 
2.07 
7.611 
3.6<.111 

11.1'." 
1H1.94 

1. 112 
1.134 
3.714 
1. 714 
3.069 
1.821 
3.R36 
1.7

"
'1 

4.1GB 
].712 

.0105 

.022 

.016 

.022 
3.0'1 
1. 78 

12.00* 

11,200 

17,1100 
1'7. 1100 

4,800 
8,1100 

<),600 

150 
1'>0 
15() 
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l'otal 
Total Purehased Direct Vari .. ble Total Vendor 

Parl Item Mntel'ial Parts Lahor nurden Variflhle Tooli ng 
I 'lll'~. ~~l:I!~~ ~~! ~.~ \!..~:.. .. - .. ~~- Number QU~lItity Sourcillg Cost Cost _ Cost ~ _Cost _ Cost ---.-

.-l·hll'lII lid Vt' l\)ld~r Cl,ullp 52200 26 1 Purchase $ $ .76" $ - $ $ .76* $ 
(l1'1"'!" :~t\'p Cl)11:lr A-6511110-43 27 1 ~I"ke .957 .32 1.11 2.387 
1.\IWt~r ~~h'p l'\)1I1Ir A-651140-48 28 1 ~Iake 3.1311 1.87 6.53 11.534 
t:1t·v. Act.wlt.or" Nut B-6511 1/0-112 29 1 Purchase 17 .0<) 17.09 
.1-1" x 1/16 x I II. S. Gear Key 10002 30 1 Purchase .085 .085 
1/1\ x 1/1\ xlI/II S. S. GeRr Key 151120 31 1 Purchase .096 .0<~6 
).'(~!J x 1 ~~pir\)l .'in 10')00 )2 1 Purchase .036 .036 
1//\ :;'1, II,\. I'il''' !'Iug 11211 34 4 Purchase .11,4 .1114 
1/11 ~'!' II,\. !'ipe I'lug 11212 35 3 Purchase .203 .203 
~;I'I,·on 1'111 I/Il x 1 1052(1 33 2 Purchase .072 .072 
Jill \1w. 11.,\ Pipe Plug 11213 36 1 Purchase .0'10 .070 
AI,'mlle (N.,. 1(11)-1\1) 13"OI J7 1 Purchase .196 .196 
A le'mite (N," 1/;;') 137011 38 1 Purch~se .618 .618 
1.,'v~,I,'Y C"ul'lIng (N,). L-(70) 100033 39 1 Purcha.se 3.75 3.75 
llIl x 1/8 x 3/4 C'lIlpllllg Key 15008 40 1 Purchase .035 .035 
1/11 - 20 x 5/13 !;s. 1I<,x. II,L Bolt U8',,, 41 8 Purchase .080 .080 
1/11 - 2tl x 7/13 Lg. lIex. lid. Aolt 11873 42 4 Purchase .150 .150 
III, x 2,) x 1 T.g. lIex. lid. Bolt 11875 43 8 Purchase .315 .315 
1/4 - ;',) x 1 1/4 l.g. Soc. lid. Cap 

4 .104 ~;"rt>"" 118'76 44 Purchase .104 
Vtl - I'; x 1.1>. lIex. lid. Holt 118'71 45 6 Purchase .240 .240 
'i/II - Ii> x 1/2 Lg. Nylock lIex. 

II.!. P .. ,ll 11824 46 1 Purchase .063 .063 
l,il l - 16 x 2 l.g. Nylock lIex. lid. 

I~l)l t 1187'7 47 1 Purchase .054 .054 
1/1, LOl!kwasher 13336 48 20 Purchase .211 .24 
3/8 Lockwasher 1333" 49 6 Purchase .096 .0'-)6 
II. S. W(ll'm (;-651140-29-13 50 1 Purchase rr.61 rr.61 10,000 
H. ~L W,)rm liear 651140-50 51 1 Purehase 8.32 8.32 5,000 
!i. ~. Ht)l'm 6511110-41 52 1 Purchase 13.10 13.10 10,500 
:3. !'. t1t:81' 6511110- 31f 53 1 Purc!IBse 9.96 9.96 5,000 

!t!!~I!~ _A~.~~~!.l 
126.8tl 126.80 Beam - In. Suplt. 217-10122-5 2 Purcila,se 125,000 

}'erun - crut. Sup It. 277-10122-6 2 Purchase 126.Bo 126.80 125,000 
Relnf. Angle 277-10120-4 8 Hake 2.32 .27 .95 3.511 
He Illf. An,,1e 271-10120-12 16 14ake 5.32 .119 1.10 7.51 
Re I nf. Dlir 277-10120-8 4 Ihke 2.12 2.36 8.21 12.75 
f;trut 2'(7 -10120- 5 8 r'lake 9.36 .22 .76 10.311 

'J'ors.l~_'l'llbe As~eDl~ SK 6130-002 1 Assembly .58 2.01 2.59 
Torque Tubp Sf. 6130-002-2 1 ~hike 87.88 .113 1. 51 89.82 
F'lange - Out. SK 6130-002-3 2 r11.1ke 21.711 1.58 5.511 28.86 30,O(l0 
F'lange - In. SK 6130-002-11 2 Hake 21. 7" 1.1'5 11.03 26.<)2 30,000 '"d AdRpter Ring 531If3')-A 2 Make 21.7h 1.15 4.03 26.92 30,000 III 
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!.~~.~ ~\inoo!~l'n.t.ur.e ___ _ 

'\l'Ul A:>s(,lIll'l~. 'I\n'llue a',title net. .. -Arm A~1.imt.i011 -,---- ---
I~nil~e {~rt)ss 

1\1'I-h't~ l'I'()SS 

l'HP-~:IIJ 

~'~~'~I~~ ~'~l~~ ,~ __ J\.!.'L:_!' .. .!"~. Assembly 
l1wi vpl f:xt _ -l1ing Ad!lpter L. & n. 

~~I~~-~~_~~~Ilm~~ .. ~~~!~~ 
11rneket-Attnclllrent Plat.e 
I, ... ,'ket-Attnchment Plat'e 
Brfl"",,t-lIllachmellt PI'ate 
PO\lI'lel--H/U f',l·a.te 
At tllchment-Il .. acket 

l'art 
--..!!~ber 

5311117 
5311117-1 
5311117-2 
5311117-3 
5311117-11 

New-Added 
New-Added 

217-10119 
277-10119-14 
277-10119-13 
277-10119-17 
277 -10119-19 
277 -10119-18 

!~lti:ty 

1 
.2 
:! 
2 
1 

1 
2 

110 
o 

211 
16 
,118 
'1t8 

(\,'}t-l/II-2<1 IINC-2l\." 1 'l1~ 'I.,g. 12 
n"l!.-1/4-201ING-2;l\ x 3]4 log.. 60 
Nul -1/'1-20 {:lIle ':l2 
W""h~r-l/I, N()I'I II Frame 1;44 
[',,1\ -'5/16-18 'HNC-.2A x .1 •. 0 I,g. A.· .. ell.bly :1,8 
1\(.1\.-)/16-:1:8 HNC-2A X 1 3/1i Lg. 16 
I'" ll- 5/a,ti-J:8 NNC.;2A :oc .iL l;1ll ltig. 32 
Wash"r-5/16 192 
!l>!L2il('-!Q...f!!!IC 96 
f,pa"er71iO Ny.1on 21'FiiYi19':T5--li8 
f,p",'erH6 Ny:L"" 277-10119-20 IJ8 
1',,<1 #6 <Ny:!!"" :2:77-10119-16 '96 
Adapt.er.F.lev _ .oriveTI\\O""j'on '5~11i1i'2':('jr~ 
Mapter-Mmt<lllI' Rev. ,Co.llJatoe ... fAlL. 53ll ill:!!-02 1 
:nee"" -IM .. '!.or He",. IOC"l>J·'t.e.-, IAz '" 'El 53:Lij~2-03 '2 
M .. pte ..... 'MoIt"'l' dle·v. lClGumtl>er., .E1. 531.1\i142-o4 3. 
Covel' -f,lot.<D1I' Re·". ,e .. "",ter, ..u & JJ:l :531~11.i2-G5 :2 
Mount--1IGHoar.<!I. ;A.z.& ~:L 531iIJIJ2 ... 06 :2 
PI' i''''lrd-'M' It".. !l'lev. Co. .... tell' ,/A'Z '& :Ei 'j})I\iI42-0? :2 
M,II"sibelI'-llC 1f\", ... '1!, fAz •. & El. '53144:!!-<GlB :2 
M>l.gIIlIelt. lII\"'l,IIe .. -!fte'V. ~t; .. 1l' IAz "1!:1 5]lilll~2-09 :2 
M"",,"-. :Zell'n :lief •• fAz. 5l1lJl!2-10 1 
IIClI\i", ... Z,e ... " llIef' •.• P.z. & !l:l. '5]1"2-11 2 
M"gllet alolller.z.e.", Ref. Az •. & El. 531~2-J:2 :2 
M<>,,,,,t .• :ze"'<ll liIIef., £L 5]1"'~2-13 1 
Brae'k,,1t. ~t liA>l<<leI'. "Z.&>o lllef. lEI 5311;1v.2-1'" 1 

" o 
a. 
~ o g 
() 
o 
3 
<l 

e 
Ilr8.ciket lM .. gr>et 1I.o1.<lell'. ~!'O Bet'. Az 531'-~-15 1. 
Pl,,-F.L. [1le,arl:~ 531"""2-16:2 
1'1n-iEL. kta.,arol' Mount 1"1 .. 010 5311)"'2-1.1 1 

'" ::l 
'< 

'Sourcillg 

Assemh1y 
Malle 
Make 
I-fake 
~1"lle 

Assembly 

'!'otal 
'Mat.erial 

Cost ----

111.60 
Det. 1-0ffal 
:Det. 1-0ffal 
Det. 1-0ffal 

I:b.ke 2".811 

Assembly 
M"'ke •. "8 
IMake 2.40 
Malle 3.36 
:Make 1.411 
't4sike 21.11:2 

!~urr.dha:ae 

Pl1r~':'ha·s·e 

Pur-chase 
Purchase 
:f\l'rC~lase 

,Pu.rcl>a;se 
Pur.c.!:rIl.'I'e 
;Purc~)B.;se 

Purchase 
Pt.,;,.;;,£! 
'F1:li['\chase 
Purc:bWL'Se 

r.i.ik.! 
itlf8Jke 
,Ma·ke 
iI!IMIk'e 
;f! .. k.e 
It.lail<e 

Pu,n:mane 
iMa,koe 

1'I1l1!'<:'1a: .. se 
1I'IaIII.e 
~ .. 

hr.cilaa:se 
IoIaJke 
I'&>I<e 
148.k .. 
Hotu 
Make 

T0tal 
Purctlase~ 

Parts 
Cast 

D·ired 
Lahor 

Cost 

.59 

.15 

.12 

.12 

.06 

l.A3~ 
.51') 

. 6.~ 

.~7 

'1.1'0 
l.oU 
1.10 
1.78 

V!aria:hl-e 
·l'urden 

'Oost 

2.08 
.51 
;113 
.1,13 
.2:1. 

6.62 
1.97 

2.27 
2.00 
5.'15 
3.96 
<4.'5'5 
'Ii,'2l 

'T,otail. 
Vs,T:I'8Jb1e 

·o"",t 

:2.67 
!I'5.26 

.'55 

.55 
.27 

8.51 
:27.37 

2.'9:2 
3.05 

J.O.05 
8.45 
7. 2.9 

2!1.13 

.312 .312 
1..4" lL~'" 

.'9136 .''86 

.:002 .202 
~~ L~ 
.~4 ... ~ 
.:11196 .,896 
.307 .J07 

VoeAdQr 
'T,gQ)iLing 

:CQ)st 

13)400 

1.92 1.:92 
-I:'92----.. -------, --y:',;'. <----+---"....-.. 000 

.''»'6 .96 6.!JOO 
1:5.36 - - 1'5.36 1;8.000 ----::--,..,,---- .. -= • - ...... 1'1 

.,5'j* 
iL2.19* 
1. 39* 
!.J.1'S·" 
6.0<} 

22.00 
1.6{;* 
7.00 
5.36* 
5.81* 
4.60 
8.<}S* 
3.50* 
2.29* 
3.06 
1.50 

3,.()O(} 

:2.'jO() 

4 ,'f 6 
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Total 
Total Purchased 'Jirect Vari ahle Total Vendor 

Part '~aterla1 Parts Labor Burden Varl"ble Tooling 
Part Nomenclature Number Quantity Sourcing ~ _ Cost Cost. Cost ~- Cost 

I:Iracket-Az. Cable Wrap 5311",2-2" 
Gasket 531442-25 

1 1·lake $ 2.91* $ $ .79* $ 2.77* $ 6.53* $ 

Motor-E1 1/3 liP 5]11136-30 
2 Purchase ____ ._,,_,~!~-----------.- .018 159_._ 
1 Purchase 02.1)2 - - 82.62 81)', 

!!9.!~~-Az 1/6 III' 531436-31 
Retaining Ring 5100-100n 

1 Purchase ____ .. _ 66.6~ - _____ ....::. __ ~~ _____ -__ _ 
-6----i'l-.rchase·· .I. .48 

Screw-Cap Hex. lid. 1/4-20 IINC x 3/4 5311'36-33 
Washer-Flat 1/" 5311136-31, 
Washer-Lock Spring, 1/" 531436-35 
Screw-Cap !lex. lid. 3/8-16 lJNC x 7/8 531'136-36 
Washer-Hat 3/8 5311'36-31 
Washer-l.ofk Spring 3/8 531436-38 
Screw-Cap lIex. lid. 3/8-16 UNC 531h36-39 
Nut-Hex 3/8 - 16 UNC 531436-40 
Thrust Washer, Cad Plated G111DU 
Bushing GF'1620-16 
Pel'iDate"" Form-A-GasketNo. 2 1~72A2 
Screw-Cap flex. IJd. 1/4-20 lJNC x 7/6 531436-44 
Screw-Mach. Pan lid. 1/10-32 UNFx5/8 531436-45 
lohu,j.ler-Flat 1110 531436-46 
Washer-Lock Spring #10 531436-41 
:;ocket Ild. Screw #10-32 UNF x 1/11 531436-1!B 
Scre",-I·lach. Pan J!ld. #4-110 UNC x 318 531:436-49 
'IIashe .. -Flat 1/4 531436-50 
Wa's'ber-Lock, Spr ing JIll 531436-.51 
Nut, Hex. J ..... 1/4-2/\ UNF-'2li1 531436-52 
Hetaining Ring-BerylUwnCopper 500-'1:8C 
ilp.-; "'g Compressl"", S'lialnles;s .8tee1. I.(>O~.26-'5 
Dowel I'lJ. 1/8 Dla. ][ 1 114 I.g. 8.S. 531436-55 
r)r.OllUllet-·Cahle Tie TYG- 3~~t1 
Screw Cap • Hex 1I.I 1/4-.20 UNCx1 3/4 531:!t36-57 
th,t-lie". 11<.1. 1/1,-20 ~'mc 531l136-58 
Nul-Hex. Jam 3/4-16 UIIIF 21l 531l136-59 

8 Purchase .2')6 .2<)6 
19 i'llrchase .027 .027 
19 l'urchase .228 .228 
10 Purchase .360 .360 
18 Purchase .029 .029 
18 P"rchase .324 .324 

8 Purchase .352 .352 
8 1'l1rchase .184 .184 
4 Purchase .0118 .ot.8 
3 Purchase .~ .~ 

A7fl--- -'pili-cliase .- ··-------:20---- -.. --... ---- .20 

.a Purcha.~e .30'. .304 
16 Purchase .432 ."32 
16 Purchase .02'2 .022 
16 Pure/lase .:>08 .208 

2 Ptlrchase .Q52 .052 'I P"rc:"ase .010 .010 
4 Purc,",a"e .006 .006 
~ Purchase .044 .~4 
1 Purchase ~ .~ 
'2 PHrchase .52 .52 
2 Purehase .~ .~ 
2 Purcll-B:se .01. .~ 
2 'Dwl'ciila'se .10 .10 
3 Pl.lrc1',llase .07£1 .078 
3 rurdla.se .'Cl6 .06 
4 Purchase .60 .60 

COI'd ()rlp 2521'2 ,p,u'chlise 3.')2* 3.52* 
Cord r:rll' 2632 2 Pl1rchase 5.00" 5.00'" 
lI.n "':Uect-lJ1gital :J,wlt'cb 5315516 '2 PUTchase 2.00 2.00 
SrTew Mad,. Pan lid. Hl l-4Cl J( L/II 5311136-63 2 l'nrcho.se •• d\t8 .'0"8 
WHsher-F'lat 11'1 531"36-611 2 Purchas.e .·003 .003 
~J"sh"r·-r.ock 8pr! 109 H" 531436-65'2 Purchase .'0[,6 .-oll<6 
ElectrlcalWlring 5311i36-'H2 A7R--'---P,,~cj;a'se---' .----.--~.60· 045 . .,0 
Lubr i cant 531436-83 32 Pu rchase 6.16 6.1(. 

'n·alvi1'lizj 1ng Various 
Heat 'l':reatme.£lt Varlous 
Pall'll Various 
'l'f:A.r Ilnwl'I B'lId 'Hf'"-:paj r Variolls 

·r·lake 
\-1 .. ke 
flake 
"""I<e 

2'~.00 

~·.9~(* 

2·30 
2.30 
3.1J6 * 
5.:t'l7 

:8.06 
8.06 

12.12" 
2.0.'55 

3'f.36 
1{);36 
'21·.5'5 * 
26.112 

'r(jrJ\rll~ '{Jr.7 '.~* ~8~~,=,~" $1O.2.<;6 k ~?:.!..<4.8* '$.2.<l'A2.18" 1·H9.:~_ 

Cost HhoWIl prioe to adjustment. 
~ "r·6 

I 
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II - FINAL nELD ASSEMI3LY PLAlff 
ON UTII,rrY S lTJ!;S 

Part 
Part Nomencla lure llwnber Quantity 

Iieliostat Assy. (On SlUe & InsLall,) 2T(-101l5 1 

TOTAL: 

Il"liostal ~1allufacturlllg Bt.udy 

VAR~s'r Db'fAIL 

50,000 UllI'rS PI':R ~mAR 

Total 
'rotal Purchnned Direct Variable 'l'otal Vendor 

Mater!.al P"l'ts Lnbor Burden Varl!,ble Toolinp, 
Sourcing ~ Cos I; Cost ~ ~ Cost 

Assembly $ * $37.252 $7'1.5011 $111. 756 $ 

~ $7'1.50 $111. 7:1 

'"t1 
III 

(JQ 

CD. 

N 
(J\ 



I - MANUF ACTURJNG PLANT 

Part Name 

Azimuth Drive Assemblz 
Worm Gear Housing 
H.S. Cap 
S.S. Cover 
S.S. Shaft 
S.S. Shaft Spacer-Short 
S.S. Shaft Spacer-Long 
H.S. Housing Bushing 
Base Hou-sing 
Cover-Housing 
Planet Gear 

, Planetary Frame 
Primary Ring Gear 
Secondary Ring Gear 
Friction Ring 
Journal Pin 
Ball Retaining Bolt 

Elevation Drive Assemblz 
Housing 
Attachment Housing 
Attach. Housing Cover 
Inter Cover 
S.S. Cover 
H.S. Cap Open 
Motor Adapter 
S.S. Shaft 
S.S. Spacer 
S.S. Shaft Spacer Washer 
S.S. Seal Enclosure Cap 
Upper Stop Collar 
Lower Stop Collar 

Gimbal Housing 

Section 6.4 

Heliostat Manufacturing Study 

WORK STANDARDS 

50,000 UNITS PER YEAR 

Part Number Quantitl 

651133-18 1 
790234 1 
800240 1 
800241 1 
830234AJ3 1 
835235 1 
855236 1 
855234 1 
926610 1 
926220 1 
936140 3 
926310 1 
936710 1 
936440 1 
926360 6 
926361 3 
926913 1 

D651140-18A 1 
D651140-22 1 
c651140-46 1 
A5510-L 1 
4485 1 
B-651140-20 1 
A651140-45A 1 
7922 1 
B651140-23 1 
A651140-2lA 1 
A651140-44A 1 
B651140-47 1 
A651140-43 1 
A651140-48 1 

531146 1 

~ Ford Aerospace & 
Communications Corporation 

Page 27 

Standard Standard 
Minutes Minutes 

Per Per 
Piece Unit 

45.20 45.20 
16.63 16.63 

9.78 9.78 
7.37 7·37 

22.13 22.13 
1.72 1.72 
1.76 1.76 
2.17 2.17 
6.33 6.33 

10.40 10.40 
9.60 28.80 
4.32 4.32 

17.94 17.94 
17.72 17.72 

.31 1.86 
2.22 6.66 

.86 .86 

24.30 
23.76 23.76 
13.17 13.17 

0.39 0.39 
2.27 2.27 
5.03 5.03 
4.42 4.42 
6.59 6.59 

16.55 16.55 
1.77 1.77 
1.45 1.45 
0.83 0.83 
1.88 1.88 

11.06 11.06 

8.26 8.26 

Ford Molor Company 



Page 28 

Standard Standard 
Minutes Minutes 

Per Per 
Part Name Part Number Quantit:y Piece Unit 

H-F~ame Assembll 
.8.einf. Angle 2T7-10122-4 8 .20 1.60 
Reinf. Angle 2T7-10122-12 16 .18 2.88 
Reinf. Bar 2T7-10122-8 4 3·50 14.00 
Strut 2T7-10122-5 8 .16 1.28 

Tor9:!::!;e Tube AssembJ..:y SK-6130-002 1 3.41 3.41 
Torque Tube SK-6130-002-2 1 2.56 2.56 
Flange-Outboard SK-6130-002-3 2 4.69 9.38 
Flange-Inboard SK-6130-002-4 2 3.41 6.82 
Adapter Ring 531439-A 2 3.41 6.82 
Arm Assy.-Torque Tube Act. 53114'7 1 3·52 3.52 
Arm Actuation 53114'7-1 2 0.43 0.86 

. Brace-Cross 531147-2 2 0.36 0.72 
Brace-Cross 531147-3 2 0.36 0.72 
Cap-End 531147-4 1 0.36 0.36 

Torgue Tube & Act. Arm Assemb1:y (New added) 1 11.20 11.20 
Swivel Ext. -Ring Adapt. (New added) 2 3.34 6.68 
Assy. Attach. Brkt. 48 .08 3.84 
Bracket-Attach. Plate 2T7-10119-14 8 0.42 3.36 

II " II 2'77-10119-13 24 0.42 10.08 
II II II 2T7-10119-17 16 0.42 6.72 

Doubler Bjcr Plate 2'7'7-10119-19 48 0.16 7.68 
Attachment-Bracket 2T7-10119-18 48 0.22 10.56 
Adapter-E1. Dr. Trunnion 531442-01 2 4.85 9·70 
Adapter-Motor Rev. Cntr.-Az. 531442-02 1 0.81 0.81 
Sleeve-Motor Rev. Cntr., Az. & E1. 531442-03 2 7.62 15.24 
Adapter-Motor Rev. Cntr., El. 531442-04 1 1.45 1.45 
Cover-Motor Rev. Cntr., Az. & El. 531442-05, 2 2.1'7 4.34 
Mount-PC Board, Az. & E1 531442-06 2 3·92 7.84 
Adjuster-PC Board, Az. & E1. 531442-08 2 1.00 2.00 
Mount-Zero Ref., Az. 531442-10 1 6.10 6.10 
Holder-Zero Ref., Az. & E1. 531442-11 2 3.70 7.40 
Mount Zero Ref.-E1. 531442-13 1 11.02 I 11.02 
Bracket Magnet Hldr-E1. 531442,..14 1 4.05 4.05 
Bracket Magnet H1dr-Az. 531442-15 1 2.73 2.73 
Pin-E1. Bearing 531442-16 2 1.34 2.68 
Pin-E1. Act. Mount Pivot 531442-17 1 1.33 1.33 
Bracket-Az. Cable Wrap 531442-24 1 4.69 4.69 

Galvanize Dept. (2 men/shift) 13.65 ' 13.65 
Heat Treat Dept. (2 men/shift) 13.65. 13.65 
Paint System 19·50 19.50 
Teardown & Repair 34.80 34.80 

SUbtotal Manufacturing Plant 601.41 

C~ Ford Aerospace & .. 
Communications Corporation 

Ford Motor Company 



II - FINAL FIELD ASSEMBLY PLANT 
ON UTILITY SITE 

Part Name 

Reliostat Final Assembly and Install. 

Part Number 

Subtotal Final Field Assy. Plant 

TOTAL STANDARD :MINUTES 

~::> Ford Aerospace & 

Communications Corporation 

Standard 
Minutes 

Per 
Quantity Piece 

Page 29 

Standard. 
Minutes 

Per 
Unit 

220.75 

220.75 

822.16 

Ford Motor Comoanv 



Section 6.5 

@ He1iostat Manufacturing study 

0"11 Manufacturing Plant o 0 
3 Q. 
3 > 
C III 
:;, .. MANPOWER REQUIREMENTS - SUMMARY -·0 n III 
~1:1 
-. III o n 
~ III 

01/0 
0 .. 

1:1 Total Headcount Direct Labor Indirect Hourly Salary 0 .. 
~ Shift Shift Shift Shift 
0 2 2- 1 Total 2 2- Total 2 2- 1 Total 2 2- 1 Total :;, --- - - --- ---

Plant Manager's Office 2 2 4 2 2 4 

Production Department 215 214 - 429 185 185 370 13 13 26 17 16 33 

Manufacturing Engineering 35 15 50 16 12 28 19 3 22 

Plant Engineering 65 42 19 126 50 36 17 103 15 6 2 23 

Quality Control 55 49 104 40 39 79 15 10 25 

Supply Operations 54 33 87 34 28 62 20 5 25 

Injustria1 Relations 32 16 11 59 17 11 9 37 15 5 2 22 

Controller's Office 30 1 31 30 1 ~ 

Totals 488 372 30 890 185 185 370 170 139 26 335 133 48 4 185 
"Tl 

~ Shift 1 • 12 AM to 8 AM 

~ 0 ... III Co 

s: (JQ 

0 
(I) 

0 \.oJ ... 
0 

0 
0 Shift 2 = 8 AM to 4 PM 
3 
"0 Shift 3 = 4 PM to 12 AM I» 
::I 
'< 



Heliostat Manufacturing Study 

@ 
Manufacturing Plant 

MANPOWER REQUIREMENTS - INDIRECT HOURLY 

0"11 
o 0 Distribution by Skill 
3 a. 
3 » Indirect Hourly Distribution b~ Shift Semi- Un-
c: ID Headcount #2 #3 #1 Skilled Skilled Skilled 
:I ... 
-·0 
o III Production Department 
~"O 
-. I» J l)b Setters 14 7 7 14 
o 0 
~ ID System Attendents for Galvanizing, 
ORo Paint, Heat Treat 6 I 3 3 6 
0 ... Transfers, Dolly & Fixture Hndlg. etc. 6 3 3 6 
"0 
0 Total 2b 13 13 20 b ... 
I» -0 
:I Manufacturing Engineering 

Toolmakers 24 14 10 24 
Tool Control Records 4 2 2 4 

Total 28 Ib 12 24 4 

Plant Engineer 
Machine Repair 35 15 14 6 35. 
Electricians 10 5 3 2 10 
Pipe Fitters 3 2 1 3 
Carpenters 3 2 1 3 
Oilers & Prevo Maint. 4 2 1 1 4 
Indust. Truck & Vehicle Maint. 5 3 2 5 
Machine Cleaner 4 2 1 1 4 
Paint Equipment Cleaners 3 3 3 
Office Clean Up 4 4 4 
Growlds Maint. 11 9 2 2 9 
Janitors 21 10 7 4 21 

Total 103 50 36 17 56 b 1il 

Quali ty Control 
Laboratory Testing 9 5 4 5 4 

" , 0 Gear Testing 10 5 5 10 
Q. 

~ Receiving Inspection 4 2 2 4 '"d 

0 Machining Inspection 44 22 22 44 
IU 

~ 
OQ 

6 6 
m 

0 Assembly Inspection 3 3 
0 4 4 

w 
3 Functional Inspection 2 2 ..... 
"0 ., Surveilance Inspection 2 1 1 2 
:l 
'< 

(Galvanizing, Paint, Etc.) 
79 4D 39 "5 7l+ Total 



Distribution bl Skill 

~ 
Indirect Hourly Distribution by Shift Semi- Un-

Headcount #2 #3 #1 Skilled Skilled Skilled 
~;\lpply Operations 

O"Tl 
~lab.;l'i al Handling & Line Feed 22 11 11 4 18 o 0 

3 a. 1"0rl( Lift, Tug & Truck Drivers 21 11 10 21 3 l> 
c:: (!) l\ecei.ving Checkers 3 3 3 :::l ... 
-. 0 Packing & Shipping 8 5 3 8 n <II 

~1::1 '1'001 Crib Attendants 4 2 2 4 -. III 
o n 

Non-Production Materials 4 2 2 4 ~ ID 

oQo Total b2 34 28 24 38 
0 ... 

1::1 
0 

iii Ltldustrial Relations - Safety & Plant Protection 32 13 10 9 32 0 
:::l General Services 5 4 1 ~ 

Total 37 17 11 9 37 

,.. , '" 

0 

. III 

a. 

OQ 

s: 

ro 

0 

Q 
0 

w 
N 

0 
3 
0 ., 
:J 
< 



Heliostat Manufacturing study 

Manufacturing Plant 

® 
MANPOWER REQUIREMENTS - SALARY 

Salaried #2- #3 #1 O'TI 
o 0 

Headcount Shift Shift Shift 3 a. 
3 J> Pla~t Manager's Office 
r:: CD 

.l:'lant Manager 1 1 :l .. 
-. 0 o III Secretary 1 1 2!"t:.I 
-. Q) Assistant Plant Manager 1 1 o 0 

~ CD Secretary 1 1 oil<> 
Total 4 2 "2 0 

-c 
~ Production Department ~ 
0 Production Manager 2 1 1 :l 

General Foremen 6 3 3 
Foremen 22 11 11 
Clerical 3 2 1 

Total 33 17 lb 

Manufacturing Engineering Department 
Manager 1 1 
Clerical/Typist 1 1 
Process Eng. Supervisor 1 1 

Process Eng.-Mach. 3 2 1 
Process Eng.-Assembly & other 2 2 
Tool Control Analyst 2 2 
Fixture & Tool Designer 1 1 

Industrial Eng. Supervisor 1 1 
Industrial Eng.-Dir. Lab. 3 2 1 
Tndustrial Eng.-Ind. Lab. 2 2 
Indirect Material Stds. 1 1 
Material Hndlg. Engineer 1 1 
Layout Engineer 1 1 

" 8 
Tool Room & Cutter Grind 2 1 1 

'"d 
0 

Shop Supervisor III a. 
()Q ;;:: 
III 0 

0" Total Manufacturing Eng. 22 19 3 w , 
w () 

0 
3 

"0 
III 
:l 
'< 



Salaried #2 #3 #1 

@ 
Headcount Shift Shift Shift 

Plant Engineering Department 
Ma.nager 1 1 
Clerical/Typist 1 1 

OTt Equipment Engineer-Electrical 1 1 o 0 
3 Q. Equipment Engineer-Mechanical 1 1 
3 l> Equipment Engineer-Hydraulic 1 1 c: CD 
::J .. 

Ma.~h. & Equip. Maint.-Supt. 2 1 1 -·0 
o en 
~"O -Foreman 6 3 2 1 _. III 
o 0 General Services -Supt. 2 1 1 ~ CD 
01/D -Foreman 5 2 2 1 
0 Preventative Maint. Programmer 1 1 .. 
a 
0 Design & Project Engineer 1 1 .. 
~ Plant Eng. Records Clerk 1 1 
0 Total 23 15 b 2" ::J 

Quality Control 
Manager 1 1 
Clerical/Typist 1 1 
Laboratory Supervisor 2 1 1 
Gear Test Supervisor 2 1 1 
Laboratory Technicians 4 2 2 
Metalurgi st 1 1 
Chemist 1 1 
Evaluation Engineers 2 1 1 
Defective MatI's Coord. 1 1 
In Process Inspection: 

Gen'l. Foreman 2 1 1 
Foreman 8 4 4 

Total 25 15 10 

Supply Operations 
Manager 1 1 
Secretary 1 1 

" 

8 
Material Control Supervisor 1 1 

0 Inventory & Parts Control Analyst 4 4 '"d a. III s:: Non-Prod. Stores & Tool Crib Supv. 2 1 1 OQ 
0 (\) 

Q Purchasing & Traffic Supv. 1 1 
Vol 

() Purchasing Analyst 2 2 ~ 
0 
3 Non-Prod. MatI's. 1 1 "0 
III 

Traffic Coordinator 1 1 :l 
'< 



Salaried #2 #3 #1 

@ 
Headcount Shift Sb,ift Shift 

Supply Operations-continued 
Material Handling Gen'l. Foreman 2 1 1 
Transportation Foreman 2 1 1 

0"11 Material Handling & Line Feed Foremen 4 2 2 o 0 
3 a. Receiving & Shipping SUpv. 1 I 3 ~ 
c: CD Clerical Records & Dispatch 2 2 ::I ... 
-·0 Total n UI 
2l."O 

25 20 5 
_. I» 
o n 
; CD Industrial Relations 
ORo Manager 1 1 
0 

Clerical/Typist ... 1 1 "0 
0 Safety & Plant Protection 7 4 2 1 ... 
I» 

Hourly Employe & Labor Relations 6 4 - 1 1 o· 
::I Salaried Personnel 3 3 

Personnel Services 4 2 2 
Total 22 15 5 2 

Controller's Office 
Controller 1 1 
Secretary 1 1 
Cost Accounting 7 7 
Payroll & Time Keeping 8 7 1 
Systems & Data Processing 6 6 
General Accounting 8 8 

Total 31 30 I 

"T\ , '"d 

0 

a. 
III 

OQ 

s: 

(1) 

0 
0' ., 
() 

VJ 
\.JJ 

0 
3 
"0 
II> 
::l 
'< 



® 
O'TI o 0 
3 a. 
3 »
c: CD 
:::I ... 
-. 0 
(') III 

~-g 
o (') 
:::I CD 
III Qo 
o 
o ... 

"C 
o ... 
~ 
0' 
:::I 

He1iostat Manufacturing study 

FIELD ASSEMBLY & INSTALLATION - SINGLE LOCATION 

Manpower Requirements 

Total Headcount 
Shift 
2 3 Total 

Field Operations Manager 
Assistant Operations Manager 
Production Foreman - Assembly 
Production Foreman - Installation 
General Supervisor (Inspection 

Equipment Maint. -Materials) 
Material Control Analyst 
Timekeeping & Clerical Records 

Production Operators - Assembly 
Production Operators - Installation 
Fork Lift & Tow Truck Drivers - Assembly 
Fork Lift & Tow Truck Drivers - Install 
Receiving & Stock Checkers 
Stock Handling & Line Feed 
Tool Crib Attendents 
Facility & Equipment Maintenance 
Cleaning & Trash Disposal 
Inspection 

Totals 71 57 128 

Direct Labor 
Shift 
2 3 Total 

36 36 
7 

43 36 

72 
7 

79 

Indirect .Hourly 
Shift 
~ ~ Total 

4 4 8 
4 4 
2 2 4 
3 3 6 
1 1 2 
2 2 4 
2 2 4 
2 2 4 

20 16 36 

." , 0 
a. 
~ 
0 
0" ... 
0 
0 
3 
" I» 

" '< 

Salary 
Shift 
~ ~ Total 

1 1 
1 1 

224 
1 1 
1 1 2 

1 1 
2 1 3 

8 5 13 

'"0 
III 

()Q 
ro 
Vol 
(j\ 



Section 7.1 

Section 7.2 

Section 7.3 
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Section 7.0 

Heliostat Manufacturing Study 

INVESTMENT COSTS 

Investment Summary 

Investment Detail for Machinery, Equipment and 
Tooling 

Summary of Vendor Tooling Costs for Purchased 
Finished Parts. 

Itemized costs of land, site improvements, buildings, and building 
equipment are presented in Section 8, Facilities. 

~:> Ford Aerospace & 
Communications Corporation 

Ford Motor Company 
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Heliostat Manufacturing Study 

Land 
Site Improvements 
Euilding & Euilding Equipment 

Sub-Total Land & Building 

Process Machines & Support Equipment 

Sub-Total Facilities 

Tooling & Gages 
Vendor Tooling 

Sub-Total Tooling 

Program Engineering 

INVESTMENT SUMMARY 
($000) 

Manufacturing Plant 
Field Assembly 

Plant on Utility Sites 

$ 1,250 
2,100 

16,650 $ 1,500-* 

$20,000 $ 1,500 * 

$44,100 $ 2,036 ** 

$ 7,190 
580 

I $64, 100 I I $:3,536 

$ 390 ** 

I $ 7,770 I I $ 390 

*** 

Training, Pre-activation & Launch 
Sub-Total Engineering & Launch 

$ 5,100 
13,575 I $18,675 I 

780** 
1$ 780 I 

TOTAIS 

GRAND TOTAL 

* Based on $500 each for first three sites; each additional site will 
require $400 (see building description, Section 8.1). 

** Based on two sets - to be moved to other sites as required (see 
Manufacturing Plan, Section 5, for description). 

*** Included in Manufacturing Plant. 

~::::> Ford Aerospace & 
Communications Corporation 

I $ 4.7961 

I $95.25] ! 

Ford Motor Company 
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:L:..Ml\IM'IIC'l'lffiINll PlANT 

Ulmlllll/llzlmuLh/Dearing Drive Assenil>ly 
Wonn Gear 1101181 ng 
II. S. Cal' 
B. S. Cover 
S. S. Shaft Spacer-Short 
S. B. Shaft Spacer-II(:mg 
II. S. Housing Bushing 
lla"e Housing 
Ct.lVer - nousing 
Plane t Gt:ar 
l'lallet.Flry FrwlIe 
I'rJ mary Ring Gear 
Secondary Ring Gear 
Friction Rillg 
Journal Pin 
Bull Ret.ainillg Bolt 
Gimbal /lousing 

Elevation Drive Assembly 
llousing 
tlttaciunenL Housing 
tlttachlllent Housing Cover 
Inter Cover - H.S. Cap Closed 
s. S. Cover 
II. S. Cap Open 
"'olor tldflpter 
S. S. Spacer 
S. S. Shaft Spacer Washer 
Upl",r Stop Collar 
Lower SLop Collar 
S. S. Shaft 

',rorque Tu\>e AssemblY 
Torque Tulle 
Flange-Outboard 
Flange-Inboard 
tla"pler RIng 

I\nn Ar;scmbly Torque Tube Act. 
Arm Actuation 
Brace-Cross 
Brace -CraB S 

Cap-End 

*Illcluded under Press Shop General 

Part 
Num~ 

D-65ll33-18 
790234 
80021,0 
800241 
835235 
831~236 
835234 
926610 
926220 
93611,0 
926310 
935nO 
936440 
926360 
926361 
926913 
531146 

D65111~0-1811 
D65ll l'0-22 
c65ll40-46 
tl5510-L 
41,85 
B65ll40-20 
A65111'0-II5t1 
7922 
A65111'0-2lA 
A6511I'O-I,411 
A651140-43 
A6511I'O-II8 
B651140-23 

SK-6130-002 
SK-6130-002-2 
SK-6130-002-3 
SK-6130-002-
1~3143911 

5311117 
53111,7-1 
53ll47-2 
53lll~7-3 
53111~7-4 

Section 7.2 

lIeliostat Manufacturing Study 
MtlCIITNERY, EQum~ur AND 'l'OOLnIG INVESTl-ENT IJETA IL 

50,000 UN1TS 1 YEAR 

Quantity 
Required 
Per Unit 

1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
6 
3 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

1 
2 
2 
2 
1 

Process 
Machinery 

(000) 
$ 0 

929.1 
215.8 
211.5 

o 
o 

90."( 
n3.0 
'747.0 

3,1133.0 
7(1).0 

2,1311.0 
1,958.0 

19·5 
11.3 
9.2 

733.0 

o 
1,607.0 

855.0 
55.0 
98.5 
99.0 

171.0 
132·5 

72.0 
n.o 
73.0 
90.1 

10,385.0 

34.7 
721.0 
133.6 

o 
401.7 

21.9 
3ll.6 

o 
o 

35.9 

Tools & Gaup;es 
(000) 

$ 354.0 
306.0 
38.5 
7'1.0 
8.0 

10.0 
18.0 

145.0 
237.0 
1'3fl. 5 
381~.5 
605.2 
988.0 
12.5 
11.0 
3.0 

210.0 

59.0 
665.0 
339.0 
16.5 
28.0 
32.5 
50.0 
67.0 
1,2.0 
18.0 
10.0 
35·5 

(>62.0 

164.4 
133.0 
91.6 
o 

]5.9 

20.6 
122.9 
ll.O 
5.8 
9.1~ 

Production 
Support 

Equipment 
(000) 

$ 175·0 
207.7 
1'~2.0 
71~.0 
o 
o 

49·7 
18'~.0 
251.0 
551.0 
1"7.0 
362.0 
I~G7 .0 
20·7 
6.5 
5.0 

215·0 

45.5 
234.0 
177·0 
27.5 
25·0 
19.0 
IfL5 
50.5 
17·5 
36.5 
41.5 
87.5 

6(·5.0 

.* 
* .* 
o 
* 

X· 

* 
* 

Total 
(000) 

$ 529.0 
1,11112.8 

396.3 
359.5 

8.0 
10.0 

158." 
1,01,2.0 
1,235·0 
'1,172.5 
1,237·5 
3,101.2 
3,413.0 

52.7 
28.8 
17.2 

1,158.0 

104.5 
2,506.0 
1,371.0 

99·0 
151.5 
150.5 
239.5 
250.0 
131.5 
125.5 
124.5 
213.1 

ll,"{12.0 

199.1 
854.0 
225.2 

417.6 

1,2.5 
'134.5 
ll.O 
5.8 

45.3 

Remarks 

Included in Flange-Outboard 
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1.\lrtPIt! 'l'ulle & AeL. A'rID Assemllly 
SwIvel Ext.-RlngAde.pter 

11,-l<'rlullt.! Atisen1.!!.!:i. 

Hdnf. Angle 
HeInl'. Angle 
Helnf. Bar 
nt.rut 

iI",wml,ly Att.ach. Bl'kt. 
Bracket ilt.tach. Plate 
Dracke\. At.tach. Pl&te 
Drack" tA t tach_ :FlB:te 
Att.Bclunellt-~Bcke:t 

l1"u1>ler B/I) Plate 
AdBpler_El. Dr. Trunnion 
Adapter-Mot"r Rev. Cntr .• -.Az. 
Sleeve-I4..,tor Hev. ·Cntr. -Az.& E1. 
Adapt.er-Motor Rev .Cntr. -E1. 
Cover-Molor Hev .entr. -Az. & El. 
Nount-l'C Board --liz. i& £1 .• 
AdJust.er-PC Doard-Az. & El, 
Hugllet nolder-Rev. Cntr.-Az. & E1. 
Mouut-Zero Ref., liz. 
nolder-Zero Ref., Az. 
Hagnet. Holder-Zero ·Re·!. 1\z. & E1. 
Mount"Zero Ref.-Ei\.. 
Bracket Magne.t lIo1der-iEll.. 
Dracket Hatltlel lIoJ.der-Az. 
Pill-E1. 1learing 
Pln-E1. Act. !Mownt P1vot 
Bracket-liz. Cable Wrap 

'rool Rooln 
CuLter GrLnd 
Mt.lnte.I· ..... ce 
'Q, ... 111.y :e",nh'o1 layout & iJ.e.b's 
W,B.blng-Cle .... i>a,g Equlpueatt 
lIeat 'f.-est 'Genera}, 
Press :51.op Cemeral 
'Ga1vaul zIng 'System 
FaInt Syst.elll 
Mater!al Handling 

Part 
Nwnber 

~"ew add"d) 
new added) 

277-1020 

2Tf-1020-4 
2Tf-) 020-12 
277-1020-8 
277-1020-5 

277-10119' 
277-1011';1-14 
277-10119-13 
277-10119-17 
277-10119-18 
277-10119-19 
53111112-01 
53111112-02 
53111112-03 
531442-04 
53111112-05 
53111112-06 
53111112-08 
5311142-09 
53111112-10 
5311142-11 
53111112-12 
5311142-13 
531442-111 
53111112-15 
53)1142-16 
5314112-17 
531442-211 

~"b~r .. 1.a.l - Nsnuractur1tlg ~ 

*IIl<:l,udo,d und~r Press Shop General. 

Jlelioslat Manufact",.r;!,liIg Study 
HI'\CIITNJmY, EQUIPMI;;NT AND TOOLING INVEm'MENT llE'rAIL 

QlIant.ity 
Required 
Per Unit 

1. 
2 

2 

8 
16 
4 
8 

48 
24 
8 

16 
48 
48 

2 
1 
2 
1. 
2 
2 
2 
2 
1 
2 
2 
1 
1 
1. 
2 
1 
il. 

50,000 UNITS 1 WAR 

Process 
MaChinery 

(000) 
$ 11.5 

562.0 

116.1. 
172.5 

56.0 

119.0 
80.0 
,8j .• l 

115.9 
2:''0.7 
·h.i 

405.0 
73.9 

199·5 
0 
·0 

'3
'
1.3 
9.2 

28.11 
0 

66.9 
'0 

87.3 
3.1 

208.9 
17.1 

0 
24.6 

$29,1119:7 

TCl)ols .& Gallges 
(.000) 

$ 45.5 
292.0 

5.4 
II. 3 
6.8 
2.4 

82.0 
6.4 
7.0 

20.7 
34.2 
'4.'11 

83.4 
3.2 

47.0 
4.8 
-4.3 
'5.3 
1.2 
9.6 
1.5 
2.4 
1.7 

11.3.2 
-6.7 
9.5 

23.0 
10.0 
:8.1 

$7,rBB.9 

Production 
SlIpport 

Egllipment 
(000) 

$ * 
87.0 

* 
* 
* 
* 

* .* 
* 
* 
* 
* 

101.0 

* 
125.2 

* 
* 
* 

2.5 
61.0 

* 
.33.8 

:0 
'0 

* .* 
38 .• 0 

(;) 

* 

1,767.2 
1,233.2 
'1,3

'
10.0 

1,719.7 
~.9 
~.3 
592·0 

1.,2'}O.0 
330.0 
506.0 

$14,34·,.1< 

Total 
IOOoJ 
$ 50.0 

941.0 

5.4 
50.4 

179·3 
58.4 

201.·0 
86':4 
'90.1 

136.6 
254.9 
;45·5 

589.11 
17.1 
m.7 

-4.8 
\.3 

39.6 
12.9 
99.>0 
1..5 

lD3.1 
1.1 

100.5 
9.8 

21.8 .... 
1lS.1. 

10.:0 
Ti.] 

1,1'61."2 
1.,2.33 .. 2 
1,340.0 
1,719.7 
~.9 
1!08.3 
592.0 

1,250.0 
330·0 
506.0 

$51,286.0 

Remarks 

Includf'd in Hellostat .As·s'y 
on UtiUty Site.s 

2 of 3 

"d 
P, 

OQ 
al 

~ 
o 



l 
@ 

0'"11 
o 0 
3 a. 
3 ):00 
c: «I 
:::I ... 
-. 0 o III 
1Il1J 
:!:D,) 
o 0 
:::I «I 
III Qo 
o 
o 
-0 
~ 
I» -,:;-
:::I 

"T\ o 
a. 
~ 
o 
0' , 
(") 
o 
3 
"0 
QI 
::l 
-< 

II - ON lfl'ILlTY SITES 

lIel10stat Assembly & Mounting 

Material Handling 

(Sub-Total --Utll1tyfl1t:;s I 

Part 
Number 

m-101l5 

I!ellostat Manufa~t.llring Sf.udy 
MACHINERY. EQUIPNENT MID TOOLING INVES'H-lEllT DETAIL 

50,000 UNITS 1 YEAR 

Quantity 
Required 
Per Unit 

1 

Process 
.lachinery 

(ooo) 

$ 

Tools & Gauges 
(ooo) 

$ 390 .0 

$ 390.0 

Production 
Support 

F;guipuent 
(ooo) 

$ 50.0 

1,986.0 

$2,036.0 

[CTand Total - Manufacturing Plant & Utility Sites I $29;749.7 $7,578.9 $16,383.4 

, 

• 

Total Remarks 
(000) 

$ 440.0 

1,986.0 
~m 
( 

Complete Sets Assuming 
Sites Working Sinnlltaneously 

$ 2,426.0 

$53,712.0 

3 of 3 



@ 
0"11 
o 0 
3 a. 
3 > 
C CD 
:::I .. _. 0 
o UI 

~-g 
o 0 
:::I CD 
UI 

ORo 
o .. 
'C 
o .. 
III -o 
:::I 

" 0 
a. 
s: 
0 
0 .., 
(') 
0 
3 
'0 
III 
::J 
'< 

8 

Section 7.3 

Heliostat Manufacturing Study 

SUMMARY OF VENDOR TOOLING COSTS 

50,000 Units Per Year 

Gimabal and Azimuth Drive/Bearing Assembly 

Elevation Drive Assembly 

Reflector Panel H-Frame Assemblies 

Reflector Panel Attachment Brackets 

Torque Tube Assembly 

Arm Assembly 

Subtotal 

Motors 

Sensors and Attachments 

Total 

$100,598 

88,550 

250,000 

30,000 

90,000 

13,400 

$572,548 

864 

5,650 

$579,062 

"d 
III 

OQ 
CD 

.p-
N 
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Section 8.0 

Heliostat Manufacturing Study 

FACILITIES 

Section 8.1 Building Description including costs. 

Section 8.2 Site Plan, Itemized Plant Areas and Block Plant Layout 

c.§f;;.,:t~ Ford Aerospace & . 
Communications Corporation 

Ford Motor Company 



SECTION 8.1 Page 44 

EELIOSTAT MANUFACTURING STUDY 

BUILDING DESCRIPrION 

The developed manufacturing facilities having a total floor area of 
282,300 square feet require a building site of 50 acres. This land area 
includes adequate space for future building expansion. The site, located 
near Phoenix, Arizona, is assumed to be developed for direct or nearby 
services to satisfy all utility and transportation requirements for the 
proposed new plant. 

2. Manufacturing Building 

The manufacturing building will have a floor area of 240,000 square feet, 
constructed with a structural steel framing system, concrete or masonry 
sill walls, continuous aluminum sash, metal siding to eave, reinforced 
concrete floor and insulated roof on metal decking. The bay sizes are 
50 1 -0" X 50 1 -0" with a clear truss height of 18 1 -0" in the general area 
and 30 I -0" in the high bay area. The building is equipped with all 
necessary mechanical and electrical services and equipment for the intended 
manufacturing operations. A complete fire protection system (sprinklers) 
is included. Air conditioning is not provided, but an alternate cost for 
an air conditioning system was developed. 

3. Galvanizing Building 

This building will be a laminated wood structure, 210 I -0" x 60 I -0" wide, 
having a clear height of 25 1_011

, finished with wood walls and roof deck to 
prevent corrosion. The estimated costs for the special galvanizing equip
ment and for the galvanizing waste treatment system are included in the 
manufacturing process costs. 

4. Emnloye Facilities 

These facilities will be housed in a single story separate building, adjacent 
to the manufacturing building and connected to the administration building. 

It will include the following areas: 

Locker Room 

Shower Room 

.Toilet Room 

Washroom 

*Kitchen 

* Hourly Cafeteria 

* Salary Cafeteria 

*Executive Dining Room 

* Medical Area 

* Training Area 

* = air conditioned areas 

~J Ford Aerospace & . 
Communications Corporation Ford Motor Comoanv 
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5. Administration Building 

This building is a single story structure with a clear ceiling height of 
10'-0". Areas within the administration building include the executive offices 
and general offices as well as toilet facilities for office personnel. Central 
air conditioning will be provided throughout the administration building. 

6. Construction Areas 

Building 

· Manufacturing 

Galvanizing 

Administration 

· Employe Facilities 

Utility 

Oil and Paint Storage 

• Waste Treatment 

· Guard Houses (two) 

Total 

Square Feet 

240,000 

12,600 

14,000 

12,000 

2,000 

800 

600 

300 

282,300 

7. Estimated Construction Cost (Current Economics) 

Land (50 acres @ $25,000/acre) 

Site Improvements 

Manufacturing Building 

Galvanizing Building 

Utility Building 

Oil & Paint Storage 

Guard Houses 

Industrial Waste Treatment 
(200,000 gal. storage capacity) 

Administration Building 

Employe Facilities Building 

C~ Ford Aerospace & 
Communications Corporation 

$ 1,250,000 

2,100,000 

10,100,000 

750,000 

200,000 

25,000 

25,000 

1,250,000 

1,200,000 

750,000 

Ford Motor Company 



7. Estimated Construction Cost (Current Economics) 

• Furniture, Kitchen, Lockers, Etc. 

Master Substation (15,000 KVA) 

Subtotal Construction 

. Architect - Engineer Fees, 
Tests and Permits 

Grand Total 

( Continued) 

$ 600,000 

650,000 

$ 18,900,000 

1,100,000 

$ 20,000,000 

Alternate Cost to Air Condition Manufacturing Building: 
Add $ 900,000 

8. Final Field Assembly Plant (On Utility Sites) 

Page 46 

Each required "field assembly building" comprising 12,500 sq. ft. will 
be a pre-engineered structure, including hOists, conveyor and all 
necessary mechanical and electrical systems. 

Estimated Cost (each building): $500,000 

Dismantle "field assembly building", except for one 5Ox50 ft. bay to 
remain on site for maintenance purposes. 

Build new foundations, floor slab, extra 5Ox50 ft. bay 
and re-erect building and equipment on new site: $400,000 

~ Ford Aerospace & 
Communications Corporation 

Ford Motor Company 
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Heliostat Manufacturing study 

M1INUFACTURING PLANT AREAS 
(Square Feet) 

Purchase Parts and General Stores 
Packaging and Shipping 
Quality Control 
cutter Grinder 
Tool Room 
Maintenance 

Subtotal Non-production Areas 

Heat Treat 
Steel Machining 
cast Iron Machining 
Press Shop 
Final Assembly and Painting 

Subtotal Manufacturing and Assembly 

Main Aisles 

Total Manufacturing Building 

Galvanizing Building 

Concrete Mat Area 

4,900 
7,000 
8,500 
8,500 
7,225 
8,500 

7,225 
32,900 
39,950 
39,950 
12,950 

62,400 

- Shipping, Receiving, Storage and Marshalling 

~ Ford Aerospace & 
Communications Corporation 

Page 48 

44,625 

132,975 

62,400 

240,000 

12,600 

80,000 

Ford Motor Company 
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Section 9.0 

Heliostat Manufacturing Study 

PROGRAM ENGINEERING 

Program Engineering is dpfined as the necessary organization to refine 
this cost study working with production type released product drawings 
and specifications. The work would start with reviewing the released 
design information and determining a finalized make/buy plan, and con
tinue until all facilities and tooling have been approved for shipment 
at the vendor I s plants, all part suppliers have been validated and an 
organization has been established for plant start-up. 

Estimated calendarized man/monthS by classification and costs are shown 
on the attached sheet. 

~~ Ford Aerospace & . 
Communications CorporatIon 

Ford Motor Company 



Sheet 1 of 2 
He1iostat Manufacturing Study 

@ PROGRAM ENGINEERING 
(Man Months) 

0"11 o 0 
3 a. 
3 > 
I:: ID 
:I ... _. 0 
n (II 

~-a _. III 

o n 
;;: ID 

1981 1982 1983 01/0 
0 (Quarters) ( Quarters) (Quarters) ... 
-a 
0 Contract I Total ... 
III 1st Award 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th Program -o· 
:I 

Program Manager's Office 6 6 6 6 6 6 6 6 6 6 6 6 72 
Manufacturing Engineering Mgr. 3 3 3 3 3 3 3 3 3 3 3 3 36 
Senior Process Engineer 3 3 3 3 3 3 3 3 3 3 3 33 
Process Engineer 3 6 12 15 18 21 24 21 18 15 12 165 
Fixture, Gauge, Tool & Die Design Engineer 6 6 9 9 12 12 3 3 3 63 
Equipment Engineer 6 9 12 12 12 12 6 3 3 3 78 

Plant Layout 3 3 3 6 6 6 3 3 - I 33 

Industrial Engineer 3 3 3 3 3 6 6 6 3 - I 36 
Material Handling Engineer 3 3 3 3 3 15 
Timing Coordinator 3 3 3 3 3 3 3 3 3 3 30 

Quality Control Specialist 3 3 3 6 6 6 3 3 3 3 39 
Finance 3 3 3 3 3 3 6 6 6 3 3 42 
Industrial Relatio~s 3 3 6 6 6 24 
Training Program Development 3 3 3 3 3 3 3 3 3 3 30 

Product Engineering Liaison 3 3 3 3 3 3 3 3 3 27 
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Civil Engineering - Site Selection 
Structural Design Engineer 
Mechanical Engineer 
Electrical Engineer 
Construction Estimator 
Maintenance Equipment Specialist 
Draf'tsmen 
Resident On-Site Construction Engineer 

Supply Operations Mgr. 
Production Control Specialist 
Purchasing Analyst 
Traf'f'ic Coordinator 

IT . t 
Clerical YP1S 1 Man Months Tota 

Cost 
Figures 
$(000) 

, 
) Wage Costs 
) Travel Costs 
) Off'ice Rental 
) Communications & Office Supplier 
) Miscellaneous 

Total Program Engineering Cost 

1st 

3 
3 

18 

1981 
{Quarters} 

Contract 
Award 2nd 3rd 4th 

3 3 3 
3 3 3 

3 3 
3 3 
3 3 

3 
3 

3 3 
3 6 

3 

_ -.3. _-.2 
30 75 105 

1982 
{Quarters·} 

1st 2nd 3rd 4th 

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 

18 18 18 18 

3 3 3 3 
3 3 3 3 
3 6 6 6 

3 3 3 

~mmm 

Sheet 2 of 2 

1983 
{Quarters} 

1st 2nd 3rd 4th 

3 3 3 3 

18 12 12 12 

3 3 3 3 
3 3 3 3 
6 3 3 
3 3 3 3 

-.2 6 -.3. -.3. 
117 9b 81 72 

Total 
Program 

36 
23-
15 
15 
18 
12 
9 

15 
135 

27 
24 
33 
21 

~ 
1,173 

$4,700 
100 
175 

75 
50 

$5,100 
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Section 10.0 

Heliostat Manufacturing Study 

PRODUCTION ACCELERATION LAUNCH PLAN 

A modified application of the basic learning curve concept has been applied in 
development of the proposed production acceleration launch plan. This method 
has been utilized in the automotive industry for new model launch programs in 
general and for new plant start ups in lower volume overseas assembly operations. 

In place of the geometric unit progression used for very low volume plans, this 
use of the learning curve maintains a straight line. time frame against a pro
gressive learning rate improvement. 

For the Heliostat Manufacturing Study, a learning rate of 85% has been used in 
consideration of a new plant, an entirely new product and an inexperienced work 
force. 

Initial start-up follows proven operational capability from each machine and 
assembly operations completed through all phases. It has been considered that 
following the preactivation phase, a period of one week would be required to fully 
validate synchronization of systems, complete approximately 10 training build 
units and familiarize all operators with their work assignments at the 13 UPH 
(Units Per Hour) planned production rate. 

During the week preceeding "Job 1" with a direct labor force of 185 men on one 
shift" it is anticipated that one set of heliostat components ready for shipment 
will be completed each day (185 men X 8 hours = 1480 hrs/unit; 5 units/week) 
and the plant system will be "full" at the level of normal running production. 

The first week of launch begins the 85% learning curve rate: 148 hours X .85 = 
1258 hrs/unit; 5 units/week ~ .85 = 6 units/week. Subsequent production is 
shown on the following Launch plan Curve. 

c~:::> Ford Aerospace & . 
Communications CorporatIon Ford Motor Company 
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Heliostat Manufacturing Study 

TRAINING - PREACTIV ATION & LAUNCHING COSTS 
MANUFACTURING PLANT 

Training 
Direct Labor 
Indirect Hourly 
Salary 

Total Training 

Preactivation 
Direct Labor 
Indirect Hourly 
Salary 
Variable Overhead (150%2, 
Launch Team Specia1ists~ 
Tryout Part s 
Vendor Assistance 

Total Preactivation 

Launching 
Direct Labor 
Indire.c-t Hourly 
SalaryQ/ 
Variable Overhead 
Launch Team Specialists~ 

Total Launching 

Combined Total 
Training, Preact. & Launch 

$(000) 

First 
Shift 

$ 350 
886 
883 

$ 2,119 

$ 255 
437 
828 
383 
414 

70 
100 

$ 2,487 

$ 1,416 
1,652 

2,125 
216 

$ 5,409 

$10,015 

$(000 ) 
Second 
Shift 

$ 350 
612 

--.3Q§, 

$1,270 

$ 183 
171 
113 
275 

$ 742 

$ 469 
374 

705 

$1,548 

$~-,560 

§/ Includes salaries, travel and living expenses 
~ Salary costs after Job 1 are included in total as 

operating budget per Ford Motor Co. policy 

Reference: Appendix C 

~ Ford Aerospace & 
Communications Corporation 

$(000) 

Total 

$ 700 
1,498 
1 z121 

$ 3,389 

$ 438 
608 
941 
658 
414 
70 

100 

$ 3,229 

$ 1,885 
2,026 

2,830 
216 

$ 6,957 

$132212 

Page 55 

Ford Motor Company 



Heliostat Manufacturing Study 

'fRAJnNG. PREACTIV AnON & LAUNCmTG COSTS 
FmAL FIEW ASSEMBLY PLANT 

(smGIE SITE) 

Training 
Direct Labor 
!ndirect Hourly 
Salary 

Total Training 

Prea,ctivation 
- Dire ct Labor 

Indirect Hourly 
Salary 
Variable Overhead 
Specialist Assistance 

Total ~eactivation 

LaunchinB; 
Direct Labor 
Indirect Hourly 
Variable OVerhead 
Specialist Assistanc~ 

Total Launching 

Combined Total 
Training, Preact. & Launch 

Refe~e~~e: Appendi~ C 

~ Ford Aerospace & 
Communications Corporation 

$(000) 
First 
~ 

$ 17 
20 

.3!t 
$71 

$ 26 
12 
8 

26 
..-i 

$rr 

$ 39 
19 
39 
~ 

$lO~ 

$(000) 
Second 
Shift 

$ 15 
16 

-S1 

$ 52 

$ 11 
5 
5 

II 

$ 32 

$ 22 
10 
24 

$ 56 

$140 

Page 56 

$(000) 

$ 32 
36 

-22. 

$123 

$ 37 
17 
13 
37 

-2 
$109 

$ 61 
29 
63 
~ 

$158 

Ford Motor Company 
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Heliostat Manufacturing Study 

LAUNCH TEAM SPECIALISTS 

Total 
Number Man Months 

Function/S~ciality of Men Required 

Tool and Fixture Design Engineer 2 9 
Gear Cutting Specialist :2 10 
Stamping Specialist 2 7 
Machining Specialists 2 9 
Assembly Specialist 1 3 

Galvanizing Specialist 1 3 
Paint Specialist 1 4 
Heat Treat Specialist 1 4 
Material Handling Engineer 1 3 
Industrial Engineer 1 4 

Quality Control Engineer 1 5 
Plant Equipment Engineers 3 14 
Production Control/Supply Specialists 2 8 
Product Design Engineers 3 14 
Industrial Relations Specialists 2 7 

Totals 25 104 

In addition to the above, special assistance will be provided by 
vendors for training and launching purposes related to operating and 
maintaining their equipment. 

~~ Ford Aerospace & 

Communications Corporation Ford Motor Company 
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Section 11. 0 

Heliostat Manufacturing Study 

SAVINGS OPPORTUNITIES 

1) As discussed in Section 2, the supplied design information was reviewed 
for manufacturing feasibility on a production basis and several changes 
were proposed and agreed upon by FACC engineering to achieve more cost 
effective production level processes. The major changes and clarifications 
which were used as the basis for this study are listed below. 

(a) One model (all units identical). 

(b) Torque tube to be (1) piece welded steel tubing with expanded local 
areas to maintain outer diameter size tolerance where required for 
fitting adapter rings and flanges. 

(c) Flanges - outboard and inboard to be rolled and welded steel rings. 

(d) Adapter rings to be a (2) piece design consisting of a rolled end 
welded steel ring and a bolted-on finished machined steel casting 
"swivel extension". 

(e) Above flanges and adapter rings (less swivel extensions) to be 
expanded to size and then puddle welded to the tube to form a 
torque tube assembly. 

(f) An assembly will be added consisting of the above torque tube 
assembly, an actuating arm assembly and a left-hand and right-
hand swivel extension, all fastened together with bolts and nuts. 
The journal pin bores in the actuating arm will be finished machined 
in this assembly in relationship to the previously finished swivel 
extension bores. 

(g) All Winsmith Company designs provided for azimuth/drive bearing and 
elevation drive are for prototype build and can be modified to 
reflect normal Ford production design practices, i.e., castings 
instead of weldments and production machining tolerances. All 
gear tooth tolerances can be maintained by automotive hobbing, 
shaping and shaving techniques -- no gear tooth grinding is required. 

(h) Tolerances for all parts will be per automotive industry production 
design practices for similar function parts. 

2) The cost adjustments estimated immediately following the detailed 
~rocessing, but included in the estimated costs are listed below: 

(a) Reduced material in the planetary drive castings. 

(b) Revised ma~n seal for the planetary drive. 

(c) Revised seal for the elevation actuator . 

.... Ford Aerospace & 
Communications Corporation Ford Motor Company 
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(d) Providing only primer paint for the gimbal castings with final 
paint as an aesthetic customer option. 

(e) Revised attachment supports and brackets for the wiring and 
sensors. 

3) In addition to the manufacturing feasibility design changes incorporated 
into this manufacturing cost study, there are other opportunities for 
achieving lower production costs. These opportunities require more 
engineering and source development time than was available for this study 
to evaluate their feasibility. Listed below are opportunities which 
should be considered in any future phases. 

(a) Because of the high original expenditures and ongoing costs and 
environmental problems associated with galvanizing, other protective 
coatings should be considered as alternatives. One possible substi
tute is acrylic resin paint which is very durable. 

(b) ~he use of existing commercial worm gear drive assemblies or compon
ents should be investigated by Product and Manufacturing Engineering. 

(c) Investigate additional redesigning of various mounts, covers, etc. for 
motor revolution counter and zero reference mounting from weldments 
to PVC plastic formed components. 

(d) Eliminate or reduce quantity of angle steel reinforcements in H-Frame 
Assembly by adding stamped ribs or flanged opening reinforcements to 
beams. 

(e) Redesign the (48) attachment brackets for holding the reflectors to 
incorporate an adjustable feature and eliminate the select fit nylon 
spacers. 

(f) Investigate use of electostatic paint technique for material savings 
(on gimbal and elevation drive final assemblies). 

(g) Evaluate eliminating the safety wiring on the reflector assemblies 
(possibly through re-design of attachment bracket recommended in #e) . 

.,... Ford Aerospace & 
Communications Corporation 

Ford Motor Company 
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Sectionl2.0 

, Heliostat Manufacturing Study 

SUGGESTED SELLING PRICE 

Based on a typical business plan, this section develops the methodology for 
determining a suggested selling price. 

The manufacturing operations are based on a volume of 50,000 units per year on 
a two shift operating plan for at least ten years following the initial launch 
year. Two field sites will be in operation simultaneously to assembly the 
complete heliostats. Start up of the field operations will be staggered for 
the two sites and a building at the third site will be prepared to minimize 
delay. 

Variable costs and investment costs are obtained from Sections 6 and 7 
respectively. 

<4fIIjI1 Ford Aerospace & 
Communications Corporation Ford Motor Company 
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COST ASSUMPTIONS 

1) Variable burden costs include indirect labor, variable fringe, operating 
supplies, fuels,utilities, expense tools, and maintenance materials. 

2) Warranty is 4% of raw materials. 

3) All depreciable assets use declining balance depreciation rates. 
The buildings and land improvements have a 30 year depreciable life 
and the machinery and equipment have a 12 year life. 

4) Design changes or obsolescence are 1.5% of raw materials. 

5) 

6) 

8) 

9) 

Non-variable overhead includes the wages (mid-point Grade 6), fringe, 
and cost-of-living allowance for the salary manpower requirements. 

The administrative cost assumes three salary heads at the mid-point of a 
Grade 9. 

The general overhead rate is 2.5% of total variable costs. 

The cycle length for the study assumes 10 years. 

Economics are at 1980 conditions. 

~ Ford Aerospace & 
Communications Corporation 

Ford Molar Company 
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Appendix A 

Heliostat Manufacturing Study 

MANUFACTURING PROCESS ESTIMATE SHEETS 

Manufacturing process estimate sheets, as described in "Study Objectives" 
(Section 1.0), for each make part or assembly, are included with this study 
transmittal. These sheets also include all other pertinent data related to 
that part, including flow diagrams, area layouts, sketches, vendor informa
tion, etc. The sheets have been segregated into major components as listed 
below. TIlese major categories are then further subdivided by individual 
part number or assembly as shown in a breakdown at the beginning of each 
major section. The major component categories agree with Section 6 in the 
main body of the Study. 

A-l 

Major Component Description Page No. 

• Gimbal and Azimuth Drive/Bearing Assembly A-2 

• Elevation Drive Assembly A-l43 

• Reflector Panel Support (H-Frame/Brackets) A-230 

• Torque Tube Assembly/Arm Assembly A-248 

• Gimbal/Actuator Detail Items (Trunnion/Pins) A-273 

• Attachments for Wiring and Sensors A-28l 

• On-Site Heliostat Assembly A-313 

Individual piece item numbers correspond with the complete parts list of Section 
6.3. A manufacturing process estimate sheet is presented for each assembly and 
each "make" item. 



PROCESS ESTIMATE SHEETS 

GIMBAL AND AZIMUTH DRIVE/BEARING ASSEMBLY 

Shop Assembly A-5 

Set 1A: C#D-651133-18) 

Sheet 1-2 
Sheet 3 
Sheet 4 
Sheet 5 
Sequence 

Set 1B: 

Sheet 1 
Sheet 2 
Sheet 3 
Sheet 4 
Sheet 5 
Sheet 6 
Sheet 7 
Sheet 8 
Sheet 9 
Sheet 10 
Sheet 11 
Sheet 12 
Sheet 13 
Sheet 14 
Sheet 15 
Sheet 16 
Sheet 17 
Sheet 18 

sketch 

Assembly Frame and Planet Gears 
Sub-Assembly Frame and Planet Gears 
Frame and Planet Gears; Sub-assembly 
Frame and Planet Gear Assembly 

(#D-651133-18/531436) A-ll 

Lubricate Ball Bearings 
Sub-assemble Bearings, Spacers Gear to Shaft 
Sub-assemble Shaft Seal to Worm Gear Housing 
Sub-assemble Bushing to Worm Gear Housing 
Sub-assemble Seals to Shaft Cover 
Assemble Shaft to Worm Gear Housing 
Sub-assemble Bearing and Seal to Worm 
Sub-assemble Bearing to Worm Shaft Cap 
Assemble Worm to Worm "Gear Housing 
Assemble Bearing to Worm Gear Housing 
Sub-assemble Seal to Motor Adapter 
Assemble Motor Adapter to ~vorm Gear Housing 
Sub-Assemble Coupling to Motor Shaft 
Assemble Motor to Motor Adapter 
Assemble Pipe Plugs and Alemite Fittings 
Sub-assemble Magnet Holder to Rev. Counter Adapter 
Sub-assemble Rev. Counter Adapter to Sleeve 
Assemble Magnet Holder to Worm Shaft 

A-2 

Sheet 
Sheet 

19 
20 

Assemble Rev. Counter Adapter/Sleeve to Worm Housing 
Adjust Gap between Magnet and IC's 

Sheet 21 Assemble Cover to Motor Rev. Counter 
Sheet 22 Assemble Pinion to End of Reducer Shaft 
Sheet 23 D.L. Standards Recap 
Sheet 24 Facility and Tooling Cost Summary 
Sequence Sketch 

Set lC: (#D-651133-18/531436) 

Sheet 1-2 
Sheet 3 
Sheet 4-5 
Sheet 6 
Sheet 7 
Sequence Sketch 

Planetary Drive Assembly 
Assemble Bearing Balls and Secondary Ring Gear 
Planetary Drive Assembly/Gimbal Housing 
Facility and Tool Cost Summary 
Direct Labor Standards Recap 

Item 1 \-Jorm Gear Housing !fr790234 

Sheet 1-3 
Sheet 4 
Sequence Sketch 

Housing - Worm Gear 
Plant Engineering Requirements 

A-36 

A-44 



Item 2 High Speed Cap 1ft800240 

Sheets 1-4 
Sheet 5 
Sequence Sketch 

High Speed Cap-Open 
Plant Engineering Requirements 

Item 3 Slow Speed Shaft Cover #800241 

Sheets 1-3 
Sheet 4 
Sequence Sketch 

Slow Shaft Cover 
Plant Engineering Requirements 

Item 5 Slow Speed Shaft #830234 

Sheets 1-9 
Sheet 10 
Sequence Sketch 

Slow Speed Shaft 
Plant Engineering Requirements 

Item 7 S. S. Shaft Spacer - Short 1ft835235 

Sheets 1-3 S.S. Spacer Short 

Item 8 S.S. Shaft Spacer - Long #835236 

Sheets 1-3 

Item 9 H.S. Housing Bushing 

Sheets 1-3 
Sheet 4 
Sequence Sketch 

Item 23 Base #926610 

Sheets 1-5 
Sheet 6 
Sequence Sketch 

Item 24 Cover #926220 

Sheets 1-5 
Sheet 6 
Sequence Sketch 

S.S. Spacer Long 

1ft835234 

H.S. Housing Bushing 
Plant Engineering Requirements 

Base Housing 
Plant Engineering Requirements 

Cover-Housing 
Plant Engineering Requirements 

Item 25 Planet Gear #936140 

Sheets 1-3 
Sheet 4 
Sequence Sketch 

Planet Gear 
Plant Engineering Requirements 

Item 26 Planetary Frame 1,,926310 

Sheets 1-5 
Sheet 6 
Sequence Skt:tch 

Planetary Frame 
Plant Engineering Requirements 

A-3 

A-49 

A-55 

A-60 

A-71 

A-74 

A-77 

A-82 

A-89 

A-96 

A-10l 



Item 27 Primary Ring Gear 11936710 

Sheets 1-8 
Sheet 9 
Sequence Sketch 

Primary Ring Gear 
Plant Engineering Requirements 

Item 28 Secondary Output Ring Gear #936440 

Sheets 1-6 
Sheet 7 
Sequence Sketch 

Item 29 Friction Ring 

Sheet 1 
Sheet 2 

Item 31 Journal Pin 

Sheets 1-4 
Sheet 5 

Output Ring Gear (Secondary) 
Plant Engineering Requirements 

11926360 

Friction Ring 
Plant Engineering Requirements 

/1926361 

Journal Pin 
Plant Engineering Requirements 

Item 37 Ball Retaining Bolt #926913 

Sheet 1 
Sheet 2 

Gimbal Housing /1531146 

Sheets 1-5 
Sheet 6 
Sequence Sketch 
Position Sketch 

Ball Retaining Bolt 
Plant Engineering Requirements 

Gimbal Housing 
Plant Engineering Requirements 

A-4 _ 

A-l08 

A-118 

A-126 

A-l28 

A-133 

A-135 



SHEET I of S 

~'l)IW M:1l0fll'ACII 
Pt.,,""" 

~ROG;"''' OR HA Hp. 
m:r.l ()ST 1\" 

fOR ,,00(L5 
'io.OOO/mAIl NI':'!' 

orl-. 
"0. or."AYtO .. 0'1""""0" 

PROCESS ESTIMATE SHEET 
~&IIT IjA"m 

AU::;!':l· u: 1"HAM~: & PLAN"''}' m:AIls 

... ATERIAI. 

TOOL ..... ACMI ....... aQUI-" ... T ... ' .IT_ 

WT./ 
_8S. 

IIGM. "" ... 
InUE OATIS 

11-8-80 

oc~&a""'''T: 

~".1 woo 
D-651133-18-B 

II[L(&$I[ 

@ 
=.. 

1''''11:' ., 
? 

D .. ~C.Up,.'* - TOOL 0" •• T. ......... HOUC,."';V .... UT.. ....'A ...... 
____________ ~_----------------------------+_--_+----~~------_4~--~T~O~'~A~L~_4r__ ~~L~&~'~~~.-I--~'~O~'~&~L~~~~~~~~~~~<!l ~::_:=trIl1 s ram-M1m':Mp.J.Y CO~STSTr'!'...l!L __ -I-______________ -+_-1I--__ I-___ -I _____ -i __ _ 

1 ~ FnAl·Ii': #26 

.. __ ~-=-l!!"~DT.f': nw: . .JJfl 
--"(; - HlN!:S !/2q 1 1 I I--

3 - I' fN:~ .. #31 I I 
11- - pJ.M!I'~r I;I~ABf; #25 + I 

ASS 'Y Em'ORE: ~. 11 I 6,000 12 . 000 n P 000 IV)QQ 130 ,000 I ., 
_¥uaJ::u:...JL(,.u-~,L...1CJ..o""",,,""LL PHE:Sf' 

_E!.J I' .11. .1(, PO;;. l"RAMI': '1'0 (1/26) 
HF:Hf:ll ]0'1 )"]'1 ml': 

.20 

.gQ..J£\J>PJ.Y -sm, '1~3l.J"'·Il(j: APpr,If:flTOll P I T-~j5 II 1.000 11.000 I 3 QQQ • 
HOm:,; OF ~.'lll': To'IlAl,n~ 

.3\LI[; l'iln;;n6J~ ~ND pop J'l' .. __ -+.m::ARl.l'ln pm'"" l==J 15 II 3,000 12 ,500 500 ?,OQQ 
.- -. :l'.O ..tlAill.l.tl.l:----_. .- . --to -i-

~~===3==~=i==t===l=~=t=t=1 --+--+--t---J.,r;YillLl'm::;~; __ ---=---____ --:---~---- __ _ 
-------

.-.-------.. - +----t--1i-------IIIII------1I----t--+--f-----t----t--t--t---t -~ .. - .. --.. 

-------- ----- -4 II 
-- --_... -------------. ----- --------------------

.---;-.. - _._.- ._-

r vI At.' 

Rf .... "K' 

I 
I 

$l;i..t ,Mfg. Developmant 
-. . I!:llgrg. & Research 

MIlO( £SI ENG'" .PLY.LAYOUT AUTOMATION DESIGN 

'''D~·.''',~T~· LAa. QUAL. CONTIl. ~~IM;r'~~i AN 

...... yL. MOLG. 
IE .. ". 

Pft;OOH. 

10.0,)0 

OAILY 1'''VICIf 

DAILV "LT ... LA ....... e. 
VOLUME 

, "1-".000 

II£O"D ... ,_ "'IN.elt 

'U;)tlt$. 

"'CI .. 'IIIII. "- .. 

tt(M' ""v-: 

.u .... '.OCI; 

-.. -10 

~ 
V1 



... ",,, ...... !,'Ollfl 1I1!:Hm;PIICI~ 

PROG~"" OR ·t:tR ..-0. 
"ELTOS'I'Nl' 

• OR .. OOH5l), 000 YI,:AR NI,'r 

0".". ..... orC""TION OI.,,,.PT'ON 

PROC£SS ESTIMA Tf SHEET 
P& ,,1-.. " .. [ 

ASSEI.fBLI!: I,'HIIMg & PLAN"'''!' GE:AHS 

MATERIAL 

TOOL - .4<:H.MIl .... Qu ........ , t...teC .... J"=~"'W 
D.ac; ...... .,.o.. - TOOL OA ,.1- .. ..,.. ........ I CAP 

.". .. ... u, •• 

.'./ 
LBS. 

t-::f@:]=:flmnSji!ir.. TO D1~P'£.!!"__ .10'1 
')0 Rt1rA'I'I': n'x'l'rml~ TO NI,Xl' nORg .05 

-'66- REI'I':A1' oPlmn. 30, 110 & 50 -:00 

I$SUE DATU 

AGot. '1M. 
4-9-80 

""eILIT'" ""0 DUR"IILE TO~ CO$' 

'IOtAL eA"c "·.'0'" 
"',AL,_ 
LA'ftO .. 

:iIiHT 2 of S" 

DE P .. " """oT: 
P4., .. 0. 

D-651133-1B-B 

(jy 
= 

RELlA" 'ICCT ., 
2 2 

TWOATlIlT1'10NAT,- TIMES •• ....I-----l 
____ _. I I I 11 I I I I . I 
'70 I TURN PH1\14l~ ,TO OPPOSITE SIDE .15 • I 

-~~~ +RI':PI;:Nr(W~:HATTONS 20 -' 1.05 T T T T T T T TTl 
"30, 1,0, ')0 II, 60 __ ._ ! I J J I I I I I J 

--0---·- 1--t--t---f--1----iIl-,..-. -+----!---4--I--I--I 

--~ I I D I 

n I 
·---0---- l--I-I --I-----I!lI---+---f---J---I----I---I.....--f--I---I 

--"---

-: ----:~-- -"==1--- .--===t=t=1 II . I I I I I I I I I 
--_.-. - ... -----. +--+----I----illl----r---i--+--I-----t---+---t--t---1 
._._._-_. --.-------

.:-~·=t-~==~--·_·---.----t-- 1- ·1-1 -+---1IIII----t----1r---t--t----f--t---t--t---t 
___ 1 .. ___ _ 

.,,' AL' 

A(,..A"«l 

..... oc. £51 (MG". PLY.LAVOuT AUTOMAT,ON DI'.GN 

2 .II') 

"ATL. NOLG. 
I ...... 

OAIL Y ""vael: .~-Q·o.-.. I''' V'N.CL.I -INI.' ".,y: T;=+ . KCg Dtlv 1 t o• DU ............. .....l..L".-.--- IQUALo (ON'''. I ... L T. i[NGA. -~';"ODHt IDAILV PL". PLANN.N" IRC:)MTS. I.V ...... CDII; ~. • e. opmen " I' I' VDLUMI 
re/""_ "AI. - - . Engrg. & Reseal'ch 

-11.-10 

:r 
0\ 



:iHI:E:T J of S 

f> r'OHIl AI':IW:1PAC~' PROCESS EmMATE SHEET B L" ... · us,r .......... '· 

PIlOG" .... ~~';H~0;c;.;1' .... "~uu~ .. l:8m~'4HL~ FRAME & pr.AN~~r GI!:ARS InUlO"T(S ..... , .. 0. - ~ 
D-651133-18-B 

, OR .. OO(LS "AT(RIAL -:.: RG". . .... 9-16-80 

I'''''· R(LE .. se: ., 
1 1 

ore It. TOQL __ "CHI .. a _ "Qu.~ ... ,. 
100 ... • .. 

IIU 
.11. ,. ACILITY AHD DU"AaLI[ TOOL con I~CI"L TOOL Co.T 

.. 0. 
0 __ .,,11.1'10 .. Dlte".POTION 

OI'C'U"T'OfiI - TOOL Oil .'OJ •• ..,...._ MOU ........ ..... " ..... 
C:"P "'''tUI •• ..'tAL· ,::~., co .. 

"""TO 
TOtAL e ... _c , .... G .. 1' LA'f.o .. 'OTaL GellG .. ."'LO 

_PO~T'I'T0N l'T.ANRl' m:AR:ili) '10 
---- -

-- AND FHW'l'TON HINn (22L.=....LIPPRR .. 
AIIil WHF:H 'PO pr.ANI,~rI\RY FHAMF. (26) . 

-- -- -". 

20 ALTGN HOLI':S AND TNS,"RI' ,TO{ffiNAJ, p.T.rClNMEN']' TOOT, '10 -'n<m PRJ,' :"1 1'RO"" PIn< Ill( --' 
PTN (11) '1'0 FHAME & GRAR AND -- PR88R 
PHI';S:, TN'I'O POf;T~'TON f--.. _-,,-

1Ci-· ifl:;PENI' 1;:T.I<:I,tEN'I'8 10 &: 20 1 An 
1-.. 1'\-10 MOR~ 'rTMl';S ]<'OR 2nn & 

3ccl. l'LAlfl':'P m:AHfl "- ----

flo 'I'HAW:FJO:R '1'0 UNI': f;'rORAn~~ 11018'1' Wr'l'lI ~lPFX-:TAT :><; <; ()()j) 1 IV\(\ 

H!·:'!'TJRII FTX'rlmp, '1'0 S<fAR'r ADA P'l'On HOOK 
Of' SlIH-1\[1S/';r4lH,Y ARIo:/\ -_. 

-_ .. 
._. -
-.-

PF:IlS0N/\L RI~r.T8F 01"\ .. _-- .. . . 
-- ... _------ -_ ... - .. 

.. --
-- - --. .. 

-. --- .. _----------_.-
-._- .----- ----.-

. ----- ------- _ .. -------------- --- .. 
... - .. - -------.---- ------ ~ --- --------- -. _ .. 
-.- .. __ ._._._ .. _- -

I "I AL" '\.1'1 '5 000 1.000 
.U ...... "ItCl 

I 
~()( £SI , .. , .... "LY.LAYOUT AUTOMAT 10M DHIGN lUll. "DLG. O",L Y IIAvlCIl "'0"0. p, .. VIN'CLI It'.' AllY; -, ... 

'Kft. 

QU.L.CoM~ J;;i T. 'NGIII. -- ;';"00". 
20 

~ Hfg. Development 
.. teu,",. UUHI'. LAa. DAILY PLT. "LA ... U"; "f~'s.. luP."lloal : 

n. U:WT8 VOLUME 

- .. ' Ellgrg. & Research re/H_. H_'_ 

> 
I 

'-l 



Pl" .... l' ~'()HD lIJo:H(XiL'l\!:I~ 

"ROCi~"." ~Rt~.n.O. 
llI~l,JO:3'rAT 

fOR .. DOllS 

0,..-. ..... 
10 

-20 

';0,000 Y I~AH NI':T 

orellAYIO .. 0,IL".PlI0 .. 

PROCESS ESTIMATE SHEET 
P",-,fT .. AIiL 

l"RAME & PloANb:T GEARS - SUll-ASSgMBLY 

..... "RI ... L 
nIH, LAB :l'rIlB. HI~CI\P 

IDOL - .. ACH .... - .Qu ........ , J.""' .... J •• , I .'t_ 
O.,C ..... '.CM4 _ 100L o ....... .,....'.I".I"~A .. ;'f _NuT •• 

2.45 
"Ll'5 

<; hO 

.. ,./ 
las. 

InUl DATU 

RGH. " .... 

.0lAL aA.1C •••• c. .. ., 

01 .. · .. '''''' ... : 
.. .... '''0. -

D-b51133-1B-B 
"'Ll"H 

Sl-IeE"T 'I Qf! 5 

'1C1' 
1 

... 
1 

@ 
=.. 

- I I I .l!O I I I I I I I I I I t--i PI~RSONAT, HIo:LU:F 

~ I U 
B 

l--t II 

1----. .---

--
--4 

.. -.--.------- -- .. -. ---~------_I____t-_I_--_IIII_ -----1I---+---+---I----+--I---t----1I---I 

------.. -- J--- --+---+-+---1111----t---t---t---t-----t--t--t---t---t 
-----' ------. ----f II 

0,00 
~~_~.~-_-_=----~~:--~- -t=-----t--t--t----illt---t---t----I--I------I---+--+--+~ 
'(,0' ALI 

"( ..... "KI. 

ptIItCX ESI ENGft. PLT:LAvoliT AU,OMATION IDUIC .. 1MAn, .. DLG. IOAILY ,«AVICI: ."-I:Q·D~-pr .. V •• fCL. INI.' AIIW: 

QUAL. CD~""ill' 
• MOI". 

3i;;..,t Meg. Development 
... DlIl""". EHG •• LAa. PAOOH • IDAILY "L' ... L ...... , .. G1iil:'*' .. --- .. _- --li" ........ o •• ; 

yOLUM! 

pc,"". H"'. - - .' Engrg. & Research 

-, .... 
> 
I 

OJ 



~HEfT S liFo S 

1>, " .. , Jo'lIli1' AI':I{C):H'lI'~I,: PROCESS ESTI .... TE SHEET O''''''nt'NT; @ 
... flOG ..... OR (fA NO. I ..... IIT ""Nt: • . I"SSUIO ... n:S 1 ..... '11 "0'6-
I" IWLl",;TA'I' FHlIME & PLAN"'!, G"AH ASSEMBLY JJ- 51133-1B-B 

fOA..-OO(Li ..... TfrJrth' ~:N(aN~~I,:lH NI; WT./ 
1.111 . 

IIGN. "IN. 

ore-, 
"0 

O'-'".TIOal 0'1'11'''''10'' 
... , .U. 

"i: .. L'W ..... u, •• 
-. ----.-----... ------+----~-----t_::::_+-____1r_--+__::_~~__t__=__:_: 

lI;;;>I·:r·n,r,Y 1'O()T.TN'~ 

AHI) A I n~~ K roWI,:R TOOLS 

RlICKS. STANDS 

9-22-80 11£1.'"'' 1'101 IT 5 
... 

5 

I W111'1'TNr: I I I t-

.-----.-. 'roor. HAIT. Il: !lOIST I 6,000 I 3,000 I 13,000 I 2,000 I I I 

-+- I I I 

"--

-------------r-----------~_r--r_--I~I ----+---+-~~-+----~~~4_~ 

==='==---~------l -+1 -+-1 -t---III-I --i----i:----t---f---t--t---t---t---t 
'--'-- -I I I II 

.--_n·· -.-.- --+ I I II '1 
.. _._ ... _._ ... _. --_. --- /--

luT "l' 

Ht .... "jI(l 

~ 

------

FI.OIIH ~H-'lICI': ~ dOD SQ. Pl'. 

I 
I 

Hfg. Devalopmont 
I!:ngrg. & f{tlstl"rch 

~()( EU (NC.'" PLY. LAYOuT 

"iflOUI",. ENG". LA •• 

AUTOMAtlON 

QUAL. CON"". 

D(S,GN MAIL. NOLG. 
&"'1'" 

]7).000 

OAIL v SI"VICI 

7.000 

"1"0"0 ...... vI'tuCLI N'IIt" A,SY: 

"'-L T. e:NG". ,--tPRIOOM. DAILY PL Y. ~LA"NU'G RE:)Nts.. .uP •••• O •• : 

OIfANI':Sl AN I VOL" .. e 
PC I .. ". HA'. 

-... -
!J>' 
I 

\0 



-, 
, , 

(, 

0 
l'-' '3 
Ii f'j 

~ 

I i I 

" 
11 ''''''' 

'::\ 1.. J ,. () 

1\ "f 

1~5 
t 
:> 
r 

'f 

A-10 

® 

-., 
\. 

~ 
~ ... 



SHEET 

POL ,.,.~ r \0', '1<11 AJo:HO!WACI'; PROCESS EST.MATE SHEET 
o i= .l 'I \!] 

D~P"'iI'hI€"T:-::============; ""·U,>d!. - • D-b:'1l33-18-G 
_ROG~." OR-( tRNO. 

m:LTn~'I'A'l' 
"""T-"AWE 

LUJJRICA'l'I, HAl,I. BI;;AHINW.l 
InUE O .. Tl$ 

f OR "'OD[,L~ .... TERI .. L WT./ 
L.1t', 

RGti. ,. .... 9-16-80 RELI"SI!' -r'HCRT 1"1 A'I,I ~II 1'1'/1 ';j';lIB HJo:I~11 :I,;H A:-;!lh:MIlLY 

or ..... 
~o. 

O"."ATIO .. OE.,' "'''''TIO .. .u. .. ... u, •• 1-----~~---r--------,_----~,_~~~~------~~_r~--~~~~~~~_1r~-~~w TOO&.. - ~C"".I - .. -0"' ........ 1' 1a--c., ":'_,,1'&..y 
DIIC ..... T.CMt - TOOL Olll a.T. NU"'.. ..... CA. TOTA&.. ..... e; 

r '1It.,c;.~,n .• 

~~J.'P.H'j':;IW0IITRI::n: ___ -_ t- I I ·1 1 1 1 ~ 
--1ll..J.u:.T... 1/12 f'ALI. m:AllJNC __ 
--1.:::l- " l! 1 'l" .. 1 _. 

- I' \ _ --;; -1/]11" " I "1 'T "1' I 
. __ ---'--W- I J I 
u ___ L"I) " #1r:; II II 

-------- I I I I--

.?'> 

1'2 I ~~=~~~~IATR t= .. '"J.;-PAC'~_-~~~?~, I 2'1 I I I I I I I I I 
L!::YI':II',r, lHI!:I::!illi}!; -------t-------------+~-t_-_t------1-J-----1-I---+----l-I---j-----J..----1-1---1----1------1-
(,if\!-:l\;';,I': 

~ L.l.ilitJ;;£i't '1;:V'l1l-'HT H,ill eo I I 1 1 1= 1 
1,'<)11 lId t-1iiln:Hfo,:AB/N,;g 

_1:2 TflMJ:iJo'l-:H E,I':~HTNn!'l t I I 10 ~ I I I =J 
_.'!:!l_.F::~I,:r-rI',l,Y ()P":HA~;TON • 

--------- -----~I___+___+--... nll---·-t--+_----'I___~I__----"I___l_-_+_~I______I 

----_._---_._._--_.----- ------
-------

----1--
--------1-

--- ----t +--1 III I 
- --- ---_._---- ... _.-----

1.15 --------
':11/' T'II'AI. - (.11'1':11 'jI) I, .. , "l I 

HI '."l1li11.' 

OAIL y II: IIIv,le I: _EO-D. ~f-.Y."'CLI , .. «.,1' A.ny,: ----:/.,_ it"Af./41!:1l . ,~ ... 

St;.. "'Cf.HIl. "AI. 

r~ .".~. f.LTO L"=-tDUf :':UTOMAflON ID(5IC" i .. "TL. MOLG. 

Hf Dr. 1 ll"'DUI"fIIl. 1f. .... A. LA"-.- QUAL. CONT". PLT.I"NGA. .. PROD... IOAtLY "'LT ... LA ....... ,. ~ ... 'I:;) .. 1s.. ISU ..... IIOC.I·~ 
g. :ve opmHn. VOLUM, 

EI!gJ'g. & Itlls"6"ch :;. I.Jo:~II:; . - OIlANI':DIAN 
10 

> 
I ..... 

..... 



MATERIAL .T./ 
LIlS. 

RGH. " .... ::; :6-80 
"(LIAI![ 

SHEET 2. OF 2'/ 

(~ 
= 

1'11111 1 ., 1 

ort .... 
00. 

orll"A1'ION Ol.,,,.P,.Ott 
FACILITY AHD DURAIiLIl TOOL con 100L - .. "eftIHI - IIOU ........ , fM""..... ..., 

o ... c.u ... ,.Qtt - TOOL 0" •. T. NU .. '" a'ft. H'i::V 1'0'''''' • " •• e 
.. , .. 

"""'UT •• "'"AL
'''IIG .. ". "&1'1011 '0'.", 

::~::~~~~~~-ir~~~~ 
DC .... _ 

-FAt<r!1llFQTTltmn:-' .---
--lIT hF:'1'ATrlfs:nrAF"r-'. -m Ii /1111 BAJ.CtiEARn{ii (FRml PREVo OH,R.) • 
'-m 7{r,--..-----.r ---- ( ) 
--TfT--..------#'7STlJil<'T SPACER 
--'rI) II 8 -,,--, I 

_.ill # 6 WOIlM...GJ.::i\R 
.ill-" U<;O OIWt fEY 

.J~l (-.. L!I"I;rj·IN m~r /1'1 ·~;IIA."I' _______ ---1. ABHOR I'1mf;~; I ____ L=J __ 2" L= '1 

-"'';'''''''''''' I'~", =t ~ I I I I I I I I I I I 2~]~D~~~NIj, ~= 2
5 

__ l:U~fI 1·(\'iI'PICIIi.-

l'LI_f'I:'I'1I III DI,~r, fill :;JW:I':R 1'1 
I"I::I'I'[(,N '1'0 fHIA~'r II I 

JI0J~-_~~.';;I'~N- T MI\MIAT~-- I I I JO II I I I I I =1 
_ m . .JI! :~Ilfl' ON ~wm.-------t-- . " . 

A::::I':I·nn.I': :.!1:!..!!I·:A2.!:H'-'.L:rf.:..l._~_ 

. ,-,l'l'DI<n S_.£(llil'1'JJJJ:I.'J:!L____ . ___ _ 
- .:.aJ1l.lT • ..Dll.l'AilLl)l!.'T....JL'Z-_~.~§-_ 

_ .~1I'.l!~_-: ~_. ;=-=-_~~=~-=--==--= -==---=--=--=--+.--I -+--1 ---I---nlt-----+----J--+---I---t---f--t---t--I 
~.,) I .1!t'l'l'-.lILl!!·7l:. _ Hilt_ l'I':AlnI!(j '1'-

!",ijJT1~!tl 'I"l WJIi\l"t..l. __ . ____ . __ ... 
_ ['w,::;::.; Itl. 1~u:a'l'lurJ ___ . ___ L ----------------+.-+_ U-·--f---f---+---I-----I---t--+--+--t 

t:1l I _ :1'WIi!::t::EH P.:;~:~'i 'l.'u.lU::)('.l!..~l·J.OU. ",' AL, ::111: 'l'fI1'AI. - (IPI':1l 20 
"("'4 .. ,.,q, 

-r - Piloc. EU 'NG". 

T.. \'ALMI';H 

PLT.LA.'10UT 4UtO ... ",.OM O£"ICN 

~ "iN"OUT~~--------I.----
Hfg. Devulol'mont "i"vif~' L"". ---IQUAL. co......------rj;;:·-
I!:"t:q~. & Hctleurch ,).,' ,) $W 

.10 
1.10 

MAlL. NDLG. 
J:ItliA. 

""DON. 

O.tL y sr"vlc« 

OAILOW "LT. ~L"''''''NG WOLUNt 

AIQ"D. "rA V.MleLI ... €., 4'Iy; -11.-
"1.:)1111 S. I 'U~I"'ID&' ~ 20 

.. e/MA. ""'. 

~ 
I ..... 

N 



Pl""'" 
I,'OIlD Ah:ll08PACE 

PROG" .... OR HA NO. 
m:LfO;;'rAT 

'OR "00['7&r~RJ'11i Gi':AR REOlICF:H AS:::lI':MBLY 

oP,,,. ..... O .. I .... T.O .. O"I''''P"O'' 

PARTS m~QUJRF.D· 

~~~=T(TT"'m~An. #1 WOR1;(ij}'\AR IIOHSING 
\'2) DI;:orAl L #21 ST~AJ. 

PROCESS ESTIMATE SHEET 
P .... T N .... t 

SUB-A8S~:MHr.~: 8IIAFTr 8F:AL TO WORM GF:AR HOUSING 

.. AT["'''L 

TOOL - ""CHINa - I.QU ....... N1' \-.t.C."lJH=:L~ 
DI.IC'''''''''o.. - TOOl. 0" e.T. NUMea:"'U .... ' CAP 

111. .. ... ,,' .. 
WT./ 
L.". 

,sHEET .3 Of::l 'I 

DI: ... ano[NT: @ 
ISSUE O"T(S ~"'''l''O. -

D-651133=18-G 
RGH. ",N. 9-16-80 "EL'''$!( IICET "" 1 1 

""CILITY .... D DU ..... LE TOOL COST I"I:CIAL TOOL CaeT 

1'O'&L 

-1."0- =-!?~iTATN DF.TATT. 1/1 HOUSING I ARBOR PRESS .20 I I t---
& POflTTTON ON PRES§. 

_"lO ?(Yj'" OnTAIN (2) BACI( OF 

1--_ -- Dfo~I'ATr. //21, POSTTIQN + t-+---4----I-----i---f---+--+---+--;--t---t--; 
TO AllAl'l'r:R ArID PRI':Sfl 
nrro HOliSmI': 

)0 'rnI\HSF'FR 1\f)f)E:MhLY TO ...lQ. 
N'RX'i'Ol'l·mA'I'TOIi 

L--I~---
n I 

--.-----+--- II 
"" --_ .. _---------------- --1---1 II 

____ ._--=1:=. ---- 1=~ I II ·1 I I I I I I I I 
---

;t.-~ ~-;, .. --.-. -:mlj'l'O'I'lIT.-- 01'F.R. -30-- o.fio 
Af ..... ,.",1 

"..()( EU £NC ... PLT.LAYOUT DA.ILY IU'VICe: REO·O. It'e_ Vltr.,CLI IN'.' AllY; -"--~-:-_-;;;-;--:.-_____ J..~I:.: .. PALMI,:H 
~ .Mfg. Development IMO" ......... G~-.----

.t.U10 .. .t.TION IDESIGN iWATL. NDl.G. 
EMGA. 

<i....-c.-co .. T .. :-4i: ....... G..----- P .. oo... IDA'LV PLT. PLAN'''''G 1 ... :>tOTS. I.UP ..... DU: 
VOL"Ne 30 

_ Engrg. & Research 8. l.EWHl .-e/M". "",. 

~ 
I 

I-' 
W 



SHEET ., o~~., 

PlA'" PROCESS ESTIMATE SHEET Da p .. a " .. :.... <.@ 
I PAO""A,,, &" ~!:'l,HO. IPART NAMl 1"5U£ nA,as , ...... , .. 0. . 

j,'Onl) AJ,;l?n!lPAr.l~ 

tl !,J.ll.J.> I\T SlJfl-ASSI!:~lliU: lJIJSlllNG 'ro WOHM GF~AR HOW [NG D-651133~18-G 

, OR "OO[U .. A'ERIAL 
A1.TMlI'.rH m:AR RgmJCF:R ASSgMBLY 

WT./ 
LSS. 

RGH. fI ... 9-16-80 RlLaAW sICn 1 ., 1 

or." TOOL. _ MACMIM' _ .. QUi ........ ' . 1-",., "I' .,y, ""CIL.TY AND DUJI"'8L& TOOL C05T ' .... C.A ... TOOL c:oeT ........ 
G. • 0",,"·1'10 .. Ol,CIU .. 1I0.. OI.IC.UPT.OM - TOOL OA •• T ... u.el ....... HOURLY M ... uTI. I =-t~· I .... IAL.. I I ... ,y. COl-

.. I CAP TOT_... • .... e , •• u;, .. ,. I L.'hO.. "'orAL OC'ICioN, .... LOI •• "co ... 
J5i\R'iiS\llIQIJIRF.D-: -- - I I --- _.-- I .1 I I 1---.. 

1 fll,fr-:1llTiOiiSTNifIFROM PREV. or m. ) I • I I 
- .. ( 1) m~ _ 119 1I0llS1Nt1 BUSHING 

]l~~~IT~' t
rumu

"" III.: I I I- I I I II t4 rOfWrTON TO 1l0USTNG ____ t _ _ _ _ _ _ _ _ _ _ _ § 
-·AilDPIT~~SS TN I-'T,ACE:-

··iii-, 'rRANf;T,'I;:R ASm:MBT.Y TO t 1 0 ~ I 
Nl,:x'r OPfo:HATI0N 

I I II I 

----------

... ~~=~:_==: .. ~_ . ==_.~~.-. _. . l=t==1 It== 1 1 -I I I I I I I 
-... ---- .-... ---- . I I -----ll~--_t_--t-_+-_t_---+-_+____It___t___t 

-._-1_ .-.-. -.. -- ... -·--·--·---t------··-+-/_ II----+-----i----i---I'"---il-----I---f--f----f 
-... -_.-- ... - .. --- ... --------.. --•. --- "-1--1 II I 
_____ . _____ - .-. ·1-+-+---III~1 ---+---t-----/----ii----t---t---t---t----t 

,"(;~~-;:.----.- ~;ijh" TOTAl. -()j'i':Il:-1IO---- () '11=\ 

Kf "'4411\"" 

PflO( EU ENGIl. PLY. LAYOuT t:o" .. TlON -1oH•GN i"ATL' "OlG. 
IOAILY S'AVICE tlll£Q"o. "I" VIH'CLI I WI.' AllY: ~R.'" 

1.. f'AI.!.j).;H ' .. II. 

~ ,Mfg. IXlvelopment 
I .. Oul,.... (M",.. LA8. . QUAL. CONT". n':lNliA.--·- P"OO ... 10 .. ,LV ~l' ... L ....... Ne. r':)"'" .'''''.''UOII : 

r, 
f.},~1lS ...,. VOLUN' 

- . I!:ngrg. & Research "C/"". .. ..... 40 

:r ..... 
.j:'o 



ptA,..r FOHI> AI':R()~;PACIi: 

~lIb G-""iiORTllf NO. 
([1;:"[,10f.'rA'l' 

fOR "OOELS 
AXIMI/'I'll i11,:AR R~:])IICf':R ASSf<:MHT.Y 

or' .... 
HO. 

O"'I.A'IO" 0'1(, IUP, 10 .. 

PROCESS ESTIMATE SHEET 
P"RT .. " .. f 

UUB-AggEMlIU~ llb:ALS TO SHAFT COVER 

.. "TER'''L 

rOOL _ ""C"INa _ .. Qu ...... Il.,1' ,..10( .... J "I' I .u. 
OCSCIIIUP>'lo.. _ TOOl. 0" •• T ... u ......... , .... l"i:;Y ..... ", •• 

.T./ 
La,· 

.ISUE O"T'S 

RG ... " .... 9-16-80 

D&"'A~TII£NT; 

<) f: .1 'If .::\ SHEE.T s ~ 

.... "1 .. 0.-
D-651133-18-G 

"'Lf"" 

=. 

'tC'T 1 .. 1 

""C.LITY .... 0 ou .... aLI TOOL con SPeCI"L TOOL CClaT ....... 

"'YAL.. (019 
LA1'ION WO,aL 

f--,J--t--t--l 

·ro- Om'ATN 1lE~1 COyER, I ARBOR PRI~ml I I I .20 I I I I I 1=1 
PO:1T'rION TO PRESg ____ -+_ ---------f---t----l-r-----I------t---t---t----I------t----t---t----+1==1----1 

. .1Q .. =F1,~~¥~-----i=-- ---------l-r I 30 I 1--- 1-----1- I I 
CnVI,:n 1\0 PRESS TTfrO 
POf1T'I'"ION 

"30 'f'RANSF1':R COVER ASm:~mf,Y I I _10 I t I 
'ro Nf~X1' OPF:RA'rTON 0 I l---i---.-.:....::~~~~~---___+_------_t_-t--l_---IIr__-~..---_t_-+_-_I__--+___t-_+_-t__t 

1\ +----- II ---+---+---+---1--1 -----t---+----+---t-----if 

-.---.-.-----------. -+- -~ I II I I 
.. ---. -"--"-

:-- . --. ---- +-- I I II I 
-----. ----.--- ---1 II I I I 

-.:-=-1~-====·~~·.~-~~~-----=--=-i==---.---=t I I II I I I I . I I I I I 
--.- ,-"---_ .. - -.---

1(,1 AL. m m 'I'm' A To OPI':R. 'it) 0.60 
Rf ...... ,.f(5, 

T PL T~::_rTONATlON ID~S'GN iNATL. NOLG. IDAIL v U:"VIC!: ."~O·D. "UI v .... eLI. 1 .. «.' .UY: 1-11.-

li'T .. "GII. 

........ 
~ .Mfg. J);,ve1opmant 

L A..... QUAL. CONT". 
,-- PftODIll. IOAILY .. L Y. "UU.N.NG ~I~:~"=--

IIUP ••• t:D" • . 50 YOLUNE 
"II1II:1.. 

- . Engrg. & Research 

~ 
I .-. 

VI 



.:sHE!: T ~ of: .2Cf 

PlA"" 
1,'OHI) Al!:HmlPACI,: PROCESS ESTIMATE SHEET 

DU· .... ""' .. ,: ~~ p"OG""-..:oR("flfHO. 
IIF.LTO:.l'J'AT 

fOR .. OO(LS 

0"'-. 
,,0. 

I\Z1I>111'1'1f 1i)·:AH H1·:nuc,"n ASSJ,~MBI,Y 

OP'I"ATIOM O'.C","110 .. 

r--~3 H1~<i(JTR];;[): 

P .. R, ii-..-.. t 
ASSF:M13Ll!: t:HIMV[' 1'0 WORM m:AR 1I00)Sl NG 

MATERI"L 

(1) m~T. #1 WORM G~AR HOIJSTN(;Tl~R04 PRI~Y. OPER.) 
( 1) " 1/5 WAF'!' (I"ROM PRlo!V. OPE:I.) 

tilT., 

1I". 
RGH. I'IM. 

Inu£ DATI' 

9-16-80 

f" "CILITY AND Du .... IIL .. TOOL CD$T 

.n. 1 I ",,'AL." M,"U'I. I lO,A.. .Aa.e .. ..!!.. • ..!~M' " ... ,.ON 

P .... , "0. 
D-651133-18-G 

R'LE"K 'IOIU 1 -I 

II't:CI"L TOOL COl' 

'O'&L 

.- --~~--~-----;---+---~I~~--~ 

. (l~ " ~ll COVER GI\SKbT I. I I I II I 
~~ .("h " I~~I l/~ -20 BOLTS I J I I I I I I I I I . I • 
__ ~ II) II 1153 LOCKWMHlI':R I J I I I I I I I I I I I 

{"J"f)'~(,2 SPAClm _ I I I I I ' '-' 
_.. ( I) " %t 3 C.(NEi2- (FRO.'" f'1~"-V, of'E.:?:,) 

·io· '1--ofrrA 1 N \~ORM GF.AlnlOiISTNG GF.All Rl~IlClm .20 
"""iii1?i"j::MiiJY,PoSTT10N. TN FJA'TURE ASSF.f.IDI,Y F'IXTlffiE 

~C2.....I--_OB'l'AIN SHAFT ASSI,MDLY, ASSEMTlW MANiIAI, .20 I I I I I J I 
I-~~ 
. 30 OBTAIN m:T. lIn GA8KT'n', .15 I I I I =l T I 
____"!'~~T~T~..:T..::.or:.:..~ .....:G.:..:M.:..:,·K.:..:·l':T..:.. . ....:1~'O....:II()lISmn 

~ OBTAIN CoygR ASSI·:MI.l!~ I I .70 II I 4 
l'OElTTTON OVI~R fHlM'!' _ . .. _ --f 

-- --I\NTlTOIiOiiSf~ I.OOSg· 
.- Ml!mt.IDT.p. (II) nF.fr-:7~ 
-- . "·TiPACi·:nn , -(II) nF:1'. fl5317wAslllm 1-
.~ -:-_~.? r 11 T nl~~711i1lBO~~-=-:-__ _ ·----------I--~-__I--_lIII---_+_---_t_-_+--_I_---_4-___lf___If____lI_____I 

:iQ. J :~0·:iilliIC0.iY·wif:r~;·W'i'r!L__=_~ -3"~TTC PTsTm:-·- -- r-, ~-r= 20 b-----+----+--+--+----I--+----,I--+--I 
_1-1.'0\·11·:1\ 'I'()OTL _. ___ . . _ GR! P NlJ'pmmm';R 

.. -._--- -.--- ~ +---+- II-----+---t---I-----t----t---t---i---f---t 
....... , ..... - ... - - --.- ---._---->--- +--+I---III~----f---+_-_t_-__1t_---t--__t-__t--_t-_t 
... -~- ... __ ...... _- ..... --.-------~ -+-
-_--., ._ .. _ .. _ -..... -- + \-. l--~III-I ---.+---l---f---J------+--+--+---f---i 

iZ;;; ~- ·--f,1 mTlYI'AT.-OI'I':n.--(,0 1 .11') 
Af ......... '" 

.. ~Q·D. ~ .... YI:H1CL& '''1".'' AllY: -II.-OAIL ow 1f'IIIiVICE I 1"-'''' En • ''';,,; _. AUTOMATION IO.Slr-N ~"ATL. MOLG. . E""A_ 
I I.. PALMl,J . .. __ . __ _ 

Mf De 1 t' .. ou ..... E"GR. QUAL. CONTR. I"L T •• ""'". PIIOON. 10AILY "LT ... LA .... ' .. " I ... ~T.. l.up.IIIIOEI. 31;..- g. va opmon VOLU"E 

• . . Engrg. & Research 

60 

re,"". .. .. ,. 

:r 
t-' 
0\ 



SHEET .., 01=' ~'f'-

I"<llll> AI':HI):lI'AGI,: PROCESS ESTIMATE SHEET r,~ 
.-.l" .... ' Dc: ..... ~1'M( .. ';============~:;. '''~OG'''''''''' R e H l PART NAMe: .is.Ul. OAT" lIt ... , .. 0. 

111',1, ",' A'] DlIU-Ag:;~:MBLI!: ImAHIN(! &, DI!:Ar, 'l'0 WORt-f/ D-651133-18-G 
fOR ",OO[lS, 

A".I~I"'I'11 I~I':!\H H1':J)IICI':R MlSI·:MIlLY 

0 ... , ..... 

"0. 
0"'&""'10 .. Of ., ... PlI0" 

n./ IIG... ,.... 'I//(D/80 
LSi.. 

.. ATIEIIIAL -IELrAK 1, .. rT 1 

TOOL - MAC MINI - .Q".~utY J..4C ... J"~·IfIII'L" 
DIa.CIII."UON - lOOL o. a.f. NU'" II ",un. 1 CA" 

.u. 
M".u'l. 

, .. CILITV AHO OUIIAIILI[ TOOl.. CO$l 

I I 
'~CIAL TOOL Co.T 

I TOtAL .""e !~I~~·"--'I===--,t--':":':'::~~~~!!~~:!:.!.hn~ 

(lPI,:rl. ) 

., 
1 

i,iCOf>.'PiriN ])I·:T-=--.fl!lwor'ii!. I ARBon PREflC; I 1 .2'5 I I t==1 
P,):: 1'1'1 (IN 'II{) PBII:~JB 

2') L. 0ii i'Ai il ill.~. llII.1\~~A]irNn 1= I I I 25 I t I I I I I I 1'11::"1'1'1 (111 'rl) H(lI1M ,;I!AJo'f _.. .. _ _ _ _.. _ _. _ _ _ 
. -:Ci'iif:::!; INTO]'LfI(:~"'~----

~I)-- ni~ltl~) !1~:Ar. ~ I ,) 5 ~ I I I I I ~:::r1;-:;(iN;-'N HClHM 81[J\F'~ 
!,S-'1'HMJ::l"I':1l HORM A:lfH,:I.IIlLY 
---~ '1'1) NI.;X'f(j'i'R'MTTOfj--

-+-_. 

------------------ .----
_._-- --------

.10 

~ d 
---+~--;----I~I ----~--~---+--_+-----+--1_--r_~ 

I I II 

----------.--==1------.- S I It I I I I I I I I I 
101AI..I 

ftf 'i"'fII,Ki 

~ 

-- ._._===--==--=-L-=~~~~.---- t=t=l===l= I I I I I I I I I 
:-:-,ril'I;{)'I'i\T;-()j'I':~-70---_--L __ L-L 1I====t==:t==f--+~==+==l==t=~~:j 0.7" 

1 
I 

Mfg. Developmont 
Engrg. & Re~cal'ch 

PfIIICl( ESI ( .. GA. IPLT. LAYOUT 

J.. PALMI':£( 
'NOUI T*. ENG". &..4 •• 

AUTO .. ATlO" I""'GN 1 ... TL ... DL". Ett(jAa 

QuAL. co .. n.-l~L~,--- .. "ODM. 

OAll'Y 'EIlltVICI( ,.EO'D. ~~iM'CLI .. 1:'" AU'; 

I-~-
QAILY ~L T. ~LA""ING RI.::.tW, I. IU ..... IEO«. : 
vOLuwE 

"C/Hrt. ""I. 

:r ..... ..... 



:)\·H:Er a of ~cl 

I,'"IW M;I{"~;I'lIl~I': PROCESS ESTIMATE SHEET 0 ~ (~ 
"'l A"" ,P"' .. Nf"': [ .. ~:;:J 
~R0G"'" ~~ 'FA NQ, \PUIT 10 .... ( .UU( o .. Tr, P"u "0. - • 1~':1 ,1'~1'1'i\'1 ClIII\-A:;m:~lJ1J,I,: BI~IIHl Nt: Ttl WOHM ~IIA~'1' GAP D-651133-18-G 

, on ... OO( L~ .. AUA.AL .T./ AGH. F.... 'J IJ(,:. /80 A(LIAK I''''T fW 

"0 

10> 

,\'~ 1I·IlI'I'11 10l':1I1l m:llliCI':1l IImH':~lI)LY 
LB~. 1 

O~I".TIO" 0("11'''''0 .. I". 
M'NUll. , .... ~ .. , 

F"CILITY .... 0 OUA .. IILI: TOOL COST TOOL _ ."CH'''' _ .OUI~'Nl' I .. AC.... ".T 
o",,,,Pt,o. - TOOL 0" •• 1. MUldI' .'ft_ .. ~::--- IOtAL e.ate "'I1A~. 

LA"ON 

l'fII,'I'::'j\l':,ililJli::i):- - I I E1= I I =1 TiT jll::riiif""712"""frip - --- I' 
-iiT 1/17 HI':1'A1NlWl RlNI1 ,-'~lI "-::--7,li1~AlnN'l (FRO~I I'Rf~V. OI'EH.l 

::'~~)Gf0J.!! fW~i'~][~ ~~!' l =1=ARIIOR PRESS =1 1=1 .2'51 I I I I 1=1 
1,,');iI'I'IIIN ON PHI':!1S 

----.---- ---- ... -·---"It-----f----t---t---t-----t---t---+-~t_-_t 

.:.\) 1 ... nj':;['i\INJ.l!:::L::Jlii-,if.:liJliN!:-1,'--· __ · ___ -_-_-;· ------------t--t----r--......... '"'--jJ------t----t----t----t-----+---t---If--...... ---I 
1'( 1,>1 'I' lOll 1'(J CAP K I '!lr~m3 

-riTf'~AI~1C __ .c:..:..:.::.;:;:; ___ _ 

.. _---
i'.!.J. l:l\'I'~m 1~~'r>Ji~7~~ATNINr, ~ HAND TOOL I I I _20 ~ I I I I I 
- .. L-..!o..!.!£.!.. A.",J"tl!lH, 70 l.rlOOy'"'"F: __ ~ _ _+----------;--_+---t-----i .. ~----+--_+--_t_---+----t_---t_--~-t_--i-I----f

HI rAP 

---~,:xT-I'if>T:IT7iTT<iil-
rli) ·I-or'RAN:WI,:~AS:)I;:~li"i'i.Y .10 II 

---.-+----- II 

" I 
---------- -----

_=~==-~=_ __ -== -=~--~=r-~-·--=--==-· -1=1-1--1 ---IIII-----t------f-t-+---+-t---t--t-------t 

--- ------ -- - - -t--~·-II__-_l1I1_ ---r---t---+--I---+--1I---t--+--1 

--_. __ . _ .. - ----_._. +------_ ... _---- -~ I~---r---+---+--~-----+--;-~~~----t 

.... ___ ... _ .. _.. ..L.._ 

.".... :',111) 'I'O'I'M, nJ'I';R. Il,) oRo 
"("'4"".-;10 

~ 

PLT.LAYOUT AuTOMATION OI:SI(.N DAILY II"VICI: "'0-0. ", .. VIN,CL.I 1.,1:.' AS,y; MATL. MOLG. 
I .. ". T - I .... '" on fNGA. 

Hi' 
~. 1 t .-ou!;..:.~~-~·tLA.. --l~..-~LT.""ENG-"-·--ip"OD". IDAILY P'LT. "'LANNING 1,,1:)1,,1.. I.U ... I.':-:.:-:D"'.-,.-,'--------,! 

g. ""vo opmon , r". I' VDLUN. 

ElIgrg. & Research PC/"". ""'_ 

_11._ 
80 

~ 
I 

I-' 
(Xl 



S"EET ., of ~'1 

POL ~... !:'OIW Ar:HO;iPACI': PROCESS ESTIMATE SHEET OlhRYIOU.,: @ 
.. ~oc;; .... R f NO. I.UUE 0 .. ", 1 ...... , "0. 

m:L1WJTA'1' D-651133-18-G 
fOR ... OO[LS 

A?,lt·UI'!'!! m:AR m:nIJCI,:H Amll,:MIIT.Y 
.... 'ER ... L .. ,./ 

1.111· 
RGH. "'N. 9-16-80 RELI"" 'teCT 

1 

0"'-, 
MI). 

TOOL - MAC MU.l - IQul~I"' IwAC.." K~· .. TL'W .,' . .. "C.LITY .... 0 OUR"IILI TOOL COST 'PCCU,L TOOL Ca.T 
orC_ATIOM Dll"UPTfO" 

M ... U' •• .""""'- '01"L 

.. 
1 

DIUC'UPlaOM - TOOL Ollt a.f ......... ,- .e..... ~ ..... I I TO,A... I ...... , I ..... c; .. " I LA1'IOIII 

I t ----.-----.-. I 1 1 I 
r-'--- -T'A

RT 0. nJ'l/OTm,D:_._ 1 1 1 -f- "-&'1 __ 1-_-1 . ·-:.N !WI' UI, I:JOIlI\! (],'llOM pm:ll,·-(·l.Cfr~~ I 
(1) DI.:rr.ll? (~AP (II II 

.... - 71) Dr':T ,711 El SUPPORT WASHF:R 

7 1.) nl'~I':..#16 RF:'l'ATN!NG Rnm I I I I ! I l== 
(ITIih:'I'.lTl~9~s~EA~r::..,_. _____ -..j.~ _________ -+._-1.~_+ __ ---1_~ ___ -+---~--ll;---If----+--ir---t---

'r i. f~f7l10 '~A:1KF.T 
.JTU::-jilC'r J~3 1/11-20 l"lmfr 
_~!!I;;'J'. V'j3 LOCIUilill.lllilL----t= 

.20 1i) l··(jl:'r'AIN~;;:W-r.1ilT:Y rv;:~I'~MBi,I'~ l m:AB IWfl!I(,I,'B 
'.'~~ .. 'l'<i_ffi'_H_:·: _I 11_1,____ t.~AS~~~·)Y.!... JFO:'l~XT!!(.!!m!.§~~~ ____ l-_+-_-+ ___ II-___ + __ -4 __ + __ + ___ -+ __ I-_+_-t_--t 
:,rj--rOi-;iji7\TifIiRii-:-ITiD GASKI,:T'-&-· -----
. ... DI>:l'-:rr2 rAP, PO[;]TlON OVIo:fl 

l'NI!~IINATTC PT:1'1'Or, 
GRfP NlI'rmINNlm 

,{'1 

"WHTf;f f:lIAfi TO HOUSIN~G~, _____ ..t _________ · ___ +-_t-_-l ___ -4II_-_-__1I_---+----t---1-----I---;r---+--..---1 
;;~TTlT\1I) DETAc;T.;:r,~~ __ 

. ...... .orJTWAmllmTi -------.I--+--I----II-------1f---t---if---t----t--;---j--t---
--'-'.'~1TJIT1\m7l'::;rPI) DJo~~TL #53 -. ____ f--. 

;') ~ ~~~:=-~O/lij ~II\~:~~.-~-~ -1lIlIill-;rjlJ:·()U;~H!L..-______ +_-I---+--r.;.;-l!O._III_----t----f----f---+----t---;--t--_1r--1 
l'();; ~:.!.0!.! .. Qy.t:R \IORM ::W\F'J' >- ._._ .. -----------+--+----1~---II------I----_+--__1f---f_----f_-_1r_-_t--_t_--1 
(J!.'1[.~..!'LD.J:,,!,, ]Jl(. B!:;l'iilllllliL.._. --- ----_______ . __ 1-_-1-_-J ____ ~If_-_---Jf----+--_4---I-----I--_I--+--t---I 
!<Jl!'~ ,\ .. !':!.!!iI':I~I\!d::..1'Q..~~IIWl' -_____ . -------.-----L-L--l----11-----l--·-+---+----II------II---t--+--t---i 

iiI ())~~'Airn:?Tl)kl'.-711(n;r.:M.-· --
. Milni:;~~I;:tili\rJ.:·ovi,:R SJIII[.'ii 

.. ------.-- .iO 

JlI'i'l') iTIII'" ----
"-,,,--1--, 

.--------
1(..1 Al , : :1111 TO'I'IIT. OI"'r':IL <)1) 

M( '4"~.i 

.5W 
I
~()( (51 (NGR, IPLl.LAYOUT 

'--____ ....L _____ J L. l'ALI·Ii,:H 

Mfg. Ot,v61opm,m t '.Ou' - .• ""'''-·lL''.:---.-
Ellgrg. & lte~:ltH:1rch 

AUTOMATION DESIGN 

QuAL. Co~;'LT.-i~-

~~ 

MAlL. MDLG. 
1M4i". 

P"OON. 

DAILY UlliVICE 

OAILY POLY. ~LA"N"''" 
VOL UN' 

R£O·D. "Ill VINIC,-' ,N'IC' Ally; 

"':;)"'1. Ilupo.'III,O.I: 

~C/H". M'". 

-11.-
90 

~ 
I-' 
\0 



~"e.e-i 10 of ;1'1 
Jo'llHll M:HO:JPflCI'~ PROCESS ESTIMATE SHEET rf8) 

J"l.. 11."-' Dcp.a ... , .. ,:===========p~ 
j "Av"~-';''' OR (fA NO, I PART "AMt MJ~iI,:MIlJ,l" m:AIUNl: 'l'G WORM m:AA HOUSING COVER I "SUE DATU, IpII'" 000_ D-651133-18-G 

9-16-80 
• R:~lr~gfILb:fI!l HI':lllJt::I'a~ A:.lSE/illLY 

"ATER'AL 'MT_I RGot. 
LBS. 

"14. "ELf." l'NCIT 1 -1 

0,..". 
MI), 

TOOL - .. "eM'N' _ IQu,PMa'" ... , .., e 

M'MU' •• 

,. 4CILITY _0 OU"AaLI TOOL coon 
O"I"&T.O" D,I''''''''O .. DIICIU"',ON ... TOOL 0" e.l ... U .... 

, .... G .. , ""'AL" 
LAllO .. ~'fllIT~ R"CilJtR~ll-:----'-------------t-------------------~--·-t---4~---+------~~~~~--~ 

t 
..... e: 

TjTi)F~r:IlI2BRiiRfN(f (FRO~~f:-:I;::-;)R""F.V;;-;-. -!,' "'Pl::::,:R:-. -y---- -t- ·1 I I .. 

10-' rlTi'fflTN IJI':'1':'1ll2 BE:ARTNl;, I HAlID TOOI. 11 I .25 I 
-·R.1!1Rf,mr;r:;TN'I'o F:ND 
'-T,~ ~ 

--------- l-------- I-----if----i----f--f--i---i---I 

-.-------- + +- I ' I I 

--- I I 0 

---------;1 -1 Ilrl---+--r-·-,r-~~---~_;--~--~ 
,----- II-----<r---t---t---f------t--+---I-~__I 
------_._---------------+-- I~---~--+---+----I----I--I---+---I---I 

-._----------- . -------
'---I II 

----.- ... -.--.-.---------.-. ----.... -- ---1 I 1~'---+--+---+--I----I--t--t---jt--1 
.- - - --- - --------,.-

--,-- ---.- _____ d_ _ -----{ " I 
-----. ___ :~-:_-.-__ ===_-=-===T-.-=~-- I t=="I==1L= I I I I I I I I 

-------
l( ... r .. L,. , :;111\ 'ro'rllL OPI';Il. 100 0.2') 
Rl-"AM_1t. 

j
Plloc.E5'-tMGR' ---~C.f.-LAYOUT~AUTO .. AlIO" IDfSU'':oN ~"A!L. MOLG. DAILY II"YICr: ,,1:0'0. "filii VIM,CL. MEl' Ally: 

_ To. I'flU,II,a f , ....... 
L------

H1
-.---1"-----l--------+''''"'''DUS .... -:-i'NCfIi:- L .... -_ ----- -QUAL:CciN'ii':'- PLT.7i.Gi.--- p::: .. O::-O=N.---------ID= .. ,::-L-;:Y:-,.:::L:-:~;:.-,.=L:-".,-."H':,::":-::G,-----l" .. -=,":)M= .. =-.-------------f.-:-.u"',.::c."' .. :::.:::.=-=o"'.:-::,c-:,---------f 

g. ucV6 opmollt VOLUME 

j,;lIgrg. I< ites""l'ch 
5W poe '"". "A" 

-"--100 

~ 
I 

N 
o 



orc". 
HI)-

o .. a .. AT 10 .. DI.IC.,PTIO .. 

..... Tt:RI ... L aT./ 
_ ..... RIO ... I'IN. ~-16-80 Rt:Lr"'K 

SHE/: T 

T'ICI[Y
1 

., 
1 

TOOL - .... e .. '''& - .QUI_&"T "'..... ..': V .n. ""'CILITY ""0 OUR ... IILI TOOL CO~T IPCC:I"L TOOL CClaT t ....... 1 

DRIC'U"',OtI - TOOL. 0" •• 1_ NUMa&1Ii ....... HOlle ~ M' .. ul.. _+' I ''''tAL- I ---. •.• n. co.-
A '0''''- e"l,e '''.aGM'' I LA'''O. 'O'&L Da.IGII' ...... LIiII'.~c..: , 1-·--t-1'"Am'SImQTll"m:~-- I - -.- - T .1' ~ .. 

"-:T--rTIf)I~A'f~S8i1j;-' I _ I 
-' - (]) 1l1·:r{\lT_.1l57 mWlR AIlAPf"R 

li2t-i\r;-'i'Ii~71'i7 MOTOR ABIJOR PRfo:f1R H :>n I I---
AIlAPI'I,:B .'\: POSfTTO!,! 
TO j-n".;", _______ ~ I' 

~?l) OJi'I'A1N m:'r. JjF) m~AT, -+- 1~4.l5~1----+---t---!f---t-----+---t---t--;--, 
,~, POST'J'TON 1'0 M{)1'OR 

AllAf'rl':R, I'RI~:m TN PLACE ~----------+--+-+--+------1r---+--i--+----;--;---t--r-4 

30 TRAN:WI~R MO'rOR AIlAl'I'I':R 
1'0 NEXT clT'f:HA'I'TON 

------.- ,"-----

If) 

~ II 
II 

+--1 II 
,- - -------- ---~-- t---i--f----IIlI------t--I-----4----f----+-4----lI---+---I 
----.--- -----t l--I II 
-------- --- ----------- --+-- -=1-r= I It I I I I I I I I -_._-----,---- ---" -----\----

-'--"--" -... _-- ----._--------- ... ------ -- -+ 

'''J AL' 

____ _ ____ _.___ L.. 
mill 'mrAT. Cli'I~R. 110-- ------ .L.--L-.mtl ===::t==T--t---I-I----~==l~=r==t==1 

IItf ..... "'f(~ 

PfIIQ( En (NGR. Pl.-T.LAYOuT AUTOMA"ON O(SIGN 

-6- _ Mt'g ""v~l t I.~ou,"" .~''' •. ~.io------....l .. -·------'--.. ---------;;,,;;,..: ~ I.JIt.:l "" opmttn Ii.. • IQUAL" COWT". I .. L T. ~"Ci". 

- . ElIgrg. & Research 

MAlL. MOLG. 
1 *if". 
PflaOON. 

OAaL., SEiJlVICr: 

OAILV "Ll. "LA"N".~ 
VOLUMe 

A£Q·D. "1''' YI",eLI IHEIlT AUY: 

"(:)N"" IIU •• "IIO':I: 

reI"". "",. 

-... -no 

1" 
N ...... 



SHEET ,2. o~ ~., 

pc,,'" j.'(\110 A)o'BO'iPACI.' PROCESS ESTIMATE SHEET DI~U"'("': (i:E) 
~I\or;".... R t NO. IUUlO"", P".' 100. • 

, OR "OOrLS 
A:1.HPI'I'1l r,}':AH m:mlr.I':!l AmH·:MIlLY.. 

or'·, 
.. 0. 0"'.".' ION Df le .. ,PI'ON TOOL - _"CHIH ... &Qu ......... , 1w.w: ..... JH= .. 'LV 

O.'C" .... "OM - TOOL 0_ a.T ... U .... ., •• ft.1 CAP 
all. 

Nu.ula. 

.'.1 
lBl, 

9-17-80 D-651133-18-G 
IIG ... 'IN. IIlLI"1« INCIT 1" 1 

, "CILITY ANO DU"'''IILITDOL COST IPf:CI"L ,ooL C III' 

• ... 'aL .. 
LAY,o" TOTAL ".ItG-IC' e .... e: '01AL 

~-=tPAH1'~(RE()rrrHlW: __ -~.- I I I I I I! I I I g I I 1 .11I..!lliIJLnJ:lOToR 1\.llAF'rl':B ()~BOM I H'N oPl<'Il) I I· I I I 
.. _1--L!!..L.!lli'r. 11';8 ] /II-?O BOLT _ . .• _ . _ • _ _ _ _ _ _ 

(II) Dfo~r. 11')3 W~I'\~.illi1!Jim:RB ____ +-_-----'---+-+---+ __ -lJ-___ + __ --t __ + __ +-___ -+--jt---t---t--t 

!.O-~t2fI'f'fIlN 1l1~(73"fMiYrl)R )!EElL_ l----t <;() I t--
[lJ)I\P['~~R, I'OflITTON ~ "'i1·:MDT.Y FTx'rl IE I·; 

::~:~":~lf7,~Qtt~ill~--.. -=-- t1 I I I I I I I U'll Wn,'f'fJ & Ill) llf':T .• 11'>3 
T.OenIAfHfI':Rn . -._-

?~~_-~~~\I.:(,~IHI': (I,) HOLTn Him I PNI':IlMA1'IC PT<;TOT E 
mll.;H TOOL _ GRTP NllTRlfNN@ I II f--- . 

.20 

. ----. ---- 1=1 I II I I I I I I I I 
=~·t~_______ -----+I-tl--+----llll-\ ---t---t-----ir---t----t----t:-----t----t 

---------_ .. _---
-- ._---_._----- .. _-------". ---- ~ ·r---~II~------I~--~--1---~-----+--~--+-~~~ 

-.-.-----.---J---+---+---l11-1 ---+--

____ ._._~-=:=~_-~_=_===--·~-------I I II 
---.-- -.. ---.. ---.-=-.=-=~--- -t-I 1~--+---~--+--I---t--1t--;--r1 

- ---------+ II I 
-.-- .•. - .. -.' .. nTl1I 'l'UPAT. (lPF:n. 120 '''I ..... 0.70 

Af ,,"'A.5-

-r 
I 

~ .. Mfg. Developmont 
• . Engrg. & Rcseul'ch 

P-Itoc. E" fNGR. "LT. LAYOuT AUTOMAT,OM DESIGN DAILY II"VIC&: IIIItO"D. PIli V~.UCLI .ME.' "IIY: WAYl. NOlG. 1[,..". 
L. l'ALMt.:i, I .. , . - I t I I 

I"'Du,-~'"iiii:'""iHG,,-:-r':-Aa. QUA~~~i'.-- •. - PAODN. OAIL'W PL ,: .. LA .... ING "I:)'" s. lu"IIIIIIIO.1 ~ 
YOlUM. 

".c/...... M"'. 

-.... -
120 

:r 
N 
N 



:SHEET 

rOf! .. OOfU _T./ 
LII'. 

RGH. "N. ')-17-80 "£1.1 AU T''''U 1 
OIl 

1 

01'.'". 
,,0. 

A'l,IWfl'l! 1;J,;1\11 m:DlJCEH AfiSF;MBLY 

Tel. I.Q ~. T L ... ' .1' F _eIL'TV ANO OU" •• L.1 TOOL COSy .... C ... L TOOL COlT .. , II< 
DI.$C:''!.~'~~ ;~~L~" :~,. "~"'IU~::" HOlle ":-V ...... u,·.. • .. 11..... ..~T._ ~06~ 

. ___ . ______ .~_ . A TO'''L _!~!.'~ "~~~~"'1' L"'.cUIi tOtAL 0'10.... _ ...... 0 ...... y',ll' ~ 
l'Am'fl HI,,)lnm:ll, . 

OP>c .... l'.O .. 0(""''"''0 .. 

--7JT11VfATf:-T/37,D16'I'(lR' (DHG-5j i4jOl . _ • 
.• (1) DP.'I'ATL #56 COUPLINGID-651133 Hl-G) 
-(1) nE'I'ATL #59 COUPLTNG KEY (n-65 133-Hl-G) 

n)-Totl~'AIN llET-:-7/17,nviTOH, I m:NCIl I .20 l-----
pma'l'TON '1'0 BI~NCI! 

2(f" - ()B'l'A fNDi,:<r:il5o COrIPLTN(~ ---t I-1J\NlJAL ------t-+---i-,.Ic.:;fo-III------ir---+---t---+---I--~,..--+--+---1 
&-rwr:7! 59 KEY, .!'OflT'I'TON +----------t--t----t---I1-------l---+--t---1-----+---I---I---f---f 

K j,:y '1'0 ilI.O'f ON WY]'OR SIIAF'!' 

Assl,:~mLJ<: COll1'LI NG TO flllAF'J' l---~.----'---II-----+--_+_--+--t_--_t-_i.--t--t-___1 

-Ri5;TiR~ifsCliE:w ==t IIANl) 'I'OOL .15 ~ I· 30 
TN COIWLTNG 

1m- . 'l'IlATnwl,:fl wlI'1m--' .10 I' 
- --'l'('jfIl'~XT OPEHA'PlON 

-------. -+ II , 

f----I II 
------ -----+-.-- 1If-----l--+---lI---:---f-----f--+---,~_J_~ 
.... ---.-----.---.- .. --.. - -.------- ~ t----tll~---+_-_t_--+-_I---_+_-.-__t--+--_I 

.. ---- -----.--.. ----------4 --------

.... --- ... ---.. ---.. ----, -+-I--t==~IIr_----t--t--+---J---+=l==:r==t=::l .. _--_._._.- ._ .. --_.---- .---------- -+-

- ---" ._--- -------
",tAL, ::lIl'I ~'()'I'IIJ. OI'f·:n. liO 
111("'4""'1(5, 

~ 

I 
I 

Mfg. Dcvelopmont 
Ellgrg. & Re~eurch 

PfII()( fil ENGR. 

L. PIILMlm 
U'DuITfll-.- ifNGA. 

PLt.lAYOuT 

LA •• 

AUTOH"TION 0($1( ... 

QUAL. CONT". ttL T. EN"". 

~55 

MAlL MOLG. 
a:~" .. 

PROD ... 

O.\.l V UAV,CI 

DAILY "'LY. "LANNING 
VOL UN' 

"1'0'0. -r" ylN,eLI 'MIf.' AllY: 

'U::)MTS. IluttllitilDIU ~ 

~C/H". ""i. 

-"--
130 

> 
I 

N 
W 



5HEE T 1'1. of :J,/ 
PROCESS ESTIMATE SHEET 0" ..... ,..,£ .. ,: @ 

!'SlUE 0 .. ", IP"'" .. 0. 

rOR "OO[LS ' .... 'ERIAL 
WI~~rl'lI 11\·:IIR HlU)'I(~I.:n IISf1I.:MHTY 

MQ'['OR '1'0 M<Yl'OR ADAP'l'£R " 9-17-80 531436 

WlT./ 
LBS . 

RGH. "11. R'LI"1I: Thcn 
I 1 

". 

O~I""''fIO'' Ol:le'UP1ION ~m DCI::''!~I~AC"I''1. - IQU ......... 'I' ... ' 
. _. PAR]'!; In:().IITRI~n. _ .. __ _ - TOOL 0_ .,T, .. u_ •• ~~ .. HOU"LY .u, '"CILI,''' .... D DUR"IILI ( l _,_ . L.._. _._ I . CA" "'NUT" TOOL CO" 

. .1 """11. 93Q """ ... ,..... no.. .~" ... -<~. 
... "lllHmlJ 93 /1" I "o~ "oW I 0.>0"' ,~" ~...... ...... " (I" .. ' 3 1. 1.20 "'= .. u... '''''' "~ ... ' .... .:.:" 

H31, nAT w'm".~ • "'0 • ~ ._ . r--

_. ----.j 

0"'''. 
"". 

---- --14) " 11,5 LOCKWAsm:H 

jQ~~fJillU!QfillLL. m:1I1l m:DlIG'~R § 50 I I I I' I I I I ~ - P(l!;fTl!J.!1 '!'O Mm'OlL_ -AilllJ.::MI2LY ........ F'-" ... X'.\-'!'(.,..Ifl ... f,:_ --'---t--r---t----t-··-----,·---+----t-· ---1------t----t----,----1-1----1 
A Ilil ("PI··R T.OOflF' 

M;!11·;~!HLj.; (It) IlliT~J/~3';43 ____ +----------f--i 
Hm.'!':L (I,) D,·;'rll IT. 11,1, 

__ l~All\sill·;m;. (I,) WT'. 
-11.3'j J,()r.J(WM1Jllo~ml -----t---------t----i---f----fr-----fl----f----f---f----f.--+--+--f---t 

_~'?O ~lI·;CIIm: (II) BOL'!'S .. PW.'J1MA'rlr. PI~;~'nT _?n II I I I I I I I I I HT'rlf POWf:R '!'OOT. 111l1-P NTI'!'RIINIII~1l II· - . I 
3Q__ gj·:r.UHJo: !.IF!'1' flcm:w ilL __ _ _ ...-l~rOOL 1 <; 

__ C()IIPr.TNI; '!'O \~OHM 
;:11111"1' '1·'lmll 1I0U,: 

II . I 
._ TN MUrOR IInIlPl'r'~R_ ~ 1--LI _-!. __ -III\.... ___ + __ + __ I--_-1-___ -+_-1_~.--+-__1 
....---1---- ---4-~_+--__IIII----+---+--t---t----i-----,I---+---f----f 

.. -----.--- .. --J...---------f--.--+---llt-I ---t--'+---t---i-----ll----I--i---I--f 

-----------------
- - ... - ----- ---<- I~----II-----t---+----f-----f---f---+---;J---t 

-----.. ----- --- ·-----+--f---+--~1I1----t---+-_t_--i----t---f---f---f---t 
- .. <----- ---- ---{ ~ ,,----ll---+--~-I_--.f_-J-_+_-I__~ 

-----J.- ----- - .. - ... - --------- +- 1--+---1 II----t---+---f---I-----I---I--"--J----I 

_ ._ . ..J .. ___ . __ ._ ... 

'(.orALI nllH 'pnrAl. f\PV'U lh() 
At ..... "Il$. 

~oc. (IS ENG", IPLY. LAYOUT AUTOMATION DI:51GN 

(l.a') 

MAIL. "OLG.. 
II ..... 

DAILY IIIIV.CI ...-(Q"D.p-iIIv •• UCL& IN'.' a.Uw: 

T I u, .... ~."... ~ ~ 
Hfg 

..... v61 t "tOu,,,,,. (NG". L411-.-- QUAL:C'O",... ~LT.~-.---·~"OD... fOA•LY PLY. PLANNING. 1"I':)Nts.. 1 ........ ,(0..:.: ~ , ,...c u opDIan I· VOLU'" 

I., pATMI.· 

re/"_. HA ... 
-. . Engrg. & Reselirch 

~II.-

140 

> 
I 

N 
.po 



SHEET IS t>F :1'/ 
!o'<lIHl AI-:H<)~:I'ACI': PROCESS ESTIMATE SHEET ~""""'£"T: ® 

PI PI!: I'W(,S & AI.I!:MI'fl!: ~'I'l"l'INGS ISSUE 0"'£1 ,. .... T D'!'651133~18-G 
'ORIo40D[l~ .... 'flll .. L "T./ 

LB'. 
IIGH. 1'1 ... 9-17-80 

"EL'''K l,eeu 1 .. 
OPl-. 

"0 

1.'.). 

.~~Q -

3~ _ 

. ~".I '·111'1'11 < :I·:AI< j,I·;IIIICI·:H A:l~I':MHr.Y 

0,",1",.,,0 .. Dtl(. ...... T.O .. IP«CI .. L TOOL Co., .~ ..... F .. CILITY .... O OU .... IILI' TOOL COST I I I I I ..... I ····f~· ~::~. ..... ..~. . .... ~ ~ _l',\I(·j':;.li~~fl~ ___ ._ _.. 

_Ul 1lI-:'j'A[1. J/5!L1&-1TI?ILPr'r. . I 
(;'\ jwr!lll. i{;~J:'I£!'U' Jlrl I 

- ",'m:mii, U'2 M,','"'.'."""'"", m , .. 

an. 
..... ut •• 

TOOL - MACHI'" - IQulhll"T l-AC .... JH:,·:LY 
OI'C'UP'TIOtt - TOOL 0_ •• 1. NU ... I" •• ft.1 CAP 

~-;)i;'l'/\rNfi~7!7CE~. I~P.AR RP.DIICI·:R ...... --4_~.~lL.;L.'j ... _----+---+--_+-__ -I-____ -I-___ +_-1J-_-I __ -t 
l'jJhl~. A~~;!o'~'I.~~l) ARDFWBY F!X~~'---""'~--~---~----+---~--~-_-I---__ -I--_+_-1J-_-I __ -t 

. ~j:l...10..JiQill1..Sj.j,;& lK'lllilI'KL----I--.-----.-----+-+---i-----lI-----+---f---+---+----+---I---ll----f----I 

(,j,'j'I\TN nl'~" UG;LtJJ~j·: .11) 

__ l'E~~. A:;:~r,:r·mr.~: (2) 

~. 'ro r·l(fI'OH ADA?l'~~ ___ -} I I I. I 
(WI' A I!L nl'~I', If:''? --t l"i II 
[I:;:H':~!I\LI' L1LTI'f"I'1 Nil 
'l'O IWJU.! Ilf':AR Il()O:1fNll 

.. --------.. -. -----f--+-+---Illt-\ ---I---r--t---t----t----t---t---t 

.---- 1 1 II 
.- ________ • ___ . _____ > t--~I --t----lll~ ---I---f---4---I------f--I---f--+_~ 

--------_.. .----
.---- ---.----1-- -t---i--l-----ull·---+---+--f---+----+-~--t-__I~_f1 

--.. -. -- .. --.. -.---.-----+. ~,-__+--_illl_---t__---_t_--t---t-----t-_t_-_t_-t__--t 
_____ . ___________ --1 _____ ._ l-----.... ull---+---t--f---f-----f--jl---f--I---I 

______ ._. ---.---+ +-+ -+--111-1 ---I-----I---I---f----i--t-~-t-__t____t 

- .. --.. ----..... - .----------+------.- I----j- II-----t I' 
~- ~ 

lv' " .... 1 ::1111 '],OI'AT. (lpe;IL 15ll 0.110 
Af ...... "K' 

LAa. 

I T-- 1""0<'" ,H"R. 
I T.. PALMI':H 

SE;;..t .. Mfg. Devalopmant'HD,wi ... • H ..... 

. .. Ellgrg. & ftesel1rch 

PLY.LA. .... OUT AUTOMATIOM DESIGN MAIL. WOLG. 1.-.". DAILY If: .. V.C& "I'Q·O. "lUt VEN'CLI 'Nl.' Any: 

QUAL. CONT... iiii"'i:""£NG.A-. -·-tPftoON. IOA.LY PLY. PLA ....... G Ift«:) .. ,$.. IIU~I"Ie:D.' ~ 
VOLUMe: 

poe/Hill. ...,. 

-11.-
150 

> 
I 

tv 
VI 



SHUT I' of: ;JcJ. 
.. ,.~. 1'\)1(1/ M:I:<l:WI\I'I': PROCESS ESTIMATE SHEET D' .. ..ano( .. T: (~ 
~A.(\G........ ReNO PART HAMe: .I'U£ OAT(S P4 .. ' .. 0. • 

Ifl':!. ,',,;'1'/\,[' :mB-M1:JJ::MllLY MAGNE'!' 1I0r.Dl~H '1'0 REV. COllNI'I!:R ADAPTER 531436 
,o" .. OOfes ' .... TlR ... L r",/ 

",IlL 
RGK, , .... 9-17-80 "'lLIAK I''''T 1 ., 1 

or,", . " 
.~'.II·lIl'I'III;I':I\H HI-:IlII(~I::1l A:l:JI':MBLY 

o .. e ..... I'.o .. 0'1''''''110" 

-f'tiii'I'j"lil·:,ifjlliPn:---- - -

tOOL - .... CHINI - IQu,hIIl'" .i:~"~H:U· .. TL" 
DI""''''Io.. _ TOOL 0" •• 1. "U~I_~~ 

III. 
MUtu, •• 

Tn ni;~['rilT;-Hi)--iin:l;:vf·:-- I 
'(11-,7--718 Pc ili"iARO mloo I -+ I I I -1-. I 1--1 

-TLT---"--- 1/9 PC BOARn 
--rrr---n--vr(n\O,nJ~m:R. PC BOAR]) I I I I I III I I 
-r.n---~-H!jCj--m1l1·:W I I I I I I 
_ (~I=~,::::-fl,)UFr:~~\-Il\m{F':.H_ _ I T I I I I T .1---1 
_ ro' Tr . _." -----lff'drJ~~0K -mmm:~ I .n I r I I I -. I I I 

)r:: mrr. JAM --U 
-or--" --71'i1' lfi·:'f'ilrnTiiiflITN<'f--

---1'f,-''-- HSt}"'i;'[;/lTn;; 
Tn-----.r-,r))ti(,\-il~L PTN + +- ---,II----+---+--+---J----+---I--I---I---I 

~o m IB-ASr.r:Mm;Y-Fl'X'11 1m: 1,> J -(lf1'riITtrli~r./l1) -~f~VR. 
. _~i'\'i:lj'!:T,'ii'lT'{ifiiTil-A:;nIY-~F~1 I I II I 

fI[lIVE 111::'r. /1"5 PIN 'fJmIl MAr.LF~ 
-T7fl~ITA. 1I()W 

:~~~~~ngl·%A~~;~I,;~~~~n---=-g~!;~~~~~Vn~P~~~-~.!.~.!::gT~~-_-__ __lI--+t--t--·-30_11~----+---,1---;1---1-----11,--...,1.---11--11 ~ 
--m'l'lrT2T1ie~1'. /1 119, 50&51 _ _ _ __ . _ . _ ==l 
=~~F.I!,. 1'7~JI\[lTl'F.Rrr-n;-roI'iTITl'J::1ifi-

-:~o-

1lT - - 1'11r.::71f1!1f':t,niT.lnif.~r.7r'52Nfi'i' ._-- -- MANliAr. 
'f'()[i~:'V:-7h(~An.nJij'h:R,-"-·--· -- ---
-A:'l::lit.lnT.l;~-~'milT~D;;EVI,: ANn ------ ----

_7,) 

--:~g;:(~~f~~gT~~~v:~~~----- --'----- 1 -I 1 Ir- I I I I I I 
'i;}~Z'~~~;·;I'f0~~i~~:r!N~~"~Ri HI: _-=_,~IA!!1~~_____ __ u= 

'(.oJ Al,' 

Af ~4"RlIIi" 

.jW 

7:Oli-:'I'(iTiir. ()['I;:H.)7;o 

I 
I 

Mfg. J);v61opmont 
~Ilgl·g. & Ilcs"ul'ch 

OEStGN PflOC,·[UENGft. hl.T~.LAYOU' 

L. PAU4f1~ 

.. tOul"' • . c:~ .. "~. L .e. IOUAL.. CONTIll. -t#l.~.£i",,"'--
S. LI';\H., 

AUTONATION 

1.1i<; 

'MATL. MDLG. 
a ....... 

PAOON. 

DAtLY '''''v.c.[ 

O.'L'" "LT. P'LA.NI .. e 
1I0LUN. 

.«O·D~ It!' .. VI .. teLI I .. ,., AllY: ore, .... 

"I~"'T$. • IU ..... I'DI:I ~ 
160 

pc/"". ..,.,. 

:r 
N 
0\ 



S~EfT I? ot= ';1'1 

1,'Olm II I': 1l0:WAC I': PROCESS ESTIMATE SHEET Of ..... '"" .. ', @ 
ISSUE D"'ES ...... , .. 0. 

m:v. COlJN'r~:H AnAp'r~:R TO SL8gVF. 531436 
fOR'-4DO[lS, .... 'ER' .. L .. , ./ 

La'. 
AGH. " .... I 9-17-80 ItELI .. " l'HlIT -1 

0 ... '". 

~". 

lP 

/\"'""·111','11 ';I-:.~I< HI,:J.IIC'·:H AS~I':MBLY 1 

TOO\. _ MAC"ltll _ "QU.~.Nl' Iw~... "., .n. F -,CILITY AHO DURAIiLI TOOL COS, ,.-eCIAL TOOL COlT ___ ,_ .. 
OP'I ...... YIO .. Ol"" ... ,.o.. Olac''''''"OIt _ TOOL Ollt a .. T. "lIMe ... un. H~":" .... Iu'.. ,.,'AL- •• ,T. COl. 

• '01AL .AI.e 'lIItIIGM' LA"'tON '01'AL o,'IG_ ."'LO tA'!.!t.. 'f 
-I'lIrni:iif;z)iilwl:--'" - - -.-- . r----

I 
-T1TT;'LI':I':Vl\ :;rm-AG;;E:r:ii'iLY -(FROM Pill>: . Ol'l~R.) _ I 

. (1) ~L pll AflAl'f'lo:H, 1i1':V. c:011Nl':11 I 
(An) 11I;:'rIlTT. 1/111 1'1,:m<fATF:X 

(lI)[lf:NI1T.7Tl'5 SCRI,:W t==t 1:==1 
-('I] IwrATL7!Ii7iPfJ!:'l' IllIGHER 

.. - (liT TlI,~ri\TL 7/117 LOCK_ WASHEH 

:.-~>i:;-,Y. 1)1'~~. I. 1~;:Ri4A'f'I;:Y-. ----!mm~~w~rl1m: I. 1 1 .]51 I I I I I I 
'1'1, 111':r:...)&IIJ)AP'I'I,:n 

.. -- ---- -HIIND BRIJSH 

:'o"l-=i~",:ITi'Jul'i1W'l'lillT() 1'NF.TIMA'T'TC PTS,['Or. 'i() 

com P ;;CHElmmVI':H 

-i~';:'<~/}::~ ~~~I/~ ~ I t==1 ~ I I I I I I . --JriT!WI'AIT~ I/fi~ r.,?IIIGIII':H, . 
.. JTI [l1·~I'!\iT.l/fl7 1. Wi\~'.:..:II.:.:.RR,,-____ + _____________ -+-_ --1-1----.1----. -----+---+---+----1_~ ___ _+---.. ---.. ----I-I---i-

'in - ~JIT:~I(~y~fT:f.:Vi::·"ANil-" --1----. .15 II I I =J 
III I{Wl' 1':11 1I~;:n,:r·fln,Y T,'H0t4 

·"VT'.:'i'nm;:-'1'f<AlI:wlm 'Ii() 
"j:lf::':'~_K?EEI~fil!l,Y ()pf:RAif~== 

--...... ---- ------,,-----. --.... --------1- I I----ull----+----t--+--t----t--il---I--r--I 
.-.. --" .. -----. -.---.-----1---.-------J--

- .. -------- .~-. --.-- ---.-- I +-1 II----+---+--~--_I_--__ll___ll___I-_J.-_I 

'---=j==------:t=t= I II I I I I I I I I 
----- -' + I -f-I -~IIIf__-__I--+____If-----j--__t-_I_-t___f___t 

'---'-'--- -------.--.- t=-1==t---~1--1 ---+---+---+--+---+----1---+--+--1 

--------
1( .... "'l l :;IlJ', 'I'III'AT, 01'1,:11 1 '7() 0.80 
flit ' •• "'''1. 

-I 1 .... 0< , .. 'NG". IpLT. LAYOuT 
I L. l'Af.t~I':H 

.)f;... Mfg. &wolopmunt'N°:~~··bMF::r_IL ••. 

EIII:l'f0 & H"~",,t'ch 

AUTO .. ATIO .. 

QUAL. CON'''. 

OAIL V "AVICI IIfO"D. p,,, YIHICLe INI • ., AllY; -,,--,,..,,. DESIGN iMATlO MOLG. 

;;iT:ENG~· ""00... OAIL V PL T. ~L ...... a .. G "'aMI $.. IU"'laICDfl: 1170 
YOLU'" 

"C'H". H'". 

:r 
N ..... 



PL AI.' 1·',!lW AI':H')~1PA(:I': 

I P~Oc.;> u'" OR (fA NO. m: ,TIXl'l'A1' 
PART NAM' 

'OA .. oO[lsA:/.II.HI'1I ('''AH m:OlJG~:n A:Jm~MlJLY 'MATER'AL 

PROCESS ESTUlATE SHEET 

AS~I~MIlI.li: MAGNl!.~r 1I0r.m:n '1'0 WORM SHA}'T 

_1./ 
LB~. 

IIGH. 

orc-, 
MO. 

OPI,,,A, 10 .. 0'1'''1''''0'' 
TOOL _ MACKIWI _ .Ou ........ , J."'.... ..., I.T .. 

Date"I'-1IOft - TOOL 0" •• T ... u ..... , .... H~.":'W " .. u".. lOlAL 

rr,Tl'I's-iii':QfiTIllli:-- .. - I -----
···lTII.ii~'T'An. 1111 I.i!\r.rrer lIor~IiER. RE:V. COUl'lTIm 
71:i f)1'~I'I\TT, /fl18 m·~r ;;(!HEW 

Sl-\cE"T /8 ot= :1i 
OC~AilftI£NT; 

(ill 
'UU£ OAT" P .. 'u .. 0. 

9-17-80 
531436 

RELI"SC ',MIlT 1 
., 

1 
, .... 

JOI~B~J~.,Si~~~ F~ ~~'I i I .~ 1 I I I I II I tzj '·lAilNI·:·!' IloI.m:n TO HAND TOOr. 

\Tril~tr:1\w-r1N- . I I I I I I I I I I I I I 
'~yIlH 1lI'~TlI~I':R Af~~'(~ _oo ; 
::I·:<:Inll·: }JlTIl :if~r ;;(!m:H 

.. -

.. I-- ---+---+--t----III ... -------ir----+---t---t-----I---t---+-----il----I 
.. ----oo--.-------~ -----1-1----+--1111----+---If-----4--I-------l--I---I----f. 

.-oo--.-.. ----------~ 1 I I II I I I I I I I I ---'----.------4---

~-:-~>=-~=~:-. --- +~-t_t-+_--11::----+----+--4---1-----1--1--.+--1--1 
~ ~---r----;II~------+---_r---+--_;r_----+_--r__;--_+--~ 

---_oo_-----+ 

-------.. ---...... oo-I---f----l /I I 
1(,... A\ " 

- mm '1'('1['AL (jPF.Ir;J.flO-- 0.'10 
Al· ..... "'_1. 

"10-'0. ~(1Il VI'NfCLI IN(.' AllY: 
[
-- PfIII()( En ENG". ~LT. LA .... OuT ~ ... UTOM .. "ON IOEsaGN ~"A'L. NOLG. O .... L ... Illlv,C~ 

L. l'IIf.MI':H I ..... A. 

M!" Ill: 1 t l"Ou'M~- L"it:----- QUA~ii:__lpL'.If .. G... P"..oON. DAILY "LT. PLANN,,," IREaMTs.. l,u .. I.,~.~O-.-.-,-----~ 
g. ,:Vli opmon ~j. I.I.:W rn VOL UN' 

i':"~I·e. & fte~'l"rch 
.5l;v ~C/H". ""'_ 

-... -
180 

:r 
N 
00 



Pl" .... ' FORD AI':HOf1PAG": PROCESS ESTIMATE SHEET 
P .. RT ...... t ~ROC;;"''' ORftA ,,-0. 

m:[;IOS'['A'r ASSE~mI,Y Rb'V. CO\JN'l'~~R ADAPl'~~R/SU:r,.'Vl!: TO WORM IIOUSING 
fOR .. COELS 

A:1.1 ~fll'I'1i m:IIH m:IlIIClm ASSI':MBLY 

orl", 
"0. O"".AYION O'I(,I111'''''ION 

t----, PAHTS IlF:<)IITHI~n , 

..... TERI .. L 

TOOL _ .. A'''INI _ .QU'~.Nl 

D.'C .... ·'lIOtrt - TOOL Olll •• T o .. U .... .: 

~TIru~v. CO{]}m:R ADAi.orilliZsu:EVE (Fqll4 PREVo OPI'!R.) 
(AR) rm'l'ATL fll13 P~:Rl4ATr,;X 
(ll) m:rIlTL 11311 FLAT WASHF:R 

.. T./ 
LBS. 

RGH. 

5 He.ET 1'1 of: ~'I 

(~ 
I$SUE OATES 

FIN. , 9-17-80 
S ... €T ., 

1 1 

--I -1-'-11--+--1 

--':~Iill DF:'I'IITT. /135 LOCI-: \~ASHlm I I I l==1 
·-=-4~'l'1\TJ. HIIII 1Jl8orlOJ,~ 

l()'-r~Ii1:1\ l~~~mzm'I:!I;V£: I!J\NT) BROSH I J=j .1') t I I I 3 I .,rrL·I\.).'/'.MIlLY ANn .!.!A .... IP""'T"'.Y'--____ -+ ___________ -j_I--_. _ _ _ _ _ _ _ 

J)1'~r. //111 \;ii:iiMi\T8'K _ -------4-.-----------t 

:''-oTRl:IT'PTOI'/ Aj)f\1'rfo:l~7m,EI':VE 
;Hm-lIn~)' Y TO 1-1OHM 
I]/,:AR 1I0WlTNG, m~cukI'; 

1;l~I\R RE])UC/~R ')0 
Am;'Y ~'TXTrm/': 

wn'll (II) nFYl\IJ3II Ji'J.AT PNI'm4ATIC PTS:;T.,::O:,::L:..-___ !-_+ __ l---__ -4IIIf--___ -+ ___ +-__ +-__ + ____ -J-_-4 __ +--ji---j 
- HAfHli-:hn, (Ii) ])j,~5 GRTP NlITRlIl'lNl':R _. r---- rt'il'!KfiiimiEHS & (II) __ 

])/':'1'. I I BOLTS ---------- H , 
--------

... -----.-.--.-.-~ 3======--==FhI [ I I I II I I I I 
--1----'----'--- -+ I lIr----+----+--+--+---+-4--I---I-----4 

.-------.- --- --+- .• 11--1 ----t---t---1---t------lf---4---i----+---I 

----1 .. ---.---- - .. -. --- 1---._-_.-+ ., 11----+------1I------1-----1I----l---i--4---I----I l--...... II 
,(..;~-:.------ .. inm'i'oTAJ. OPEn. 1<)0 0.65 
A(<1 ..... a(S 

190 

[ -I r~""~" ".,_.,.. '0."" .. '~MATL. MOLe;. I l.. PAUWH , ....... 
Mf De 1 t U' ou,,,,,, I!:.Ui". QUAL. CONTA. ...~ .. :-- ;:;'''00". IOA.LV "'Ll .... LA .... , .. G IAI":)wll. I.U,.. .... IOCI: 

~, g. va opmon S. 1.1'IH:3 VOLU'" 

-- EIlgrg. & Research 

DA.IL V ,(AViCe: "£QOD. ,..,,, VI'.UCLr 1 .. 1:.' Ato".,: 

II'C'"". "III,. 

-11.-

~ 
I 

N 
\.0 



,5H':f T ;10 of "''f 

Ii'ailD AICIlOSPACIi: PROCESS ESTIMATE SHEET O" •• " .... , .. Y: rf§) 
MAGNI!."l' & Ie IS I"U£ ouu P""53f436 • 

fOR "OO[U 
/I.'/IUII'II 

orl". 
MC>. 

f---i 

".'Ali' Hh~T)lIr-Io'R A(~~~I(}l..ffiT.v 

0""."1'10 .. 0,.C. ..... "0 .. 

MAY[RIAL 

TOOL - "'''CH''', - I.QulP'WI .. , \M", ... l":'L'W 
OI'C'U""OM - TOOL 0" a.I_ .. UNe.' ...... 1 CA".. 

.,r~ 

MINUr •• 

.Y,I 
lM. 

RGH. "01. 'I ;'7/80 

, ACILIYY ,,"0 OURA8LI TOOL con 

lOlA,- e" •• e •••• v .. , ''''tAL'' 
La,.o .. 

f-.-
_J.1illT':'Llll';(/I1Tm:[): -1---

NOlII' 

.[LIAS« $HCIT .-
1 ) 

. ...l.n..LII.lIJll:1f' (;II!' rWCWlllilL Gt;:AR RlWllCER --;30- T 1 
, MN111F.'I' ON WOH~I ASS Y FTXTlffiE: I 
-mTiI1i"'FTlcrn\I'ClJOAIlD) I 

ImTNrr~I'5"l"EI!;L,l!;/~ 1l}\I'W TUUI. ~ 
.~~. I I 

F t~l:L7'lAlTh: 

--------- + I I 

---------_._---_. 
--+ t I I n 

~=1 I I I II I I I I I I I I 
II 

----------- t-1-1 -+------lill-I ---1---+---+---1-----1--1--+---1----1 
-- ----··---t-·- II 
... _-- ----_._--- ... _.- .... -._- -----~~ 1__---II~I----_+----I__--I__--~----+_____l~~--4_~ 
----_. -----_._---

. __ • ________ -10_. __ _ -:-__ =-=t __ .___ I~ I 
__ ,.A __ · ___ _ 

.. -------_.,--- - ~--I--+I---IIII----+---+-~--l----+---+--I----I--I 

.. -1 - ._-- -.-·---·--t--------
~--I - .----- --- -- ----------. 

--- -- -----
',-,1 A.L I i:ll1< 'l'Il'I'IIT. ()I'I':R. 200 
A( ·""II1II1(1 

PflCX EU [NG. ... PLY. LAYOUT A.UTOtotATIOM OlS'C',N 

o.-~o 

..... yL. MOlG. 
I IOQ II. 

DAIL Y ,IUlI.VICI: "I:Q"O. "rlt VIN'CLI IN'.' AUY: I 
Me ~ 1 l I'"DU ......... G... I,.,;:--------1Q\iA·L. CDNT". IPL T •• ioiG .. -.---.... !P;.ODN. IDA_LV PL T. PLANNING 1,.(:) .. ". I.U .. I".CDCI. 

Sf.,;..J.. g. 'VU opmull Il Ii VOLUME 

- . Engrg. & Research 
~C/H". H"I. 

-11.-
200 

:r 
w 
o 



SHt:ET 21 of: :IV 
FonD AI':HO:11'J\(~": PROCESS ESTIMATE SHEET DIP .... "'''"': @ 

• .sUE 0""$ P .... , .. 0. .. COV1,:n 'ro Maron RIN. COUNTER 531436 
, OR "OO[LS "''''ER'''L WT./ 

LB5. 
RGH. F.oc. 9-11-80 "ILIA" f'''l' 1 .. 

1 I\:~ I MUI'If r;1,:AIl HlWlIGI,:n MWI,:MBLY 

0.,.,-. 
NO, 

0 ......... '10 .. 011"l1li''''10'' 
TOOL _ M"C .. INI _ IQtJl~'''T I-AC.... ..., .". F~CILITY AND OU'U •• Ll TOOL COl' I~C'AL TOOL COlT ..... _ ... ~ 

DI.C ....... ON - TOOL 0l1li •• f. NU",';_ AUN. HOUC .... ",L"f ...... u,.. _+' t .. "AL* 1.1 .• '.I'.l~oo, 
t01AL ..... e , •• Ut ... , LAYtON 1'0faL o •• __ ~ •• "'LD_].t.~ .. 

.----- PAm's flI':\/IJTIlIm: .~_ ~ ---- J .1 ..l -.l .. 
~', 1 DI;~l\ndL'L COVI~!J .. MOTOR Rr-:v. CpIJl'lnR I I' 
\1} D/,~An.JL:?7 r;As/(~:T I 

--(liTTiI::'fiirT 1/1,5 10-'32 SCREW 
( 1,) DE:'l.'ATL t/ll() FLAT WASlfER -+ I I I 

iF.TATI;{!Ii'7 LOCK ~IASIIER 

_l<?:,B:JBTA 1 N J)1':TA1'"f.lT'ff~OVF:R! Gf~AR Rlo:DllClm .60 
__ _ DI'~ATL 1121 nASJ(~:r ASS'Y FTX'I'IJRE 

PO:WrTON GM1KI':r ,10 covlm 
']'0 Wfl'OR Rf~V. cOllNTim PNF:H~1ATIC PIs'rOL 

----I ANn SI,:crmr, loJr'l'lf (II) n,,'p. GRIP NlITHlJl'INI':R 

t--

8'15 SCIlI·~J, (1/) ])fo:'!,.JL!l~) 1 1 1 H _l I I"T "T 1 "T "T I 
Ipl,A,'r WMHIr-:H ,10 III) DI'~. I I I " I I I I I I I I I 

11 LOrU/Amrr':R - I I I U I I 11 

~~::i~~~R~~:~R_ t I I I '11 I I I I I I I I-~ ~==1:ii!:~XT A~l:;":HflLY OP/,:RA'rTOI'f 

--.--:===-=--===--=---~~.~=~r=--- -t-i~~'1 §~=f~3~E~ 
--- ---- -- --+ 11 

-------- --' ---- -------,----. ---+--+---+--1111-----t----;---t----t----t---t----t--t----1 

~~.~:~-~~~~l[I/\~~AL \WBR:~O--t=---~ 1=-J I o.;lt= I I I I ,I I I I I 
Rf "'A"f(~ 

lOCI"". "'". 

AI:QoD. "e" VIN,eLI H'X' AUY; -... -AUTO ... ATlON IO,£501<;'N tAlL. MOLG. , .... ". 
QUA~-tP'Li':"EHG-"-.--·· ,a"ODN. IOA.LY PLY. PLANNIHc. )"':;)MTS. I,u,..a:.,:-::.:-::D-::.:::I-.-----~ 

VOLUNI 

DAIL'Y IE "VICE PfIICK [U (N(iR. 

L. PJIJ.HER 

~ ,Hfg. Deve10pmdnt ,"~u ..... ; ",N;". -h:-Aa-.----
_ _ 'Engrg. & Research S. u.wr" 

PLT. LAYOuT 

210 

:t> 
I 

w ,.... 



io'(lHIl AI': HOSl'ACI': PROCESS emMA TE SHEET 

PROG" 4~I~r, It(g;.~,~. P"'''T N ..... ! 
ASSr.:MBLE! Pl NON 'ro I!!ND 01<' RI!:J)(f(!lm SllA~'l' 

r Oft "OD[U .. ATERI ... L flT./ 
A.'7.1 t,~J~'1I m:AH HJo:mJCI!:R Af;R\':MBT.Y , "'. 

0"'''. TOOL - ""CM''' .... QUI ........ ,. 1--""." 
.... .". HO. O".""'YIO .. 0'1'l1li'''''0. oa.c","'T.Ote .. TOOL. 0" •• f .. MU"'II "oo"L'" • e .... CA" ... .. u ••• 

f--.-
PAR'!'!, RF.<l.lJTRl;:rl· ---. 

IiTIDf.~ATL ll"lo PTN6ij' 

.~?~ _"_1!!.19 PTNON KEY n- " lr"l9 I.OCKNlIT 

~ OT1I'ATN m~AR mmIJC.:H ASSEMIlT,Y FTX'I'IIf!1~ .2<) 
I\S;;'Y.1 POrlT'I'TON TN 
l~Tl<'l'HRI~, CLOflI,; CLAMP 

20 ()B'!'AHI m-:r-:7/30 PTNON, 
nF:'!'. 1711') K I~'Y & D~r-Ir" 

.15 

3') LOCKNTrr 

j[=- Po~m'TON KJ.:Y '1'0 MANIIAL :lrI 
~lT.OT ON SHAFT & 
AflllP.MIlT,g PTNON 

1,0- POST~'TON r.oCKNIJT ~TOR<!Iflo: 2'i hro P.lHl OF SIIAFT ----- WRENCH 
&: SECI nIl': WITH 

1-----
HAND TORQ,IJP. HHgNC]{ 

t----

,~o- 'I'RANflFi::n--i';j,:AH 
1--

1() 

1~:!l~~~ll_'ro j,lNf!: ___ ~~--= 
.~)J~HA'I' rorL ____________ . __ . 
---------. -_.----_. ---
--_._--. 

.-._. ,,----,._- .-- ._---
--- - .---- _.--_ .. -. ~ f---------... 
---- "------- -- -
J(.j-;-L ;----- -fil-jr;-;rc:yrAf. OPim ;>;>0 0.95 
Af. ... """I. 

I 
ptil()( EU E.NCi ... PLI. L.AVOUT AUJONAflO .. DES.roN .... 'L. MOLG. 

r,.I'ALMl':H 
(lOG". 

"'O~l~lJ:~'~ LAII. -- QUAL. CON'''. Pl t. IE .... ". P .. ODN. 
'St;w . Mfg. Dev81opm~nt 
- - . Eugrg. & Research 

~t\£IrT 012. of ;zy 

OI. ... "TM& .. T; ()~ 
InUlo ... TU 

hot' "t-651133-1B-G 
RGH. FIN. 9-17-Bo 

RtLI"'W: \'''&1 1 .. 1 
fACILITY AHO OURA8Lt TOOL con IPCCIAL TOOL ,00T 

• ••• a.t 
",'IAL- '.IT. e ... • TOIAL ... a.e , ... ,,, .. , L'''''O_ 'loyaL OI.'IGN .flltL. '.,,[.0' • I--

1---' 

DAILY SlAV,Cl RlEQ"D ... , .. VIM'Clot N'.' .I'Y; -,-
DAILY PLY. "LA.MN.Me; Rt::) .. ,,- luP.A'IDCI; 220 "OLUM' 

... c/ .. "'. "III,. 

:r 
w 
N 



SIH:,E"r 2. ~ 0 r: J.Cf 

FOHIl M:BO:H'ACI,; PROCESS ESTIMATE SHEET 01[ ...... ""' .. 1': ~ 
.ISUl 0 .. 1'1 S ...... , "0. 

S'PANIlAHDS m;CAP 

'OR "OO[lS IMATlA'A.L 
N'.I nll'l'lI m:AIl H1':IlII~I';fl MlgIo:HIH,Y 

WT./ ...... AGot. , .... 1/U, /go 
D-651133-18-G 

1-
AlLeAK I 'HIlI:' 1 

or,", 
~C>. 

OP-U,ATIO .. OII'IIIIIP'TlO .. 
TOOL - ."CHIMa _ IIQU'~.NT )MAC... ..., .". FACILITY AND Dua.8LI. TOOL CO" IPeCIAL TOOL COlT ...... M1 

OIIC'U"'UH. - TOOL 0" •• J. "utile" ..... "~",.LY .... u,.. ...,IA",_ ... ,f. Cot-
r. .. ---- .. ~-------.~- A TO' A.. e ••• c __ • ...!!."...!~ .. 1' l.."~"" 'o,aL DI'IG .. aWlLD '.;~'1't---

10 1.10 
2,) . ----------- 1 ~~O . -.:. '.' 

~') .66 
lin ----- 2.2. 
',() .60 
(,0' 1.4'5 T T T i,. J 1 l' .I-.-.J 
'/() .. • .7<; I I J I I Il 1 I I 
~. - ~T I 
:),) .J. 6'1 

101
)-_____-- ?'i 1 1 I I 'I I I I I I 

I 1 ,) , -----55... 
1:\) . --- :ro 

.1 'l{)~ - ~ I I I I I I I I I I 
I ~o /1" 
1'-;;)- ito 
I ;;;) - ...1 lJ.5. 
i '715- - .1lO.. 
~V)- . '\1) 

')0' .6" 
',i,~~ __ -. 0f II I . I I I I I I I 
'1,) • (") 
:;>(j- "" 

---===::.-_____ -----1illlLT()'[;iik=--_. --===--= _ ~ I n ~ I I I I I I I I I 't~~~~~~~~::= ;: 'is ;: : -. 
- ----... ' - .. - .- .--------- .. -- I--t--I 1I-----+---;--;----1f---I-----I---I---I--I 

'~-'I II 
n .... 1 Al' 

fH ..... """ 

'$W 

, ..., 
______ . .1... 'lfl.~1-1 --.........ji---+--+--1I---+-+--t--t--1 

ptIiIIICK fU ("GR. PLT.LAYOuT AUTO ... ""ON OlSIGN MATL. NDLG. 
&:~A. 

DAILY ,,"vICI .'QOD. "'" VIMleLI IM('.T ... U,,; 

H.f De 1 t !.",ous,"-, if_Gil, liA-.. -.----!QUACCo .. T ... ---1pLT.fN~:_-·i;;"oDN. IDA.LV "LT. "LANNI"'" I RE::'''' I.. I,U .... ·'::~:;:":;:K=:.:-,......:-----I 
g. V6 opmon. I I YOLUN' 

ElIgrg. & H"~WIiJ"(!h PC/ ... ". "" •. 

_A._ 

~ 
I 

W 
W 



SHe-lOT ;l'l /SF:l Y 

® D,~.a~£~ • 

.... ·n "B~651133-18-G 

PROCESS EmMA TE SHEET 1·'( )[.;1) /U':Hl): ~ 1 'I\l; I·: .... \.. ,,~ .. , 
l7 PART H ..... ( 

FIICfU'J'Y ,~. 'j'()()!.J NI; com' ~ill~Il-II\RY 
IUUE 0 .. ", 

f OR .... OO(I..~ lMATE.RIAL "T./ 
LBS,. 

ReiH. FIN. 9-22-80 
"lELIA&« -l'''u 1 WI 

or .... 
.. 0 

,,"11·111'1'11 ,;1·:111( IWllIl('I·:H M;:H·:~lIl1.Y 

0 .. ,11.110 .. Ol'(.I1,'-'IO.., 
100L _ tlU~CHI'" _ IQu.~'''' j..AC., ... , 111. f'''CILtTY AND DU""8LI TOOL co, I ..... C .... L TOOL COlT ..... at 

D&"CIIII~"Ott - JOOL oa •. T. ''' ..... 1111 _1l1li. "~A":"" ..... Ul.. ""1 A"'· •• ,T. COl • 
___ . ___ .___ _________ _--:-_________ .. Y01AL .A~~ ,~~~_ .. , ."1011 'JOIA&. DI'IG.. ."'LD t' ... ~~, I---

'1\',,'1.111,; L~~l~~ ____ . ~fi..mNG PIICIO<:R,\ 21,000 15000 1000 5000 25.000 . _~ 
_______ __ \HHI)H pBJ;>n~iJo:n • ---I 

___ ._~ .. ~_____ I'IW ."~'II" 'l'l\()f" 

M::\\·:MHLY ~'rX'rllH\·:" 

:t=f:N' :IW~l. "TII~Ol:; 
_____ ~PJ.:(:T ilL 'l'oor.ll~n 1--1 l---

--'--~'---' .-~ .:w.RV!~n~lL~IiTIf~~~~-*~r13~~~ROOOI I~ 000 15.000 ~ I 1 1 1 .~-:--=- .~= ~-==-=-. ------ -~:1ic~:"--"=-"~ = -"::c 1:000; :000 
5.000 

PO\-IT,'HI·:n C()NVI~YOR 

1111'11 1\:;,,~;~nlJ,Y 
'30 111.000 10.000 11..000 11.000 6.000 

~ ___ ~_ ... _. _______ --t_-flXTlr~- 112 I U I 
----------
----~-- B 

----.----------. 

. -------- f---· +--ill---+---IIII----r---t----+--t----;---t--'1---t 

--.----. 

----1----.-.- t=1= I II I I I I I I I I 
----- ---_. ---..j" ---.--

-f.-------·----I-+---I 11---1I--+--+---I----I--+--I--f---I 
-----.- I--f-- I 1I1---f--+---+---I----+--+-~I---I--I --- --- ----------
______ .-· _____ ... · __ ._· __ .. _____ u· __ -+ __ -4 __ -4-_--I-___ -f-_-I----iI---f_--t 

t--I- III 1 

• vI Al' 50.000 lih.OOO 
Hf ....... ,."" 

$W 

1'·!.IlIIJ) ::I"1ICI, ~ ,000 cal. 1"1'. 

I 
1 

Mfg. Duv61opmont 
],;ngrg, & Ftesettl'ch 

Pft:Q( (U ("G". 

INOI." 'Hl. e: "GA. 

PLT.LAyOuT 

LAIt. 

AUTONATIOM D~SIG" MATL. MOL Go. 
I:Iit8A. 

O .... l., s''',net "I:Q"O • ., ... YIH,CLI .... _,. AllY: 

IQUALe cOH~i,:lii4~A:----t,.;.ODN. le~'L" :LT. PLAHNING l"EaMT'. l.uP.AIIDal: 
OIlANI,:SIAN L"'" "'c,"". H"'. 

-,-

:r 
lIJ 
.po 



1/ Z;. ,.'/ ".-
. /; -' , 

.- II ~--,' 

B£/).(~/I~:'.~ -·,cc' ,:,~::.~1 ~-,{~,:/r 
.!. .... - ,'.' ::/ ...... '(;.::. 

t.. 8C:C,-/P/"'.''-;~ 
I /D II go ~ 

~JI --'J 

----:..: ,~ ...... -

1/6a;~ 

- -

A-35 

/~ //:::r~-
",,:''''0 --' 

/., -i.. I 
! 

0L! /~_, 
I !--, 

.. -
/" r' .. 

1, 

'iJ 

- -,cr 
) - . 

2. 

.......... , 



"~A";::' '''' ~ f .. 0 PROCESS ESTIMATE SHEET @ 
!fELl :]'I'P,1; PAIIT .. AME DU· .... ""' .. ,: l'I.ANI~J'AHY J)HIVI~ ASSg~ruLY JiSSU£ OUU ~P.'" .. 0. ============. 

• OR .. 00'5 ' / 4 23 Bo 6 • 

[··UllI) P,I·:HO:;PP,CI, 

0".,,", .. ", 

0,000 Yi':AH tll,:'[' MATERIAL- - - _____ J)- 51!3-1B-ll .,./ 
LIJI, 

RG .. , 1'1 ... fllLIA" ., 1'''~T 1 7 

0,.., •• '10 .. 011""''''''0 .. TOOL _ .. "CH .... _ IQu.~IN. )..41: .. , ... , IlL FACILITY AND OUAA8LI. TOOl. C05l 'HC'&L TOOL COl' L •• '.
N 

DIIoC'U"'"o .. - rOOL 0" a.T. NY"'.' -In. "~:,.LY M'NUT.. -r •• 'TAL- I I • "S'.r~ot' 
~ 'O'AL .... ,.e '",IG''' I LAT_O.. 1'0' A" 0.' ... " •• "'LD',a'Wc..." 

- -,----<------- ---:t''l-IIN m'RAND ST.AT -coiM:yctf -- '--- T I I I 
,----------- , .. 

t - -- -
10 "'IWI·1 BAr:V. P.II. & POS. Tm; '1'HOUJ.:Y ,~:ljAT. HOTql~ .25 

(rj-

.)l) 

=-FAiTt~-TIl2jrciN)'Q._9Q!~'YOR SPJ.:CT AL HOTST HOOK -

',;IIU,il': HIIT.I. r.novl~ FOR 
C;CiMPATTBLf: /wrcl! OF nOTH 
PR'I W.IW .1.: ~:J,:r;ONf)ARY nTNI; 
r:EIIH:]. /.IARK A!] /.IA'1'CIIl';n 
~~I,~r:·) 

P.lI .. 'ic po~C7l~~ r:A:\Kf~I' TO 

!]Pr-:C:TAT. GAIJr:TNr. 
nEVTC~; 

TNf). LAB 

.20 

sa. 000 
~ 

BA~r-: - AD~N IT TO ~m Bm~ I ~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~ 
IInU::l 

li) _I':.!,I. ,~. po:;. I'HTl-1I1RY RINi m:AR I 'l'ROLU;Y & BAT.. HomT .110 II 
r27l()T(1'O Bllm: - liT. I (ON 1I0LI':!'! 

"j'-E""C~"'~1")"I~T" !1,71 c-:--. --r u 1," I I I I I I I I I 4 t<lHl HMHII':H;; '1'H£lT1 hAm·: FLANGE: 
--f1!I'el PHHlAiiVRmnw.i\R--=-_ 

.~.---

--1--
...2. ?<; Jt) Ji!'!t.!:~, '!.'_I'.!.!r!'_ ~~!.!l':>. :a·:Ql!!l!L ___ _ 

• (.0, "L' 
R(-""ft-.1 

$W 

T'..i.J!t:'1!.11W:;)~).llil!.!l:;. U!]l!l!l..- __ 

11I1I1,'(I!<M I'CI!'WrIONl Nr: OF' Rmr: _ __ _ __ _ _ _ _ ~:!l~!i.::gllC'~ !,J\'t'l'I':fll'f .T9_
A
:
1
:
1
l1fH'; - "I E I II I I I I 

i;i']\li'i'()BA_ij~:-=--=- -==--==-~=-_ __ --l----~I-----+----I_---I---+----+--i_-_tf_-_+--i 
_.- -- .. --------- -------- -; 

1:t::!t;011.~], H1iUI·:L __ , _____ _ ~r-. 

-- , ____ ,L-- J_ ~.'Z5 II 1.5"0,000 I 

1 Pfl()( (U !ENG". PlT. LAVOuT 

I 
Mfg. n.,velol'ml)nt IIN~~"'" ~ .... ~. t.A.-.-----
Jo:ltgq;. & [(ese,H'ch ". a.wl:> 

AUTOMATION OIESI(.N ...... Tl. NOLG. 
~NG". 

QUAL. coNT .... -I;.:LT.·€ .. 4 .. ·~--·1p"oo ... 
()IIAN~::nAN 

DAIL V SI"VICE 

DAILY "LT. ~LA"H'NG 
VOlUM' 

"l'Q·O. "'N VC.UCLI IWI.' AllY: 

"1E~Ts.. l'UP""IDel ~ 

~C/H". H ..... 

-11.-
10 

:r 
w 

'" 



® 
Pl .... ' PROCESS ESTIMATE SHEET DU'UTOI' ... :===========. 
I'ROC."." R ( "0. P"RT .... "'[ IUU[ 0""1 .... '" .. 0. -

III~LI(JS['lI'r PLANJ':I'ARY DHJVI,~ ADS~~MBLY 11-24-80 D-651133-18-B 

FORD A!.:BmWACI~ 

, OR ... OO[LS 

')0. ,)()O In:AH- NI'~T' 
..... T[RI .. L IIT.I 

LBi. 
RliK. FIN. "[LI .. K 'HeI[T 2 ., . 7 

orl". 
HO· 

O~I.AT'O" 01" ..... 110 .. 
TOOL _ M.CK"_I _ IQU'~I:'" \.0\(".... "IT In. FACILITY AND OUA"IILI TOOL C05T ' .... C.AL TOOL COlT ..... lot 

, OIICfI''''1IOt11 - TOOL Olll a.f. Itu"',, __ In. "~A":" ..... ut.. ,."I.L_ tII'_T. co. ... 
TOTAL ."Ite ,"I:.Ci .. , LAT.O.. 1'O,AL oa,.,... ."'LO , ... c;..." 

~.?=t--i;.r:i7r~OTLTUITTN(r-::G~~Rr APPLTCATOR .20 2,500 2 OO~ --- '500 q 000 . . ~I 

~?O FIlOl·l HII(;K P .1I. TROLLEY ,Ii" ,'ALANel,:!) .''i 
FLAm:'!' m:AR & PRAMI,: t I I I I==l 
~;t 111 1I::;;a·:~·1llLY ,'\, PO~. TO IlM1F. _ . . 

10 _CI.:NI:~iI':'I'!iF',J..llPLAlfl,~r _QP~;CTAr. I!AN!) 'rooL 25 I r 1- I ~IOOO 
. r1EAR:fl-ll'I'lf SPECT AI, WIITCIf mcT.! ml~s II 
-lTiiN"il'F66L AS 'I'm; sim FlINCTIONIII. DUPLlCATI': 

--. ·--LAmnmm;Y-fSI.OWE@D TO _ OF 'I'm: SlJH r.F.IIR 
---- -lIT.TmnIT:r~rJIF: r.fo:AR TI~F:TH 

.. ---j--miif<r,: : 

.~~~ ~~,,~mT~~: i.:~~S 1 I I I ~ I I I I I I I I 8 ~~~1~ 1:~~ ~; . 
. )0 10 ~. BI,;MOV I·: Jtri I :11·: IIOOKS ._----

cj"i1,:i.~K--lial'-Ii·1'J oinil'l'I-( 1IIIIIrj-·- ----------------~-;0···· 1<; 500 

"ror,,; C.R\>h~Jnj,"ii"jm----~-1------ EE 
'.0 -1"·-r.Ii~~:-~~~.I~J;~r;I.:-R()'rl\'l'lQll ... ---=-~~L--===-~ -1 .2'i II I SOD 

-. -·-"ID't'l~IIN1;;,[·· FRl\~nn·1TTln("j"ffi)Tw.lIAR __ -_ .. - ._._-_ ..... --, .- ------>----_. 
- PI·~iS()NIIL -RI':Lrl':F-- ----------- 1() 

f (.0, AL t. 

----.. _1 __ L l--;1lO1J2;'5Ob ----~--- , ~-

A[",A.""'l 

'-_____ .-J _______ ..IPf'1O< (51 (MG.". ~L-T. LAYOUT~ ... UTO .... TIO.. lo£s."" 

~ . Mfg. U.,v61opmtlnl iNDu ....... N .... :- LAii-.--- -QUAL.CON,,,·ilT:fHG.-.---··· 

ElIgl'g. & Reseul'Ch 

MATl. MOLG. 
EM4A. 

1""00". 

CAlLY IlAv,C~ 

DAILY "'L"~ ... LA ..... I .. G 
vOLIJME 

7.000 

.... Q·O. "flfll VI'HICLI INE.' A.IIV: 

.n:'T$.. IIU"'_IIDEI: 

,..e/"". HAt._ 

--,,--
20 

~ 
W 
-...J 



o 
Pl"'t..' 

F'OIW AI':BUSPACE PROCESS ESTIMATE SHEET 
PAAT N .... t 

A::lm~M. Bt.;ARlNU BALLS & SE:CONDARY RING GEAR 
PRCG-"." OR teA NO. 

'$Sut ~~I~~BO 
DC .... "nol ... :-============. 
1'''.'.1'0. - • IfELIOr;'['AT D-b51133-1B-B 

rOR "OO(U "'ATEA'''L WT.I 
1..111, 

RGN. 1"10. AlLr .. ..: ' .. 1:1 ... 
'i0. O()()/YI':AB-NI,~r 'I 7 

orlA. 
"C>. 

lOOL _ IIACH'N'" IlQu ..... INy J...A.C... N.t .'T. FACILITY ANO DURABLa TOOL COST ,.-eCtAL TOOL Co.1' 1.:.-..... 
OPI"AIION Oll" .. ,PT.O.. oele",,-,,OM _ TOOL OA •• T. MUMIIIIII _.ft HOURL" ..... ut.. _+' ' .... 'AL.. I I • '.'''OrE-Qt' 

. C." TO'AL .AI.e ' .... G .. T I LaftON lO'''L oallet_ ..... "'.D I,.. , 
!::()~\, B1'f\I!I,:1l 'I'AllR ON TO npIIC~~H 'film 'I .10 --- I 1 000.1 I I -I 
'['OP nlf\ll~lIcr,: OJ" PHWARY _ 

lQ._ 

IUtlli nl,:AH 

:'0 _~~:~~CIDRr.8"~~)~~./\~~'m :~fi'r _J~~K l\J)l\Pl'OR l I ~ ~ijl-II.-QOO ! -~,O()O-~-l:OQ(l: Vi-~ I I I §j 
HornT - 7'HIINnF"H Ar,,.,I1"-.l ~P-"o~s........:o",r.!.!frc:.():..--+,___________ _ ~ _ _ _ _ _ _ _ _ _ _ 
nPAf!I':ll 'I'AIl ON l'HTM!illL.Bl-"N,-,n-,(",:~",::A-,,-H'---+ _____________ t--t __ + ____ lI-____ +_--+---+---I------+---f--~I--_I_--__I 

" m:r,lo'{t;..!lQlilll.!!OOK II\lAPl'OlL. __ 

'lQ-ili' - I'O:',I'I'lON IIALL ))\O:T.1YI~[jY '1'(/[11': ;W!1J-AlITOMNrrc ~ ,'i0 D 11 ,000 I ~.OOO I ?,ocxi 10,oor1150 ,OOO I I I I I 
. ____ 'I'll r.ALL m:UVI,:HY POH'I' OF' )lAL!. fl':I':nl';H D 

pnn·1ARY III Nt> lH,:AH. m-:T.I~f!'r SYflT~~M II I II I ~ 

~~ . P.IIU, ~n :--:1,: lJl :WI,:rp':1l IICCORI1fN1L- I H I I I I I I I I I 
'1'0 nllllql,:n fll ?,E ()1''--MiITQllF:1l I II I I I I I I I I I 
IllIl., m:IIH[] ",. ••••• 

'~l IIT7'IIf!!LSPI~(~TAT. PO~][~HI;:J) Rm'lI'rTNG 
TlF:VWI': '1'0 fiEf!ONJ)IIRY H1 Nfl (]EAH 

!>PI':C 'I' AT. HO'!' A'rJ 11(1 TOOT, 1.1 I \0 II 
OF l\PPHOK, 2 O..lLl.J.lLtiLJ!l..M -+_ ---f---I----J-I------I-----+--+--I----+--+--I---f-~ 

,0 
'""IVAT<' nil RmmU~"' 13 I 50 I I I I I I I I g ~J) nAl± .. ~I:!!L,~: MON1'Wfl 

_ OI'I':HA'rlOl'!.l!!1IlTW' .. f'l..LLllI!L . __ _ 

60 J.lul!';!'Ju!'Li.ii;l!wl';rlliwuJillJiiicL- -_~________ .. I I ~"II I I I I I I I I I 
, .. nl,:vICt;."Llli'£l!lj:;Il.~~ __ , __ ,_., _____ . ______ _ 

.(t)j·_-i,'-,'iI:_'~O"-I<-!~,}l"il,IQ.l2'- flIo~I'IIU!.lli(:;- __ :}Jf:lUIi:GP1rWU::_----" 1.1" ~ I I I I I I I I I - . .!l(lr~I' r ~'n & .. 0~"~!;:M..:.....:!'~_!:,OR'r ':!:..~ __ mJ~B - 'I'OR(lll)~ CON'I'HOT. ~) 
. _ _ ;!..!'r:C '!"!::J.!::~'!0!~\1!I!i.. . _______ , . ______ .________ _-1-_' ' 

-j"'11<:W;(1\1flt, Hl>:r;Tl':tr-----·---·-.. ' 1.05 
---- -- .------. lR.OOO i~/JOCI.) 

JLJ Al.' 

At •• " .. ..: , 

"'C/"". H"'. 

"('C)·D. ",l1li Y~M'CLI IN'.' "Uy; -11.-DESleN { ..... 'L. NOLG-. 
IItiA. 

'Pi~:--- ';'''00... IOAILY .. L .... ~L ....... NG Iftl.:)""_ I lu"I.IIDCl: 
YOLUN" 

DAILY I(AVICr. 1 
I I . 'HOU'~;r.- -Ktg. Devalopmtsnt " H'loJl" !L"M. !QUAL. CON'''. 

l!:lIgrg. & ileseal'ch ".", ,> 

PfIII()( EU ENG"_ IPLT. LAYOuT AUTO ... ATION 

30 

~ 

~ 
I 

W 
00 



t"OIl!) AF:HOSPACI,: 

PROCHS ESTIMATE SHEET O~~""TM("T::-============. 
P .. RT N .... [ InUlOAT'I PA'n "9 -

@ 

'OR "OO(U .... TERIAL 
'jO, noo/y l';AH-NI,~I' 

\-,LANI'~]'AHY DRIVE ASSl!:MHLY D-b51133-1B-B 
_T./ 
_M. 

RGH. I'IN. 4-211-Bo "lL(AK TINCH 4 ", 7 

or,-, 
HC>. 

OP'''.'IO .. 0(1(.11 .... '.0 .. TOO\. _ .... C .. 'MI _ .. QUi ........ " iMlo(:." ".'., liT. FACILITY ""0 OuA •• LI. TOOL COST Ifli'CC,AL TOOL COlT L ........ 
O.t.C"I~'IO .. - TOOL 0" aeT. NU ... IIIII ."ft. HOU"r

L 
Mu.u'l. .."........ 1.1 ,I. '.IT. 1 co..' 

C;'" 'lOYaL ..... C " •• IC;"'" L&'"O" TOYAL OCi"'~ ."n.O ... 'I---~"Q~1='API'LY LlOlJlTC!AN'1' 'rO!!pPI~n-Olrrr'~H I AI'PLTCNrOIl .50 ;,...--- 'l OOQ 
lmm OF ~mC!ONPARY Irr~lr. r.8AR I ._ _ , -l--- , I_~ 
H( 28) 'ro I,:i\:;/, 1'118 Aflfll'~11lr.Y 
01> Ii( Illl ~1I';Ar. 

. I 1.00 I I---_=_l.·-r. TT
• &: PO;;. s~!ll .--+---f----::-

_JQt APPLY OIL_TO ~mAT. &: -----~I---t--I---'-.2"'--5L...J1-I----ll----t---+--+----J---If---f--+--t 
m:/\HTWi_SlJRPACI,; ell" FnAMI~ I-- a I 

JLQ. 

,,!)() 

V At~11T [11 CLEAN llllilll~: t-1lJ!:AlLY. ill 11'Y VAGlIl.UL.. --i 75 I I : ] .500 
01' /ls:mMI',T.Y CLJ.;ANEll 

f) II I'. l'illL....ill..1lLI.G.l:lMEl I 1,0 II 
PIN;; T\l ;:r,;r:()NllAB'LlUNGJH,:J\R ~ 

-('0 r-p .11. ,~: IW;. r;A;;Kr,~r I)( 11,) ~o II 
P,~~', ,';; lW;, )CO~V.B"1!..21t} ON'l'O +_lIOWT II I -I 
/I""I'.MnT,Y ,tv. I TN" .l----.-------I--+--+---~ .. ~---+--_+--_+_-+_--~_I_-f_____l- -I 

_70. .. 

_tri?-:-l B f;t.10Y.t!.JlJ.T liNMI,;m'--E fNS AJ'!!l...!lM'l!L 
_..li'l'AH'l' (ILl. nOT,'l'~l (116) ._._._ 

100 

').Q L;.o!~'~~"""",,"IIQI'''' -~~-=J~r~Bi=- -R=L 'j 1= I 
1Q~H .J.IT!'l.ITL&":!'llliill1B .PI:ffi PlmT5i :J_..J1ANI1 TOOl _-+--.li... 

'- ----- -- .... - .... ------ ~-·---------··-----t- ;=-. j.3~1 500 I 
_.l~~~!)NA!, Ht::!iU:_l' _______ ._. __ _ 

,(.,. Al' 

A( "'4AAiKS, 

C . ! IPfI'" on ON,,". PLY. LAYOUT 

.Sl;...- . Mfg. IJ"velopmont·Mou 
........ ,,~. LAM. 

-. . I!:ngrg. & Research 

AUTO ... AT'ON O[SI(;H 

QUAL':CONT". --i~i""-G--'--:----

I..'i" 

WATl. MOLG. 
,~". 

,."OOH. 

DAILY ,('WIC( 

DAILY "LT. "LANNING 
VOLUMI 

5.000 

IIfO·o. ".It yIN'CLI HEIT "II"'; 

"(.;t .. , s,. 'U".",IOC' ~ 

p'e!",,_ ... ,. 

_,110. 
110 

~ 
W 

'" 



@ 
PlAt.I I"(IIH> AI':HOSPACI,: 

"~-Oc;.-r..M-OR t-l-.r-N-O. 
m;J,l O~\'I'A'f 

PROCESS E-sTIMA TE SHEET 
PI.ATNAMf 

l'LAf'f,,'I'AllY J)(nv~: AS8~MBT,Y 
InUl PAUl 

OIP&a""a: .. ,:.:=============. 
"""'''0. - , 

D-651133-18-B 

fDA "OO[L~O,o<)O Yl!:AH NI,;T NAT£RII.L .T./ 
lIIL 

RGH. FIN. 11-24-80 IIlLI&st: 'te'T -5 ~ 

lOOL _ .. ACH'NI _ IQu ....... INT J..AC .. , ... , .,'_ F .. eILITV AHO DU"A8LI. TOOL COST $PCCIAL TOOL 'OIT ..... ,. 
OIIC"'~',OM - TOOL 0" _.T_ Mu",., "1ft. "OU

e 
..... LY M' .. ul.. '''I,AL- ,.,1'. Co." 

oPt -. 
O".IIIaT'O ... 0.1""",,0. 

MO. 

A TOt AL eAI'r. , .... " .. ,. AI,OM 1'01 A,- DC'"'' .WlLD t'.,!~j t' 

l~-FTT.T~ .. Tm: nto:f\R lJ~!";~l'l'Il I RESF:RVOTR ~/lTil 1 1.00"3 500 ~ooo -.- 500 2 000 . ~-I 
A ~tJ,:'I'I.;nt·:O f\1~OllT'rr OP_ I Mfo:TlmTNG PIIMP _ _ --I 
!11':AR WIl. 

~:~E-~-~S'.DOInH'F.." WORM ~~tANlIAT. =J=j I .40 I I I I I I I EJ RlmllCl':B S/A ANO ENnArm _ _ _ _ _ ~.. _ _ _ 

~:~: -~IIf" (,P-AR ji) ~j71~'Tl[ 1-' ---If----I----4---+---+----I-----1--.... ---I---If---I 
j'T.AJ'{I·:T nl':Ami 

_JQ L Ar.II'ill) rOT"fUOT.R~~ . 1 MANIlA!. I I I ,30 I 
.. m'AH'!' (I,) ~~5 #'311 JlOr:f & WASIIEB 

lin HliN DOWf'f (II) BOLT::> TO 1-SPTI'IDLI;: AIR TOOL 1==T-=l~-·3OT 1= I 
T(Ifl(illl~ & nAT,ANC~:R 

50 Oll'rAIN CHi·fIlAL 1I00/SINn PN~aIMATTC m'. 2 35 II 
posn'TON TO EM:),: COVlm, ANr:T,g NlITRlJNlII~R 

T.(l()RI':ASflI~MBT.I~ (12) DET. -I- II I 
J #5<; LOC((WASIlIm {12} DET 1161 

-- - TsOi7rs, I 12} Df,!,],. lJ61HPAC~~RS 
--.-. RI·:ciiimwi'fi'lPOW\.:R'rOOI-, -- q • 

~@j~mITA~---. __ .---f._-- I I IrNn TARII 5.000 

C/(~ ~j~M0~1.:R~~~_1~_I~ _____ ~~~=t- ·-----~--~lnlmill)-LTruAf~jlll~----~--.--~---+----t-----_1--~~~~_ir__i 
.-.--.------____ . ____ t-. _____ _ 

--.. --- ---- _ ..... _ .. - .-.~-~-=~:=~- -~·~-:~====--E=~ 1=t -l 1t==1 I I I I I I I I 
-----. ---' --- - I I I --ilf------+----+--~--I---4--+-t---+---'-I 

.---~ .... --.. -.. -.-. --- - .. __ .---'- ....l-..L.-_L~ 3,500 I 7.000 I 
'v,AL .. 

"£ "'4"t(~ 

-TPf'CX E" ENG .. , -,PL-T.LAYOUT 

Hf De 1 
f ... o ........ E""A. +.: .. ..----~I-,--......, __ --hpi.'i:_i;; ... ;.-:-·-

g. 'va opmant 
Engrg. & Research 

.~ 

"ATL. NDLiCt. 
ENG II. 

·PIIIOON. 

DAILY "AvICI 

DAIL Y PL". PL AMN"t'" 
VOL" .. I 

Rt-O·D. ~I" VIH'CLI INIK" 411Y: 

"1=-11.. •• U ..... IIH. ~ 

PC/HIt. ..,.,. 

-,,--
50 

:r 
.p-
O 



v )'\'IW AI':Hl':;)'A('I': PROCEcS ESTIMATE SHEET 
"-l A.~' ~ o~p .. a ... € .. ,;============:.. 
-..tH .. c.. ........ 1I,I R C. .. 0 P"'''T NAME: I'SUE OATIl "' .... 1 NO. -

111,:1.1,):;'1'1\1' [O'ACTL1'I'Y & 1'OOr. CO~l'r [lIJMMAHY I D-651133-1B-B 
~R "OO~I..S "AT"RIAL ItT./ RGH, 'IN, 1 17/80 t~). I h I( 1 Y 1':AH NI~:'I' \,1)1. 

0 .. " ", 

"" 
0,,"'''.110 .. otl""P'T.O .. 

'-'r;';;',I'-(fr:-:Clil D~f ----
-------

TOOL - MACMIN. - .Qu........... ....w: .. ,J .. !· .. 'L..,. 
OI:J.C"''''eON - tOOL 0" a.t ... Utile • ., ...... I c .... 

HArID & POW~:H ']'oors-- ,".or 

1'WTN flLA,], POW@F.D 

.,' . 
""rtuf •• 

""CILITY AHD DU""8LI TOOL con 
I.ItA&.. .. 

TO'AL. 

-;'1-'~"' L."O" 
10000 5 000 

1,2.000 .3.6 .000 L ()()() ').1)00 

"lLI"K 'ICIT 6 ., 7 

lOlAL 01''''. 
15.()f)() 

I--

CONVI':Y OH ],1) Ff'~fo:,], 

.-.----------- ===~I~T.O~N(t} ======t=+-1~--tI~==I==t=t~t=~~l==1=11~=r1 = 
--.-------- 1 ,],OOL HAKf, IH']'f( ATH I. lO,OOO 5,0001 I 5,OOI) I ]0 om 

.----------f-LlNf.:S, RWalJ,A']'oRD, 
GDRTF:BS, WIJRlCA,],ORf, 

&, BALANCrm::; ___ + (50 1;'l'.) ~~-=t==t= 
]h ASggr,mLY Fl X'I'HR)':::; 

']'0 BF:-AT'1'A~llml ---------------• ON AS[lF.MRT,Y CONVI,:YOR 
----·-oNIiFOO']' C~~N'I'gRS 

----sE:cONlJAHY J.llllI'rINr. 

6_ooo 2_000 1. ()~_ ()I)() 30~OOO 

2.()I)() ] .000 , (l{)() 

-----. II 
I I II t 

.-=--=--=-~- .----t--- 1=1 1 II I I I I I I I I I 
.-----.--
-'--' -- --_. __ ._-
--- _._."--------_. 

• '-'1 "l.1 

Rf ...... ,"(f. 

1,'1.O<lH ~;),A(;I,: "- 2, ~)O\) :;(/. 1''T. 

Pf'OC: fti 

~ 

-----------~--

II 

----t I I ==t-=;~ 1·1 I 55.000 I I I I I 
'f(Jl'AL: FAC - 'JI, 0(0) 

,],OOI.- 276;000) 3
rrO,OOO 

PLT.LAYOuT AUTOMAT.OW MATL. MDLe;.. 
IMQA .. 

I-IIODII. 

DAILY U;R.VICI: 

DAILV PLY. ~lA"H'H" 
vOLU"" 

"('0"0 ...... VfMICLI HE.' AllY: -,-AI,L 

"1:.;),,15.. SU ...... I:DIU: 

~C,"... H_'. 

:r 
.j:-, 
I-' 



I'\,IW I\I-:W':;I'I\C:I': 
(~ 

Pl """"' 
f( P .. RT ...... , 

PROCESS ESTIMATE SHEET 
"SUE O .. TES 

O, .... ;ono' .. T;============. 
P .... T NO. 

I'LI\NI,'1'AHY Dill VI~ ASS~~I·IIlLY D-651H3-18-B 
, OH ",OO(Li .... TERI .. L 'IIT./ 

LB$. 
RGH. ,. .... RELE"" ''''T -7 _..::~{U!~.III;IVI·. ASSI·}III1.Y OIR. LAB. n'l'D:;. HICCAP 7 

ort N 

.. 0 

I;)' . 

,)1) 

~ \ J 
!I,j . ,\) 

O~"".T ION Ol 1':."'''' ION TOOL - MAC"INI. - "QUI~'N' J..\C ... JH=.TL'I 
Oll-C IIIIP-T 10" - 'OOL 0" •• T. NU ... I,aln. I CAP 

.. ,. 
..... uT •• 

h.7'" 
1 Ilt1 

"n ... 
I,.,) ... 

TO'''", .... n; ' ••• GM' 

----.--.------- 1 I 1'135 I 
----- .-- 1 t 1--1 

___ -----=~-----=t---.. -------. I 

10.10 

--+-

--------. -+ +-J 111-1 ---+---+---+---I----+--l--I---I----I 
----_._--- -+--_._-- . 1 If----t--t-----t---t---+--t---il---i" 

~:i,:;I~iAf:~~j::L11.:i,' =-===-:-.=-:::-== 1. ,0 

.---.-----.-.. ----- --.------------.~ t-----IIII-\ ---/----f--+---I----+---I--f----I--I 
.- --.---------------~ ---------

_:==--=-=---======r-.--- ·--=t=1 I II I I I I I I I I I 
. ---- .-----.--.-------+------ ~--i__ II--

--- ___ ----L L-.L \I I I 
1 vi AL I 20. 110 
At .4"A"~ 

"'C/"A. H"'. 
ALL. 

pfIloc.-EUENG~' PLT.lAY'OOf--j:UTOMAT10N IDIESIGN f.E~~:MDLG. 

Hi' De 1 t u.oUIM. Utc;a. LA.-:---- QU~A.---l .. l ... ~· P;'oo... DA'LY "LT. "LA"N'''''' R[:)MU. .u~IRUDU. 
~. g .'VO opman I VOL ..... 

- . I!:llgrg. & Research 

OAIL'" IE"vICE "I'Q·D. It! .. VINieL.1 • 11".' AllY; -11.-

:r 
.p-
N 



, I I. \ I d 1\\ r:', 

I" flllll 1/\ I,' \( (. I ill\ 
/\1\\\) \ \.~ I\\VII 
/\.'.1 I II I', II 

fl 
1\ 

flJ 

A~) (1\1IH.l . 
PI 111M I M"( 
(,E Ilk',; - ::.IIH T~ 
A I,ln 't.t: I •• 'II~ (, ~ 
TO FRAt'll: 

fIE l I V £ k I [) '. 

YUH /ON c 
Il2.IMI'" " 
1\ J~r I'I!'.\ '( 

I '~ri\ 111'1\) (.. 
I -_._. - -"----

I t1lll/l II' .. ·.1 1'11.01 .. 
\ \ .... ,/, \'1, IIH:,: 

(W/II. 10 'TI\I-'l/ -10 

F/LL IAIITIl LlIE..OIL 
1"1 h( 1 (HI/VI 11'1'\ klill 
I,/.IIl.II>I(, 1 .. .,>1.1\, 

1,1111/( I' T I) 

/ '/,11; 11"11. "/'1' "'/IIIiJIJ 

t1\J ~ 'r IH L \,.)IWII1 "EDW [C 
I II\)S'fI\LL bOLTS; 
,Hlklvlll 'DnIJIII (:'Ol.l,,) 
: PO:;'I,ION f'~ k;Ol.T 1)[lI>JtJ 

GI b'l:)M. 1I ilLIH I, 

1\111\1\1 J . r II (jEAI~ R'[DUC[R A~S LIVl B L '( 
'o/lf!./I '> \"( - 'i i / q 3£, Sl/I;:·A 5. SEM~LY • 651/33' /86" " 

[I OHl.IU\ '::'.1 0 r IlWN.llID-130 DPN.7D-t=£) 0 
A:. ~.I: /11"'11. A~~E ~1BL£ A"~H1BlE r I ~, B""O n !:;\:i>~~,-- 0 \NO .. ' '"An 0 .J L.£ I: V(- I-IDUSJ II 6 AI.J["lBEARtNl.l 
~'1AGNE 1 ., 

1l00.Dt L> - ['I COUPU1I(o 0 0 
~I RW. (OUM 'Eli' _ 

'" \ \ / 
~}I ; ~,II! ~y It) ", \ \ I 
\'11\ lID IJ c. ::,. Ofhl.IW b d 
Af.IMtJllI C8l L n 0 
A'~ ') Ci"l~.1 Y OPU.220 OH'.ISO orn.'ll) DPN.I.D 

_2.J~I!Q!~_2. 
Oftl. In '1'\\\'\1 ',0 
I'Dll'fI 0'" St>AC I'J~ 1 AB5. 
1M S Till I Sf (~I{) IIk"( 

I·'IU{; 6C/\R 

1
~'lJr'III/lN BAIl. fE.EDER 

LF v,r t 
In III( \I I,LlW IlI.'I\I£ k 
:SrlWT f.:DrAII{)~1 t BAlL F£EDU? 
'FLU) 11\1' L,5 BALI' { /.,S ~PA(fk''' 
11I'i f N{,II/.'· Y,"U"JY\ 
A ~ \tOMtit lc "n" RII~" tl BOLT 

I ""TAT/VAl , 

! OPN. 1 S T1IRU SO 
16AII6E BALL GROOVE 
I IIII:HI\LL GI\~\(f..T 

II'OSIlIOM 'WJG. GE~e. 
, 11\l~E.l'T 'i TART 't 
; TI£'HTE'N 16 BO :11 

OPN.IO 

AliEMRLE 

WDRM lH 
TO 1100':)1 

(L£}\D sa 

L tl ..... _,_~~~,~~~~_ .. C1~',~=_~=-_-·~=:~=r~~~~==',_ rl __ -:=~,.]fT=. _--=--, , .. _l2J 

~: ~), 

~ . 
1'" 

t~ 
f'l 
""; :,. 
J~ 

~* f'" f:'~ 

~l 
1;:'" 

~J j 

<I) 

~,II·. 1 Il'll '::.1 I'll tON S 11\11 UN 
,", 

':; TAl 101-1 '::>1/\ lWN 
'I 

. [Q QJ ' t'~ 
STI\110N----STIIT\t)N STATIOI\\ J 

I ... ·• 

'li'.ll (,',\) 
'/ 

t'lIl~("IIONIIL 

I L' Y" 
(,). ( . 

.. 
'" DPEN 

£!!!.!.!~!!. ..± 
OPN· 10 nwu Ion 
('lUlU J.1V1I~1f'j{; JIIIIU'.IOR 
1 .. UlikIC /I/t- 1< loU r, ':,1. M( 
,ruSII~1 1l11l·.MMI:Ur t'1It~ 

n,~, \ '1 I/) J J {, f\ " ,~ f'1 
t'OSI'III"\ 1'I>IIfk 
k'1.,I'\flVI. l'II'l~ 

I/J'J 11'.11 1 1I1.1IIUi 61ll'lS 
1~'.-II\lt 1", I/{, 

~ L \ ~ 
LOAD ~:~ 

POJ/TIOAl BA5£ f:~ 
,,'ilATIi'AI Z OM CIJAIVEYOR b 

,
. nIL. kINe. GEAR ~~;?, 
IN':. TAl. 1_ PLANIT .11 > 
6.01 R A5{011H. '1';~ ~1-

~i ·w 

I AI. I MUT H DRIVE ASSEMEL,( I~ 
.~ii: rLIIIII£rA~Y GlOAt: II!>H::MIlL'I' 

(, (,I\~ RCUUC.£R A'~St:'ll\jjU" 
/-IR£,4 - S;30C> S;j.rT. !t:~ 

J OHA..vE.~NIA/ 9,2Z-CJO 



2.. 
"" .. A'.' 
~~-"MOR-ftJ( NO P .. RT ...... IE 

PROCESS ESTIMATE SHEET 
• .sUE O .. T(, 

P' ...... N' .. ';==============. p.,,,, .,0. 

IlELIOS'I'NI' HOUSING - Wll<M lil,:AR 

,o~\~m~HI 111(1 VE A~SHt1lLY III"T~RI"L 
NOD. IkON CAS'rING 

0".". 
KO 

OP,,,AYIO" DIIL".ry.o .. TOOL - "ACH'''. _ &QU.,.,.. ... , .". 
Dale •• t-lIOM - TOOL O. e.T. N~" " ... ut., 

f-- ._-

WlT./ 
LBS. 

9-9-80 C-190234 
RGN. 'IN. RELC"H 

" .. eIL.TY .... 0 OUR .... L( TOOL con 

TOtAL eAlle "'I,AL" 
, ••• G .. , LA'IO" yO, ..... 

1J5'1"liiTc'f:rVI~:--CAT;TITiGS--' -.-.- -- ~-----l---""'----

... n 1 ... 4 

.10 li:!:iIl~-:iI-~ _cm. 'ri'-W'l i.241 liTO. TlIRId~T I.ATm: 13 I 3.15 1141.000 1130.0001 3.00obo.ooo I 30.000 &-----: 
L~:1..~~ J\1l.IIIf:ENT 10" SmNG Ii!!!:. 
II~!:.!.~_EJ\CI·:~ CORE 
l!lU.LL.L (i';i...!U.il.~-1illJlli.. ;AGES 6,000 

~;:;I:-:I;-:-~:-:-: J.O-MTN. --1- 1-===t ___ ---t--+---l~-+--·-+--=+=r=I=:J 
. --_.--_ .. - I--:-t B I 
---- ~ n 
-----

:w 1~'I;~~~~M1'C hn:1<1'. DI<TT.'''''' ... '" 15<,000 1"'''°1),°''1''°00 1 '2,9" 1 'I 'I 1=3 ~!£!!.:I:!; I. _ r< I·: 11M _ilL 1'0". ~·I/Mllr:l'IPJ.I·:.Ji£llID'!£" 

__ .• ~·!t:~.!:!.!.!<I·(J2'~. . 

1:2:,J:~_.TI2. .E.---=--L!.L.lilll~ ___ !l8G.I::S .J--~I II J,OOO I 
.. --. _._--. .-_._+--- II I 

---------.- . -----·----------1--1--1----1111----t----t---t---t----t---t--t---tf---I 

IU 1~~~~-;.-~~r.I .. (;F~~ft.~I.~.&,---~--~. 'I!!'.;C D.' "L~~- mej""'ooo 1
150

,00°1 "Q~I"'ooo I'; ;;; 1 I 1 1 1 
(c {(LI·. 1<1111 BY. CIIJ\!I(:!I~~.!-~!.:C; ____ ._ .. ____ ._GlIGI.''' __ . : 
1::;'1'. ,':IIJ\!tr:I;'-OVI-:I, - [,11 HOUR 
I::;,j·.- ~·.-~l'ii·I-'''- .. ···I~()Mr~~-----· --.---.--.. -------

'(.0' AL" 

A( ...... "'" 

Pf'()( EU (NGA. PLT.LAVOUT 

~ 

~ _____ .L.. _____ .J_~H. calVE 
Mfg. [A"v"lopmllnl IKDU .... ~.iii .. :_t.:-AM-.----

~11~(.g. & Hc:.H:urc.;h S. I.EW(S 

AUTOMATION DESIGN MAll. MOlG. 
1 ... 11. 

161 non R1.oon 

DAILY SERV,CE .. -iQ·D~--~i:-.. -Y-.. HICL.1 I .. ,., AllY; 

1 
QUACCON-iil.'----f;;L'~-i;;.G..---··tpiiOp... DAilY PLY. PLA .... ING "EOMY5. IU ...... 'IOC.; 

"OLUMI 
OIiIlNI~SIAN . 13"c/H... 16 H .... 

-11.-

!l> 
I 

.J::

.J::-



Pl~"J PROCESS ESTIMATE SHEET o~~""""£NT:==========:::" 
~ROC;;:U" R ( NO. P .. RT N .... ~ ,nul: O .. T(, P""l .. 0. 

IIEI.IOS'J'A'I' 1I005111G - ~IOHM GEAR 9-9-80 C-790234 
JOA .. OO(LS .... TER' .. L 'til./ RG... ,.... R£Le"H 

o"e-, 
"C>. 

~-

I\ZIHllTIi IHOVE ASSENIII.,{ 1.111.. 

,,,.,~ .. , ~ iNUI I TOOL - MACKINI. - I.QU'~'NY ft,( ... HOURLY 

DIUCI""'.ON - TOOL 0" .~,. MU"'. ~,,,.. CAli' '~lAL ."1" 
--------. I 

IU. 
NINut •• O","A" ION 0'1''''''1'10'' 

' .. IT 
.., 

2 

.:.1<iTiOOf.1. &1'A£' on l.Li-.2!L SPEC. (5) STA. SHUTTLE 5,oooro,0001 f= I ) 
.!~S(JHPACES .. (3) 1 8 OIULL .. TAP MilCH. __ I 
PIPE TAPS TN (2) SlllWIICES 

80,000 

·--··i':s'r:£.'. 1'0 F'. - 2.5 HIN. (;A(;E5 - I 6,000 l-----

·-----·Df-----t---+---t---f----+---+--+--+---I 

-50,j'TN. norm 1.8755, & SEMI-PIN., SPEC. P! NAY .L 11 30 1 1.67 250,000 1230,0001 3.000117.000 I 60.000 
12.:..:!.'!.1 G [; 1.6')5 Dorms £. GEUERIITE PI<EC no«/o: flACll 

Pl\CI';S 

I I I H I I I I 
GIIGES -L 1 1 ~L ~ ~ 1 1 30.000 

-~"'TC ,. ro ,. u_ne 

~LI I_:JI 10,0001 100 11. 000 I I -fio -"'RESS TN DUSHINGS INTO (2) ~~ 11 .100 4.000 

LjiTI.5_l!l1L._llillilili.. 

------- ._--- .-

"l!~ It'!ii:-lii1!.-liQ"illili-& i:li£a:;~~-=--:-==1,~ ;;;:;;-5u.-.=-- --=!=-t~1 1 '(.2 I~- I 
20.000 

!':ST, X.: .... T2 I'~c _:::.. L 3LJ:M!..!.Ill.N~, __ 

_~s ~~~;i=~~i!;t:~QV~i;-.·=--:1.LiIWk·- ___ l-=--.-=-~---------=t--t 1~--+-----1I-----1I---I-----I---I----I----I--~ 
1. {)()() 

I (.r AL' 
___ -1-__ --11 566,100 I I 201.000 I I 

Rt "4"'''''i 

"£Q·D.~i" \t~".CLI 1 .. [., ""Y: -"-... ,..,.0( [U ENG", PL-T-:L~OUT~~ AUyDNAltO.. IOESIGN lMATL. NO&.G. 
(M(j.". 

Hi' De 1 t 'HoulTlll. ["Gil. LA.-, ---- QuAL, CONT ... ---1;;;:r.lNGIi:----- .. "DON. IDAILY ~LT_ .. L" .... ' .. C 
~. g. 'va Opmtlll ". , I VOL"'" 
- - . Engrg. & Rese6.l'ch S, r.'·M1S 

DAILY SlAVICE 

fU:::UIlTS. IIIU~I"SID.': 

reI"". HfU. 

~ 

> 
I 

+
\J1 



'); 

Pl"'" PROCESS ESTIMATE SHEET O& ..... U .. t[o.T:=~========. 
' .. ROC.; .... OR ~tA "0. '''UE O .. T" ...... t .. 0. 

9-9-80 C-790234 
"T./ AGH. ~t... IIa:LIAK 
Lei. 

fOR .. OO(L' 
AZINIlTIl 11iUVE Ai:ii:iENIlLY 

., 'ICIT 
3 

OPI-. 
NO. 

orl"""ON D,.C.It.PlI0N 

1---- ------------.--
75. J -\-JII-m lIvail. 

20.000 ~l\"""""" iJ~~_-1!::TNI\J. INSPEC'[, & 'l'HI\NS \Jill"',, I --, --- l==I 
_. ___ l!:()J~'I' '['0 GEI\R I\SSY. -t----i----i----t------1t----t----t----l------t---I~-_t--_II__I~--I 

-._--. I I I 

---I -------

~-=t -l I I II 
n I 

.---1- +- +-1 II 
----------------

__ /I.:f<S(~~~~~~E~rm' ~=====-~==i~-=--=--===-----t=t-I ) 04 I~_ I I I 1===1 
-- .. --- .---- --- -----.-.----------f I----ull-----i---i----t---f------t---f----t---tf---t 
._-- _. __ .- - - -------

-._. -_.-. -~-. ------- .--~,-.- .. --- •.. ----
"-.------ ~-----.----- I-I U----t----+--t---f----f---+--I---f---I 

'(.I' Al.' 

- - -------1- t=1==L;=1 I I I I 20.000 I I I I I 
Hi.61 

A( ..... A"'S, 

1 
~ . Mfg. Developmtinl. 
- _ .. Engrg. & n"seaI"ch 

Pfl()( EU ("Gft. 

II. (;UVE 

INOU'T1Il. ENGR. 

PLT.LAYOUT AUTOMAT 10M O~SI(;N MA,l. "OLG. , .... ". aAILY SERVICE A£Q"O. Itt: .. y .... eLI HI.' AllY: 

L :;:.:------lQUAL:"COH"T ... -f,;L T.'"""iN~-~fp"OD... IOA,LV ~L 'T. r ... • NNIHC. IR(~'" s.. 'aupe.lloal : 
VOLUME 

13 .. e/"". 16 H .... 

-11.-

:r 
.p-
o-



-:. ..... 
C~P~""'IiE"': .... ;::,::s;:e:w. ~ 

r;1.:.C. .... "' .. : .. :.;ri J40. I " .... T ...... 10 !'UUt: P"T(~ P4~' .. 0. 1 I IIELIOS'l'AT !lOUSING - WORM GEAR 
9-9-80 C-790234 A. (,ell' MC.JZ:L~ 1101 .. Tfll.-'L ,_T., RGH. 1""·1 A(LIAs:! !~%T 

1 
U , 

AZ IMII" n~IVE "'I,'MIlLY PLAm E:IGI:IEE:n~;G ~:JlRE~rrS !,,-!:~. 4 ,=kj t' .. 1 ,~ ... ~ ... ,. ,,"'M", ~~~j .n alT. F 'CII.IlY A.HD DUA4BL[ TOOL :::OST N 5I1"f"C • .a.L TOO~ CaT .;.I;t"la:,1 
"'''uTa, ! 1!··nAL. i i o~, ... 1 ."'LD J.~!~T~. ~ ::.At' , 

_0. 0 ....... ".0 .. " .... 0 .. , , DlSC.,""O .. _ TOOL O ••• T ... u ... ~, .. 01>, ,"O;::';Y 
T~l"'L . :a4'lC ,_,., ... 1' L41'IO .. 'Or-At. 

.b....!t c;:~? - CGOWil .~:;D .::;:;d.!Fl2.!.~Io:nj '.S'I'EN..1 ---.1--1 93,000 60, 000 -r 3;'0'00 • 30,000 ~ I r--:---=-:~ 

h~lX,i:~ t:)illlAlt; ~i:a;j ')--

L-i..!j C·=~:.";i? ~.::~:UG:-:.~TI::; SYS:""'~ I j-- rl---~-'- l 1 I ~d l-. ' ::::r~~;js'r, - 2;~S - [;\]:J. A:m ',' :i1'IU:;:tO?l ! I I ! ~~ . 
~_ ~ CC2 ?I?2 p?(m:~.!o:1 S;:-ST2-! I I:. : .. .. '---
l 5' ::C::::::"lII. CO:rO::::::.S I iii 80 000 i40 000 40 000 • I 

f 

~ :::::::'..lIL G.lR..'U:.':.3 (?--:-JI,l:it.:i ! i ~ 5.000 , j ~ 1 
'. 1':;':::3 CG:",iYC;::. I I J 7 700 • 5 000 200" 2 500 I l ~ 

'-;. PC'" ·';;"'D CC:lVEY:=.3! ,I I r----r--i 
L i~ P!_1 ::E0t':.S - S7:' -;"s I '! I • ~4 ''':'; 'j S".·,", ',HlB"" En" I' !II I ! r ~~~ TC~L G.\5IiSTS - "_\C;(s A:m s:'.~:ms -+- ; 2,000 1,000 1 000 I ~ 
f:2 TC"L CO:i7rtOL EU?.DS! !Ii L-.L .. _l 
.::: •• '.IC?~~ - G.-1.GI:m .:'::J I:;S.:-:.CTIC:: TAiJL;;:$ 11 4,000 2,000 I ' 2,000 j -4..-tJtlQ...;. 

:: tt :~~:~,:~~:~'l'S ~7'i?~:~) •. 'T-" 1 ;1 ,~V<,) t 
~, ,:'--- .,,' .'_.1 '\II~:J - ,\_;:;,:,,'filLl .,~u:J I 11 . 

tm= ~ 0' ~~i~~\~~~r3~:~G~~:~~LL3S ; I! II III \' 
'::1 ,\l.;',ctlTIm: - (,:,:1' HA::j)LIliG 3:iSTH1 I I I ::? , E:~G I',:.:.iU::G SE':;ICESS:!:SIC:: _ (Sl'FEf:'SE) Ii: I 000 t 

.~ -"-'j)I"G S-"V1C' '~IL-n--' I t I L-=---. "ulL I" ~,:i!;:':' - "" 1l~:':J >--i' I'" R;B AUD FREE ;)l",m. SY'7i}' I f L-j, 
_,~',2 , -?C,-@Anl!~'~1.Y!!:7'5?i CAl'."12F.S-II'1l1il:;:nrc.'} I I 'i' I , 

., "lC"I'''' "CU'ln\n- "I' •. .,... Dk'r'" I I I j 
--=.' '~r' ::n"~~R.I<~ ~G~'~'-:~ ':::~Pi~-:~=) j :, t----1 

['~2~--~~\~;'i::;;"s1~-cttK~I~\cK¥= ·cG:ITH1IE·?s - Dl.J'li-;:;lGE I 2 000 :LO(}O . . -. --'--' --§ I 

"- ----_. f 

I~~~:-'-~-- '~-=======1=~~1==~~===~==:=~~=~===~~=~=:=~=~,~ 
f· __ =-i.·:;Tr-DI';~~C-·O-:-f'~~"'TTO'1 -r-28 (JO "" .0'" ,--,~ _ .J: tl, f- ~~"_2!!... .. ~l;'-:,~.~ =1~ .'," .."--'----- , ., ' 
~-- l ~ 'U:': ....... ,,1(' / l' V !(J() I 'l'U'I'ALS: ~':AC., - 1,117.8 ) " 0, ' • 

i lUOLG - 331 )1,442.8 .. _____ 1 

'~~~'~~~~:=~::~~.I:~~~~~~~~~~ ~::~:~~:_~~ !::;:.~~'ri~'. I::~~_ ~~~~ 



U 

...J 
c ::i ....9 ~ t./

1 

. ~, . .., 
2 Q~ 
Q.. >- ~ o :I .... 

. /1 

J1 
~ 

:.cJ~ 
-1Q.. 

r--"" 
::! I~ I \f'1: 'fl 

I ~ ; ~ I "! <. 
i • ~ 
'--~. 

i 
I 

A-48 



Ilh511JJ-11:! IlETAIL 2 PROCESS ESTIMATE SHEET o' .......... [O.T;==========; 
.... l. A .... ' .'SUE OATl' ,..""., "0. _ I"~O""'" Rf NO. 

IWI IOSTA... CAP OPEN 8800240 
'OR .. OO[l~ IMATER''''L .T./ 'lG~1 FIN·19-11-80 "'LIAK 3-11-80 1'te I: , I ., 5 la"\ 

L..;)2llltnJl lili I YF '\'jSFNIllY 1'1" "}·~'I'I""'I . Bi. • lV 
b'I". 

"0 

I I Ie. 0 _.. L.."U F"'C'L'TY ..... 0 OU .... IILIl TOOL con I"";C'''L TDOL COIIT _, .. TOOL _ .. A HIN -. U' N r-AC.' v .'1. 11_ • 

O.&C"I~TlOM - TOOL 0" e.T. MUtdlI" _tn. HOUe ": MlNUT.. I -t' T ,,"aL- I I • ",1'._ COl-
01"',"4110 .. 01. IC:II.,P,l 10 .. 

A. 'O'AL _!~!.'~ '~~~Ci_ .. l' I La'IO" lOYAL O"IG" •• "'LD I, •• c.-~, ~ 
) _l-l(Lul~F HAil 'iT!;;;29~1A I '''''' A" I r .1 I I .a 

. -------. I I I 
--------+--------------~-r--+---~----_+----r_~~~~--~~~--+_--~ 

-.---. --·_--·--.. t-I -------+----t--+----1f-------+----t---+---I---+--+-+--+~ 
... ---.. --------t--+---t---f-D -:----r---t--+--t----r--+--+--t---I 
. _ .. _--------- .. ------

IlL _j~UWJ.:l.: 111oI-~~r .w.~ III '1oI'!i t Pm/Ell IIAr.K SAW fC1 14 1.4 1 ~ 11.200 10 .oonl 200 11 ,001) I SOQ 
'j'() IWI!(;II SIZE 

_._~!0L ~ 2 ·~W.pC t== I 1==1 II I I I I I ~ I loll STlWKES/HI.K 

- .- ·---:T)o}f~~bf.l&Kf' -. 

.. _---- .-----

~~--====-~-==~~-t1~ I I I I I I I I I 
_ . __ . ____ . _____ . -4---______ . ___ . _____ _ --+ II--- I 

I --

'(.01 Al' 
.. ____ . __ .. .1. L-.L--_I" 11.200 I 1300 1 i J =J 

'H .... ""'" 

5W 

I 
I 

Mfg, llev .. lop .. "nt 
E"l(q~. & Il"""ul'ch 

~Q( (U ENG ... PLT.LAYOUT 

J. CAI.1I0llN 
I"OUST'IIr.. ENGR. L~.-.---

S. LEIII S 

A.UTOMATION OESI( .... W"ll. MOLG. '..-IIt. OAll Y ',IIlvICI 

50 noo PEII YR, 
Ql,IAl.. COHT....-:-lpL-j:-i"N-G"":----·-tp;..OON. ID~LT. ~LANNIH'" 

",OLUM' 
OIlANENSIAN 208 

"£'O·D. ~r .. VIN.eLI .. ,.T Any: ----ON~; 
"1[;:)""5. IUPlano •• : 

13 poe I ... ". 16 "til., 

:x> 
I 
~ 
\0 



'" ,~, 0(;5 II 33-/8 Cclc..il 2 PROCESS ESTIMATE SHEET ~"4"""£"':=========:::I::" 
,,""",' '" o. aA NO P'AT NA"~ ,nUE OATIS P",,,, .. 0. 

11111",;1''\1' 1I1£:1I SI'EI·:n CAP OPEN 9-15-80 8800240 
'0" .. oor L1 .. A 'fA'''L .IT./ ACOH, F.... AELI4K I'HlIT" 1 
,\!If!II'11I I,,.:VI· ASSI':fllll,Y ,: 117 STEEl. ,8S. 3.21 3-11-80 2 5 (j) 

f-==-r= .3 
I' I TOO 'C I IQ I' I.. "U I" F "CILITY AND OU.U.IiLI TOOL con SPeCIAL TOOL ca., I _, .. I orl_ L - ..... ""'" _ UI ..... N .-""'" • _11 __ .. ~ 

." I' orCIlt."ION 011""''''10.,. DI:lC".""'o. - TOOL Ollt •• t. "U ... lfjll .en_ "DU
C 

",!'-'I' MI .. url. 3+ , ... .,aL" I I .1 """0 tOt" 
, A 'Ot A.. .A"~ , .... " .. , \"'10., '0' At.. 0' ....... WI ..... '.VCo , 

.'11 j',illl"'iZ {iiTt):Ji-:-'-I';\i'i J)f.H~'I~- -;;o'-;j'llHHET I.ATIIE 22 2.18 88000 80000 2'00(~ 6000 7000 
lii{Tl'ij;I'IOffii)ll:: -,. Olt'li:'" 1-:T2iIiil,~t= I 
j\"I~I-i~;;-t"llllNI'Ei{'liOli'I:-:-Hiilii:iIT:- ~ 7 
~!.':-,:,.I!'.!.!c~~1 clIr (l,Il, STEP 

f- I ' I 

. r"'~=2_~~~~"~ __ ~±:-= __ ~=-~_I I---

,~I ' , • 
--l-- II 

jll. lil~~~~~',~~1~C~~~~::~I~:;~I~~ TIIiWET LATIIE Et:=I' 71 II liSE DETAIII20 MAr.lr~: I I I I I j 
-------- - . --,-
.....tILl.=-.. 'i£LillJiLl~ , ____ ' , _ , __ ,., 

lLUllNllIl;;_~~t. __ ~lL --~--=r ----+ I I It I I I I I I I I I 
-..--.-- -----. - ._-----------

1...---, 

1(.,'''''' RR IIIHI 7 11110 

Af ","'''k' 

"I'Q"o. "'rll veN.eLI 'N'.' AllY: " .. --.-~"'f •• l .. G ... '1L-' 0 LAYOU'~.UTO".'IOH +'D(SIC';.N ~"'ATL. NDLG. tOAILY IIAVaCa: I I. ... A Q 

.1. 1':"'ill.!0lJN ~_ __ ... ________ .. ____ ., __ ' _, ______ .J!4!lli~liAR ONE 
)oil' 0.. 1 ""'u ........ ~ LA8. QUAL.CONT... "L •• l .. "... P"ODN. OA'LVI'LT.I'LANII'H" I".~.".. I,u ....... ou: 

g. ,va opmont vDLU'" 

~/I~I'I(. & liese!il'ch 
,)I;;.. 208 13 .. e/"". 16 "" •. 

-.. -

:r 
VI 
o 



p, ..... , D6511:1)-11I llI;TAIL 2 PROCEU ESTIMATE SHEET OC:P., .... , .. ,: 

r~ ... OG~ ... o~ teR NO. PA"T N .. M[ Inu£ 0"'" P ... , "0. 

m. Ll O:;TAT III Gil SPEED CAP OPEN 9-15-80 8800240A 

'ORAZWlfhll IJIUVE A:;SEHUI.Y .... Tt: .. I;'\~17 STEEL I:!: lG~ fI... • .. t:LUH 3_ 11 _80 l'ttCU 3 fW 5 I @ 
I 1 1 I 1 I I or, ~. 

~o. 
O~r:""'TIO .. 01'(.''''''''0 .. TOOL - .. AC" ...... - .QU.~I .. ' ""AC ... \ .. :ua:L .. 

OI.IC IU""IOH - lOOL 0" •• T •• tu ......... ...,. CAl" 
lIT. 

MU!lUTI. 
TOT"L ."ate ,. .... u.N' ,_. 

~11J·lL!2.!.:in:I~-·()N INSIDE Oi'-il.i\N(~CE I 1l01!1Nr. MACIlINE I I I 57 I .84 6H,OOO -l----§.L.QOJ!-l-J.0001-S.OOO 
_l.!Iill:K . .!:1:llL.. CIIT R I ell GIWOVES 

20.000 

._._HCT ~ .(;7 HIN/PC_. 

I--
I 

.------ ~--il--t---it----+--+---+--t---f---t-----lt---+---t 

',() T~t:A·lli["IWM!.:t-:lHEHJi~V·: DRILL (IlL 11IU1.!. PRESS _ -- t_.Lt_5LI._~LlliLooo 19.0001 50011.100 3.00Q 
)IIlLT.J!l!U·;s • 21iL!! 1 AHETJill.___ 1)( 1.1 . .fI XT!IRE wI Ulliill..l.tl!ll ---
.~--' 7i. MIHL.tL ___ . ____ ~-=t=- -l=1 I II I I I I I 
-'----'--- ._-----.-l-- ~ 1\ I 

. ---.- .----- 1---1-+---11.-1 ----+--+--+----+----+---+--.---+--1 
-_ ... _-_.------------+-.--- -t-t-j===il I I I I I I I I 

.~.~--.---------------.-----J-.----.-.--.. --.J.__+-
.- ._.- -- --=1= -1=-1= I II I I I I I I I I 

----- -- -+-+----1-1 -----jll----r---t----i---t----t---if--t---t---t 

I vl,l,L' 
lf9,Ooo 23.000 

fot( ' •• $\",1. 

~ 

I 
I 

Mfg, llt,v .. lopmonl 
(o;"e I'g, & It" :J<)U reh 

MArL. MDLG. DAILY ""VICE 

~ ...... , 50,!lOO PElt YI!, 
PflCXEUfMGFl, IOLT.LAYOuT 

.J. CAUlOlJN 
AUTOIi4ATION OESte ... 

I"Oui"". I:N~tl:Aa_:-----·iQu-AL. co .. '''.---t;.l....-("(i;.~-·-·1piiODN. DAILY "L"~I'"HG 
'IIOLU'" 

20B 

"EO·O. P'fJlt VIN,eLI 

ONE 
R(OM,S. 

13 "C!HIt. 16 N .... 

Nun Any: - ... -
lu~I"IIDI' ' 

> 
I 

VI 
I-' 



"H'.' PC-f)II] '3 /8 17.:14,'/ 2. PROCESS ESTIMATE SHEET OI: ........ E ... : 

'PRC<'~'" OR t CR NO. P."T NAMe: IUUE O.T" ...... , NO.' • 

111-.1.1 ()S'I'A'J' IIIGII SI'Ei':I) CAP OPEN IIROO?MI 

l' ~~:rt?~fh~ DIU Vi': ASSI;~III1.Y "ATh'~~ STEEL I:!: :r~:ri "N. 9-15-80 RELf." 3-11-80 J'len 4 ., 5 I® 
I 1 I I 

OPt .. , 

~o. 

1,(1 

TOOL _ IIIAC"'''I .. IIQU ..... IIN' .. .toe.... ...' liT. F.CILITY AND DUlt.8LI. TOOL COST .PeC.AL TOOL COlT L._ ... w: 
ocsc ..... ,.OtI - TOOL 0_ •• J_ IIUMeI' •• ft. HOU" "LY MINU'., .... 'AL. I ... n. Cot" 

.po 'O'''L ."'Ie '''.Ie..,,, L&'ION lOlAL o.,IG ......... 0 If'.'!'o," 
-i!~I~!!:!T~ . .!.!~ V' IIl.oi~-Ylx;ruln; LOrATE'1 NII.J.ING ~IACIIIN~: I l,S_ 1.07 27 600 -1.i.Qoo 500 2 000 3.000 . r--
. FIWN 1I0l.T Iilli.E1h,HII.L ]()O ANGI.E J. . __ 
_--1 J.:l..r..J~!~I) HlI.I. 

O~C"ATIO" 011<'''.'''10 .. 

1--. I I ~ 

~":'I' ~ .8'> Nl N/I'C 

. -------- t--
----.. ------- -------4.-----

-.-.. --.---.--.----.-.-- f f--
----.----- . +--I-;----t---11-----t--;----t---t----+---t--1---t--I 

.. _------

-1(i-ti'(NAI. IN~PECTlllN CAGES ANII IIENCII lUll Ii ill\/) 

-----------
.... --------------4---. +-1 II I -< 

,,---------- -I- 1 ~f-I ---+---i---+---t----+--+-----'I---t---I 

----" -- --. --------,,-----~ ·_------·-1 II 
.--- --- -.. -- -------~--... ----t-------

.- - .... ---- -----I -----l--II--i----U"---+--}--+---J----+--+--~-I--I 
--4 1 -+---+I--,llrl---+---;---~-~----4~-4~~~~-~ 

,'n<.l.!!!!iI\L L<l;Ul:T _______ _ ----------+_. :nr 

r vJ IIoL to ---.~-- 9.7sll 27.600 I 8.000 j I 
A(· ... ".q, 

.sw 

OAIL V II"".CI "'0'0. "I .. "I'N,eLI MIMT AllY; P#I()( ($I (Ne". IPLY, LA-YOU' "UTOMATION IDESK,N \MArL. NOLG. &..-". 
. 1. CAUIIIIIN 50 ,(JOO PEl{ YI{. ONf: 

HI' 0. 1 t .NO"' .... -:fiir:-.. :- 'L·"io:-------- ·QUACCoiiTR."'--t·Uo-iNGIi:--"-· ""DON. ---I-OAILY ~LT. ~L.N"'"'' R&:)..... lu ..... UOU • 
g. ,VI> upmlln I IVOLUM& 208 

l!;IIgq:. & It"~""I'"h . 13 ~C/H". 16 H'''. 

-.. -

:r 
\J1 
N 
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Pl"'" FOWl AI':HOGI'AC" PROCESS ESTI .... TE SHEET OIf .... 'U .. '.H: (~ 
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PC"",. D651133-18 DETAIL 5 PROCESS ESTIMATE SHEET Ol~""nt£o":============. 
, "ROC."." OR f fR NO. I P .. RT ...... E 'nUlO"'lS P,,,, .. 0. 

IIELIOS"l"AT SI.O\J SPEED SIIAFT 9-12-80 8830234 

.... '(R' .. L .. T./ RGH. F'... RlLf"H3_10_BO 'HeIT 
Il-'Ix $"1'1\1':1. L1I5. 1.~l.2 

• OR .,.OO[l.S 

AZ I flil"l"lI Ill: I VI-: ASSEfllll.Y 4 ... 10 

or,,,,,. 
.C>. O~(If'AT'O .. Of 1(."''''10 .. TOOL - ,,"CHINI. - .QUI~I'" '''''''M" 

DI'C"'t~'IOM - TOOL o. a.t ... u ............ . CA_~ M'NU'I. 

F~CILIT't AHD Ou8&1111 _ Tn"'l "'''1£.. 

TOT AL •• lle I ." •• ~ .. T I LATtO .. rOTAl 0 ....... 
.="~ .... --- ,--- --.' I I~C'''L TOOL COlT F···· .. 

I I .... &>. I I ".... coo· _ _ _"'loG I'.VV/. 
----.I~___ I I I I I I 

f!~) ··i-Jiilllli!1 PI.IlN(; n.D. STt-:P .. ( 1)1)0 PIA.) I ~I'FEIl IAT·I-II-.. ----'--+I--:--+1~4-::?-;I----,I;-,-;-;i4 I AVA --r-=l= I r I I ~ ATLABLEIFHOM 01' Iso 

., .../INIl 'l'IIBN 'l'1I1HiJ;;.FlIaJlll..) .lllJ)(.iJA~Nli."'III fEJllLl -------~-------------t----t--+---1------+--r--

.---r- .'!o....l!.!.!j~/p(_: -
---, l-f I t--

,-----,--~- -+ I t I 

._--
T(U.',/' 

7~) .FINI~;II ·IT.TlFf 0 D 1'll.OI'II.E !.O(:i\'I'E OlL! 'I'HACElL.L~IIE I I I l,? Il. II AVAII.Alll.lCIFROH OP ~O 5,000 
__ ... !.:.J:JfJEBS 1I(li; ON lli.Ji!ill. pJAMt:'!'EIl 

. -

W·'!' - 'lfI.llili.L1'.1:....--t-- 1 -;1--+-----111-1 -----t---t---t---.J----+---+--ll---.J--~ 
----_+_ II~----~---+--~--~----~--r_~~ 

----,----- II 

----.,-~-

- - 1,-
--- ---,·-------1----+ f-------llll-----t-

----,-I~=--=--=-====-~--
.. - ----------_.+-_._----_. --------- .. --'~- --- " 

----l----1·~1 ---t----t-----if----t----t---il---t--t--t 
-------,c... Ai.. 1. 

R( "'4"'1\1(1. 

I I .... "'· .. ··,,"· IPLT.L4YOUT 

I .J. CALH~b ___ . __ 
Mfg. Development ,.Du,_, 'N"". LA&. 

Engrg. & Research ~ 

,,"UTON"" ION OlSIGN MATl. "Ol~. [ __ ft .. 

QuALCOH~~-l.,:iNci"-:---··-·lp .. oON,, 

7.000 

OAILY IIAVICE "1'0·0. IItI" VIN,CL' ttl[.' AllY; ..... 11.-

50,000 PEl( Yll_ ON!:: L--.--=-:=-_____ --I 
DAILY ~LT" ~LA .. N~c:_-- A(:;)"'s... liuPI .... ID ••. 

VOLuN' 208 11 II'C/H". 16 ..... 

© 

!l> 
1 

()\ 

W 



PL,""-' PROCESS ESTIMATE SHEET 
PftOc..~...... R ( NO. 

HELIOSTAT 
I$SUE O .. T(' 

DllP ... AI .... I .. T:=============:; 
p~'n "0. 

88111214 
~-80 

TOOL - ... "CM' .... - .. QU ..... INy iMAC." "::.,.~,'Y .n_ 

, .. IT rOA .. OO[LS .... TERI .. L WlT./ """. "N. 
AZ1MUTil OJUVE ASSEHIlLY ll-:Jx STEEL 3.542 (D 
or .... 

"0, 
o ... c ..... ,.o .. Oa:"".ftT.O .. 

----I • 

M'NUll' C OI'C.Uttl.OM - fOOL 0111 a.f. MU'" .'n. CAP --I- l'OY"l .AI' 

~j:-lMTf.I:""i71;1l KEY WAY 
MeT - 1.25 ~llN/PC 

HORIZONTAl. HILL 30 \.60 28.~00 2 ~ ..Q!.1Q4_ 500 P .000 I 2.500 -1--. I 1---1 

----------·---------r--------------~-r---r----+_----_r----r_--+_--~----_+--_r--~--~ 

--------+--- 8f-----t---+---+---f----t---t---t--+---I 
----------- -f--------t-+----t---lJ----+---+--+----j-----I----+-4--I,----I 

-.. -I .---------t-------+--t--I--+--+--+--+--I----+~-+--l--l----J 

901miT-~ .. n)"-l<ln'IIA Y 
-r:rc1' - 1.2~ tIlN/PC ---'---

HORIZONTAL MILl. 30 1.(,0 liSE OI't:HATLoN 80 H.lCIITNF I ~(l(l 

II 

~==~-----=-=~§ -dl I ~- I I I I I I I I I 
---- ---- -----

..... :=t-=-~~==-:= -~ .--.... -~~-=--====t= =t +--+--.J - ----- -- ... I~ 
__ ---1 ___ _ 

'(.0' AL.' 

A[ ...... R"" 

""'0<. (IU ENG". PLT. LAYOut AUTOMATION DISIGN M ... rL. MDLG. t.:,...,.. 
J. CAl.lJIJUN 

;s,;;,.. . Mfg. Dcvelopmtlnt I ... DU" ... ~"G". ILA.... IQUAL. COli'''' ----t;;LY:-t:NG-".---'i>"oDII. 

.. . l!;IIgrg. & Reseurch 

28. ~O() L. (l(l(l 

DAILY""V.C, !IrQ 'D ...... -VIIl'CL. .. .. , Any; 1_'_ 
so/noo il/l... ONE 

DAILY PLY .. PLAMN'N" "E:)M1S. 'up •• 'IDI.· 
VOLu ... E 

2011 13 "C!H", 16 H .... 

:r 
'" ~ 



"LA"" Dh~II:n-18 IlETAI!. ~ PROCESS ESTIMATE SHEET 01 P .. ,,,,,,,",:==::======::. 
r~~('L~'''' ~ t .. 0 P .. RT ...... t: I,uut: D .. T'I 11''''''' "0. -

1I1·I.IIISTAT SLOII SI'EED SIIAFT 8810114 
n. '~-80 

.OA ~OO(LS lMAT£R'AL .'./ A(jH. ...N.\ 7-1. "ILL&"a& I· .... ·.. J 
1 ArlflllTIl 11i(IVI, A:;SLNIIJ.Y B-'Jx STEEL ~II'. :1.542 3-10-80 6 10 ® 
I '1 '00 c". IQ _. , "II "" FACIt .... TY ANO OURA8LI. TOOL COST IPCC.AL TOOL Co., _. I orr: II L - 114.... - UI" ~."1 • • __ It 

NO. . O~Il".TIO" 01""'''''0.. DI.C" ... ,.ON _ 100L 0" •. T . .. u .... III~~n. "i":V MINU'I' .... ,..... ..". ~OI'" 
A TO'"'' • " •• e , .... " .. , "A'tO.. to, A... DC ............ 0 ' • .,e. 1 -- .------- --- -- -- I---

IlliJ 1 ,'iilll':k ·lltrTiT.r:A-:- BoilC:ll6'61iiiTi\.- _. SPEED LATIIE I 1,0 1.20 9 200 8,000 200 I 000 I 000 . . 
"1'1) I'I(I':CI{ I Nil SIZE' .- .-
------:-9'>'fiTi'l/l'c -----------_. 

------+--------------r-r--+----~----+---~--~--1r----~--~_+---r__ 

.--.---- --l----------

-- ------ .---------.-t=.~-----.=i I I I =t I I I I I I I 
-._---------

!!"J;;~1~~, "~1 """'J"'" "1T"i'~" ,>I! '''' 0>""1'00 lOot""'"'1 I 500 I I I I ~ 
----. - ---.-+--- If---+---+---+----f-----i--+--t--i---t 

.-----------.--r--ll--+-------illl----+---t--t---t-----t---tr--t--it---t 
---- -_. ---- -- --.-------- -----'". ----------------

--.------l---4-- 11-·-------4----+---+--+----+--+--I----t--i 
- -----I------------t---I---I ~II------+---I----+----I----il-----J--f---t---t 

------+---t----1--1 --ull----+---+--+-----ll---t---t--:-t--t--I 

_._------- -+-----_. ..--~--

-------.-----------_. 9.200 I 5"00 ''-'f "'l. , 
"t ..... 1\" ~ 

C 1 r7~:~A·'~~l:;~L ____ --l ... ______ _ 
.... Ouina.I:"CiR. lLA", IQUAL. CON'''_ 

PL1.LAYOUT AUTOtr4"'T.O .. "£Q'o. "." VINICLI MI£_' ""Y: 
OI[SIG", IM"flo .. OLe.. (~IIl. 

'in .J.!()O PEl{ Y~ ONE 
PL T. (NvA. . PftO~- DAILY P'Li:-ii=i:A'N""NINC. IAI[ON'S. I 'u"I"'IDI': 

-... -
5W 

Mfg. Ill:v61opm""t 
Engrg. & nesellrch 

VOLU'" 208 
"1 poe'".... 16 Hili,. 

:J> 
I 

'" V1 



'" A"" PROCESS ESTIMATE SHEET 0&0'''''''''",:===========:.. 
P,~0G~ "lot R ( NO "SUE OAT" P •• l NO. 

1I1!.1"';" T 9-12-80 8830234 

'0H ..-OO(LS .T./ 
L8i. 

JlGH. '.N. 
:t.542 

ItI.LI"K 
3-10-80 PHI" ., 

,I;: 111111'11 Ill( I Vi'. ASSENIII.Y 7 to 

orr-, 
~o' 

0 ...... 1'10 ... 0'.'''1 .. 1,0 .. 
TOOL _ ",,,CHINI _ aou.~ ... , J..AC .. , ... , .'T. ""CILIT'Y AHO OUR.IILI. TOOL COSl ' .... CIAL fOOL C~, ....... 

OI'CIIII'P"o.t - fOOL 0l1li a.'. NU"'.tIII II'" HOUC:.l.Y ..... u,.. • .. I1AL.. '.11'. COlo' 
_. ___ • __ • __ • ___________ 0 r----.-- lO'AL _!~!.'~ .'~~!~ .. , L&7tON '01"~ 0.'.... ."' ... , .... «;0:... r-----1 

1.'<) lil::A'fTHi:li,'j'J.lKtli'----- --- "iIEAT TREAT FURNACE QUENI! 1 - AVAIl.AIILE TN IIEAT rREAT '_1 
_ ______ III(AIJ FURNACE _ J 

,----+---------f-l I t--

-=-=--===-- t=-- I I I I I I I I I I I I I 
, ________ H + -t- 1 I I 

--I- I I II 
12')TINSPliC'1' IIAIUlNESS Cm:CKI::R IlENCIl rl IINIl. LA 1111 AVAJl.AJlJ,t; liN IIEAT l"I!EAT -I ",000 1 

lYC!.O CRACK T NS I' . t-
----------t-..:..o.:~.------ ------- + 1 II,----I---I----f----I---+--+---II---I-----I 

----------------. -+--~I --I---ull----+---f--+--t----t--'1t---t--t---t 
.------- -------- ------<----- ,. I 

---..,..... ---_. --- - '.-
----- -.. IIf----+----lf---+--f---~-l--_I_--I--~ 

--------
__ L J 1--1 II-- I I 

lv' AL' 5.000 
H1 "'4"""5. 

~ 

PLT.LAyOUT -'UlO ... "IION D£SI(.N M"IL. "OlG. ,,,,,It. 1 1'""0< En E"GII. 

I .I. CAI.JlOIiN 
Hfg _ llcvelopDIt.lllt ."DUI .... ("Gil. IT... I QUAuOHiii:-;i'iT."fiOii .. :----·l;;"DD". 

Eugrg. & Ites",,-I'ch 

-"--OAILY .... v,c~ I"~Q.D ..... VI"'CLI I 
5(l, (lOU I'ER YIC ONE 

o"tLY PLY. "L."N."G"~:)"". .u ..... COCI ~ 

Mr., "SlY; 

VOLUMe 
208 J 3 "C/"". 16 " .... 

(0 

~ 
0\ 
0\ 



PLA"" Pr:;S//33-/B Pc.la;/ 5" PROCESS ESTIMATE SHEET Or. .. .,;tnt£NT====-===========; 
~ .. 'n .. 0 . "ROG .... "" R ( NO. PART NAME: ,nUE OAT" 

. '.... 8830234 
MATER'AL WIT.! RG". "... 9-12-80 RIlLIAK 3-10-80 INCIT 8 -10 

ASSENIII.Y Il-]X STEEl. 3.542 @ 
0"( ... 

N". 
0"" __ ' ION 011(.''''''10 .. 

F "C'L'TY ,,"0 OURA.LIl TOOL con I"':C'AL TOOL ca., 
lOlA ... 

TOOL - MACHIN' ... Qu.~I. .. , J.,.",... 1 I '''''''1..-
OIIC"I~"OM - 100L 0" •• T •• hJ .... .:..rIO'D. !~!.'~. '~~~~ .. ' L&'tO .. 

III) rl.iicATE-FiioMcEN1;E@~·lioc AT 'fIlIIFA!) 
& KEY FHIlSII GinN!) I)(ANETElt 'A' 

CYLINDRICAL NlJl:n\tm:EL I I I 40 I 1,20 79,000 -l-ll..JL04I,ooo 16 ,000 
(l,Il. CIt/NeEI! I'Ll/NCE 

6.01l0 

-iiiiilrili-, -I ,-I SO II(ANET.,:,E!::lts~· -----+----------~I---I--+---_I_----I_--_+--_+--_I----_I_--I_-_J.--_I_-_I 
---Nl:1~9)MTim'C 

-------------r-;---+----r-----+--~---+--~----_r--+__+--r__ ---------

---.--- -1------- ~----t I . I 
- --.------ t--------.--t----t---t----III-----+---+--+-----I-----f---J---I---i-----1 

-I- H 

1 .• 11. CltINIlElt 1 25 1.9') 1l2.UOO 7,). noo I 1 :000 r 6:000 .-2. flO 0 II,-i'-I ~IIIICK_!.!!!.O. n, - IIIWtiCE JAilS -

.!'..!.!! ~.i!.!!.l.!:!!!...!..:..!!~:!~I!!f1'E RIl(lH E ----------l----+I-+·---lIIII----+---f----f---I---+--+-+--+--t 
·~~SIZt:. _______ . _.-+-__ . -------I--+---lr-----II!If------I---+---I---l----+--Ir--+---t 

._~(:T ~ _!,~N7Pi::-:..=--_====t=- 1--IL-!---I1I1-----J---+--t--J---+-+--t--t--t 

H,,,'Al' 

Mt "'4.,. ... " 

----------. --l------------H .. ----.----- -== ------------==-r=r- II-·---f---+---+---I----I---t---t--t---t 
- -----t- I I I~·--+---t---+---t---t---f--t--t---t 
- ------_._-

--- . __ . __ ._-------+.-+- ~~ 

T- -r.-()(·n (H~k, 
I .I CIiLlli.!!HL. 

INoui"""'. ENG". Q-UiLCOHT". --1PL T. -f-N~"':---

PLT.LAYOUT AUTO ...... lI0N 

L A8. 

OESK.N ""'Tl. MOLe;.. 
~"'A. 

161,000 

OAiL V IIIIlVICr: 

11.000 

"fQ"O_ ~I" VIN,eLI ME.' AllY; 

I ~O 000 PIeR YR. ONE 
~iilOON.D"IL'f "'LT ....... "N .. 'Ne. "l~'S. I'U ..... ICDC. ~ 

-.. -
~ 

Mfg, Ilt,velol'muut 
1!:1lV,l'J{. & H"::"tll',,h 

VO ... UMr 
IJ"c'H", 16 H .... 208 

~ 
'" ..... 



""l ""~ , PROCESS ESTIMATE SHEET 
rpH"o G~~"""" ... :-><o"'~C'"f"""f"A"' .. '"'o'" 

1I1·.1.11l~;TAT 

116511 ]]-111 BETA II. S 
PA'" .. A .. t 

SLOW !:iI'EEll SliM"!, 
Il$UE OAT', 

9-12-80 

DC~Aa~€.,=:====~::==========::==~ 
Pl.'" "0. B 830234 

fO~ .. ODflS MATE"'AL .T./ "GH. FIN. "EL"''J_10_80 
'ICIT _ 

Ai. Hlllll1 Ill<l VE ASSENlll.¥ B-1X STEEL I..,'. 3. Si,2 9 10 

or .. ". 
MO. 

0"'111""'0" 0"1(.,,,"".0. 1001.. _ ""CHI .. I _ IOUtHolI'" 1-"'.... ..., .u. ,."CILITV AND DUAAfiLI. TOOL COST ,,,,CIAL tOOL COl' ..... Iot 

OlsC'U""'Ott - TOOL 0" •• T. "U"'I"-"", "~"t." M"U.lll. .'''tAL'' "'Yo ~0I'f 
_.'____________ _ __I . AP lO'''L .~~~ '..!.~!~"1' L""O_ lOYAL. D&'IG .. _,"LA '.wi:.~, ~ 

)',111 tlJ1.L;!IL1.!ill.J..illI!il!.!t:..I1.lMllin:lIs TO I PAPE!! I'OJ I SIIFII I I 'Il I l.l 112 000 S6 000 1 000 S 000 '3 000 . _-I 
_::1Ltll ell!!-I NI'IIFS , I 1--. ---I 
... _----
. __ tl!.X....::-i ..... liL..lliN/I·C t--t-I --t-----i---t-----t----t----+---il-----+---I---I----I 
~ -----------_.-
... -------,. I f I I--
--.-------- -I- I ~--+_-__1II_--_I_-·_+-_I_-_I_--I 
-- ------ ----------

.-.. --.------------~-- I I 
-------- + --+-----tl---t---I-----+---t---+----+----+---I----I---f---f 

--.------- . I 
.------.-----

!l:!.IU!l.C!Ll.tt;I'I·:':TJOU 1 liMWS FE:" 1'- ,'''---1 7 ,000 I I I 
IWNCII II 

________ -4I-Uill~ 

PJ!(W II UW'Tt'1L. t I II I ~ 
I A' II CAGFS - n - ~ 

--- ----.-----.-+--1 II----+--f----I---I----+--J-~I---+-__j 

.. ---- --- -- ----+-=--=--==--=--= =H I =CJ I I I I I I I I 
19 

·----r--I-~ I~ I 
!·!J!.;il!!'!ALI\l;;f.lt:J:' .. =..::..::-=--=--:===t:::=-==~-=====t I.. 1I--~:===l==-+--iJ----r-+---r-;--"I 

_. ___ " ._ .. 1 _____ _ 

''''Al.' 
•• ( "4 A fII; III !I. 

I I~~E"~~L 
I .I. CAl.lIOlJN 

Mfg. U.,val upmon t .NOUI .... --:-T .. G .. :-~i. .r;:-----riiu.:' ~_~u 
E"f~q~. & H""H""'ch 

~ 

PLT.lAYOuT AUTOMA,.ON OLSIGH 

22.13 

"'Afl. MOLG. 
E ... ". 

62.()OO 10.000 

DAILY II"V'C~ .'-I'O"D:-II'-. va"'CLI 1 .. (., All'; 

I ~O .UUU I'/ili. XU I ON~; I 
,iiT."£NGA-:----1PROOM·--.-----IDAILY PL'. "LAM"U.G,.e:~"ls.. .U .... I~Dln: 

VOLUMe 
2011 I] PC/H". If> H .... 

-II.-

(i) 

:r 
Cl' 
00 



PROCESS ESTIMATE SHEET DI~""""t:oo':========:==; 
NO. P .... T N.... ,nUE D .. T" ~""1 "0. 

IIICI.lOSTAT SI.OH SI'Io:FII SIIAFT 
'OR '-400[1..50 'MATERIAL 

1\71 HIITII IlllIVI': ASSENIII.Y Pl.ANT ENGINEER I N(; HE(/1l1 HEHENTg 

O~I "', 
~o. 

0 ......... '.0 .. 011(.,,,"'110 .. TOOL - M"C: .. IN" - IQUIP'MINl' 1-.-c .... J .. :::
L

\' 
OIl.CfIll""'OM - JOOL 0" •• 1'. MU ... I*\.,n. 1 c .... 

",1 1.,. __ ~CIIII' -::~()(ilAN'I'AN~~I:LAlirFJCAl'ION ti 'g'J'ENS 
.~, . C()()Li\.NT HEril rc;J':)(ATION SYSTEH 

IU. 
M"tuT., 

_1./ 
LBS. 

-830234C 
9-17-80 

"CH. 1"00. "'LI"K 'ICIT 

,. "CILITY AHO OU .... 8LI TOOL con '~C'''L TOOL C;a.T 

-u, 

M 
\0 10 

'I. EXIIAIIST - FUNE - flllST AND VENT II.A'I' ON I I 
_t!.;_~ _~_HE _PIW'I'I':CT_lOll _SYSnci-! ' g I I I !I I I I v'l 5. NONOHA II. CONVEYOJlS . 400' (d 200 80 ,000 40 000 40. Q ( 

.r~~~ u.!:I~!'i~I~AI~CAI~RIER5 ('170()J.INi:) 4'(; - (d $100 x 1O(J j:!O 000 _ 
7. IWI.U.R ('ONVI:. YOIl 
il~"- P()IWI(EIl CONVICYOllS 

9: - -Pl.ATF()H~IS :. !:iT II.ES -- I R I I 
.iv, ~~EHVJ(;E RAILS AiWl~ilS'I'S ------. I I 
_! !_:.. ~1'O()1. CAlli NETS - HAC!,S ANIl STANDS ? ?OO I 000 2illt 1,000 
I 2. TOOl. CIINTIWI. 1I0AIWS 

~ll·1. -HOItK - CACINt: AND INSPECTION 'l'ABLL 
v !!!!- _.!'I\H!ti. IIASKETS_(EmNSE) I. 'i" x 9" '=--.Lx 9 18;. 208 x 'i 
.' .12.. PIWlllieT ION A IllS .:..Jl~HiEHIlLY A lIlS t, .000 2.000 2.0()O 

16. SECONllilHY 1.1 CIIT I Nt: • 
iT -PiW(;~iifl~ CONTIWl.I.EHS I 
. flf:- MlTmlAT I ON - PAWl' IIANIlI.I NG SYSTEH I 

d 1<1-:- ENCfNEEi(lNC SERVfCES IlESfGN (EXPEN~ E) 13,000 
';Uj:- ...!~!!.!LIl!'!!Q._!i!::!{yICICS -_-U'I'Jl!TIICS ____ ____ --1 
~ I. POI/EH ANIl FIlE!:: CONVEYOH SYS'lHI 

22-:-' i'illWI{ ANil FHEE CONVEYOI{ CAlo{ I ~:I-(S-' -(-'~II-()-O-L-J N-(~:), _________ --I---+----II-----+----+---+--~.__----_I_--r-~.__-_i--_i 
~r- -_~I_ii_i:_" !!ifJ'{I~_NI_IA_T I(INS ANIl-iiE(~K_;S __ ~ __ -______ -I--I-.---}-----~I-----_I---_f---+_--+----_I--_f--+--+-_f 
~~, !'l.ANT !lliillm/lNCI~!!:}[.!:._O::lH'ftllif). ___ - --___________ \-- ---+----If-------r---t---+--_ii-----*---i--_ii---t---f 

vi 2). ~~'I'EI~!~!:!i.1!!'!i!.!..ullf....::.....fu\(:KS -:_(.:orn:£\..JtjEIlS - 11iINNAla'_._n ___ f-_ 4 200 1 000 200 i 000 

-----.-.--- -------.----l---
-----.----- ------... --. -------t-----------·--+-f I It I I I I I I I I 
---"---". -------. .----i.- -t--l 

______ ----------1---- --_. 
-------------4~-=~-- 1 II------+----.:I----II---II----I----I--I---f---I --.--1-- ________ -.- "- ------ .. ----

J!!!! Ll'!!'lli !;!!NJiI!m~:'I'l ON _~IllliL!if).......IT 
IU1'-'L ... 

", .. ,._, TOTAI.S; FAC. - 90H,700 ( 

!SW 

'I'(:(:I.G.- 64.00() $99H.700 
"-XI. () .000 

PfII()( £51 ENGA, PLY. LAYOUT 

Mfg. J)evelopmunl 1."OU ........... ~"tL .. B~-----·-
1!:1Igrg. & Reseurch 

AU10MATtON O[SI(,N wATL. MOLG. 
I,..A. 

QU.-C:C OHTi: --t .. i. -'-:-1";<;'""-,--'-- ._-, ""00 N, 

21H.400 

DAILY lIE"v,CI 

OAIL V ~L T. IfL A .... U.G 
"OLuN' 

10.000 6.000 

A(:QOD. ~IJIi VIN'CL.I teE.' AUY': -... -
II1II(0"". ,,,poa,,,ID&I. 

PC!"". Hfili. 

© 
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I 

0\ 
\0 
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1l65J I )'1-1 B-f)gTAI L 7 PROCESS ESTIMATE SHEET D'~"'N("':===========. 
NO. P.-", H.-.. E .SSUE D4TII ~4"1 .. 0. 

S. S. SPACER SIIOI{'l" 9-11-80 835235 
, OR "ODE L.S M" TE RtAL 

AZ I HIJTII Ill{ I VI:: ASSEMIIJ.Y STE .. :L 
-,./ 
"85. 

RGH. " ... 
.14 "ILIA" I'ICIT 

3-11-80 
.. 

J 

0,.(_, 

"0. 
orlllllla.T'ON O'IC.IIIIIPT.O .. 

_2.-i_llJo:CEIVI·: TUIIINC STOCK. 

TOOL. - ."ChINa - CQ"'~'''l' la-AC ... 

DC'C.'~'.OH - lOOL 0II1II •• T. "U"'~r_._C"'_'+ __ -t __ 

1iTOCK RACK 
1I0} ST AVAtI.AIII.E FROM 

INII. LAII 1--- I I • 
IlETA II. B 

--- -------+------------r-f ~ 

-----J- t---+-------tt----t-----t---t---+---f---+---t---I-----I 
--------- t---- ~f----+---t---+---..----1.----I---+---I-----I 

r'-" 

10 I WAil HAilS J NTO AIlHAS I VI:: CIlTOFF 
HACIII NE - CUT OF!' SI'ACI,R IlI.ANKS 
TO SIZE 

AUTOMATIC AIlKASIVE ~- 96-1-:-s!)~1-99ruii) .. -l9 QOOi2,QQQt 7,000 I l,OOO EE I I 
CIlTOFF NACIiINE WrTIL-_~+-_+-_-t ____ ---1_ -----i------+----+----i-t------it----t----l~I_-_t---_t-

_ MACAZIN~: !1M !'.J::.J::DEI( _ _ __ 13_000 __ }lLililQ LililO_LillIO. 

7 0011 

-->-- -I 1 I II I 1 I I I I 1-=1 '-_--1 ---;.«:T-:t.O~ 1 
-I ------

------- ._---
.. ---.-.-.--------- .. ---<- - ~--1--+----I1I1----+--+--t---f----I---I--f---ll---f 
------- ------------------

------- . --·---f----+--I II ---f-----t---+---iJ----+-+--+--I--I 
. -~ ______ .-. --. -- - II---+---+--+------jf-----i---t---if---t--t 

-_ --- -'--'-- ----l +---·1-1 --+---111-1 -------jI----+---+--+---I-----1f--+---t---t 

~=t~~:-- _~ _~.~::~ --~=-~- --- ~t----·------=±--L I it= I I I I I I I I I 
. ----.-.---. _. - - -'---1 II I 7. 0DO I 

,(,. AL.' 

fU ..... "''''S. 

T -- ----- PfjO( (SI ENG"_ IIL-T. LAYOU'iUTOMATION IOllsl('... 1MATL. NDlG. DAilY ,,_vICE -'C)'P. ~I" VINICl.1 

J. CALIIOUN .--". 50,000 PER YR. ONE 
Mf De 1 t ,..,Oul"'. ~"c... L .... ~--- Q~-TA:-i,iLT. f",C.-R~·-"- - P'ltODN. PAIL ... "LT. ,.LA""ING Il,a .. ,,- ." ..... 11:011: 

-;>l..~ 'E g. .V&8
R
opmon h S. LEIHS OIlANESIAN . VOL"". 208 13 .. e/"" 

. ngrg. esel1rc . 
16 N .... 

NI.T "IIY~ -,,--

® 

~ 
I 

-..,J 
I-' 



P,,, .. T llu511:1) 18 BETAI!. 7 PROCESS ESTIMATE SHEET oC ...... noO'T:=============. 
I ~ROG~4 ... OR. etA .. 0. I""'" ...... e . \,nut onu 1 .... ~h'2~5 

II FI.I O:;'!'A'!' ~ 5.S. :iI'ACEI\ SIIOIIT 
'OR IAOO(U ' .. An"' .. L "COH. '.N. 9-10-80 "lL'''" 3-11-80 , .. cr 2 ., 3 
AZIHIl'l'1I IllUVE ASSEHlIl.Y STEEL .14 ® 

01'1". 
NO. ore"ATtOH O[ "'''''''0 .. 

t-;(~~~,~:.;~;;; ONTO ~(~"fAR~'~IAdjE'I'1C 
CIIlIt:K - (:t(JNIl ONE FACE, TURN OVER 

.. --'-(;IiINIi~NIl FACE 

fOOL - .. "c ........ - IQu.~ ... , (.,.AC .... J ... :u·':L'W 
OI'C'UP'Y.OH - 100L Ott a.f. leU"'., ...... I C." 

1l1.ANCIIAIUJ Gil I NIlER 182 

.u. 
N ... utl. 

lO •• L 

.25 AVAILAIlLE ROM-1!,FJ:ti! .. IL 131 I 1,000 I t-- I , I 
'1. 9 (1l6 511 O-Itl _ J GAGE! 

--Mr.'r·T.TMTIllYOI'C- I I I I I I J--- '~'-~----:2TMTN]'P1: 

------r------. ~--_r--~----1---~---+-~~----~--+_--~~~~ 
.~--.--.-~~ ft • I , 

)O'---niEMAcff1'1' 1 ZE 

r~clCJllIl:'Rl)~ ~. 0 . - IIORE In 1'0 SIZE 
.68 H N PC 

IlEMAG. COIL INC. TN U AVA II.AIH.E dlWM IlEnl\J. 3 

--------+~r----+I~U!ill.l4ll=J.ill8)__+I--+---I----l--+----I---J---I 

SINGI.E 5I'IUIl .. E UOI!lNG 
MACIIINE 

56 .86 AVAIl-Ail!.!' IIlwH 111\1'1"1. ~'i.OOQ 

L.9. (1l651140~18) 
------------ II -f-I -~-__4-_I~--t___+-_+_--f-

~===-=--=---.:: -~=----~~'-~~---·----==-=r=E1 II I I I I I I I I I 
.~-.------~ --- -.-i=-___ I I _I II I I I I I I I I 

~=t-_~~~~ -=~~-----~--.-----
~-------

-----~ ---1---1-- 1~---+-----1~--f----1t----t---t--+--+---t 

___ --L-_ .. .I..-- II I 6.000 
lv'ALi 

Al"4Al\lCi 

~ 

Pf'()( EU EN"III, IPLT_ LAYOuT 

J. CALIIOUN 1 AUTOMATION OI:501f.N MAll. MDLG. 
& .. ". 

I 
Mfg. Development ---t.;.ou ...... HGR_ IL.... -----t~HTii":---"1;;L'i~~iiNG~ .. :--~ lp;;o'DH_ 

i!:lIgrg. & Resu/Jrch 

OA.IL'rI IltlVIC( 1II10'D. Pill V_HleLI IN'.' AllY: -... -
21111 

50,0110 I'lm YR. lONE 
D.,LV "LT. PLA ....... GRI::)M'$. I.UPIA'::.::D::-:.::'''".------4 
VDLUMI: 

13 .. e/M". 16 ""'. 

:r ....., 
N 



"'~"" PROCESS ESTIMATE SHEET Ol:h .. """ .. T: 

-~R'·G~'" 'YR etR NO. P .... , N~"f ,nu£ O"TI:' P"", NO. • 

---1!I·:I.I'I~;'I',\'I' S.S SPACEll SIIOIIT 9-10-80 835235 
'01' .. OOllS .... TER' .. L .H./ RCOH. FIN. "'L'''''' 3-11-80 \'IOI1:T 3 ., 3 1 

AZ 1!1I1'1'1I III{ I VI' AS~;I:NIII.Y STEEL _B5. • II, ® 
orr". 
.0 

1 r 'OUL _ .... CH'N' _ 'Qu._.... }::-:o.."U 'n. f" "C'LITY .... 0 OU .... aLI. TOOL con -1 IPCC'''L TOOL Co.T L ........ 
01 Ie ,,,,.,.Otc - lOOL 0_ •• T. "IJ"'~.C". "~":-.. N ... ",T.. I J , ... nAL- , I I I •• '.'. Cot_ 

O",,..TIO .. DII'""''''IO .. 

.. --------1 . _ ... A to'A", _!~~ .'~~~~"' "'1',ON 1'01AL DCi ........... LOI'.v" ... ' 
. IN.llliS.TIl.IALl'AltTS HASIWI! I IN/~ TN AVATI.AHIF hmr DET 11. 9 • • • '>11 ~:'!l;i!! 
____ 4_ I CYCLE I (Jl65114~!.........--f-_-+_--1I--___ -I-_ 

I--·-I~-+--.... 

· .. -----.--.. I I 

:-=--~---~ . =l I I I I I I I I I t=i 
--------1-1 ---

.. ----- -----+1 -+I-+--+U ---;---t--t--i----t-----f-+--l---I 
· - -------------

6-,y-l-Fi"NAnN"sPEi:fTO-N----------

tt:.
-~~~~~-. - I I II Nil. J.All ~ 1 I 3,000 I I I I I 

·-------~GflTS 

.--- ·-----...J---,,;.,,..U7'1NCn 
--

~ ~~r_--,U~-----+--~---r--~----;-~r-~--~, 
------1 II 

._-------
-------- --_._ . 

. -.------ ------ -------

+_1 1. 11 II · i'l(ifSliN"ACI<I::I.ITI' ----. 
--_ ... - -----. ----

.. _.---.. -- .. -._ .. ------- .. ----... ------.-+---+---II----t---l----+--I------I----I---+---I---I 

IlI1AL.. 
. __ .. _L. ----1-1. .. --1

1
.1' 11 1,000 t 

R( .......... ~ 'l'OTAI.S: FAC. 
'1'001.<':.
EXI'. 

!l,uo:;l" 
;~ J 13,000 

j
"""OC Ell ("'GR. 

L 
_____ ...J.. ______ t.=.J. CAI.HOUN 

• NO\.l$"" • .!Nc.R. 

:jli.d Mfg. Development 
Eugrg. & R"s.,,,rch 

PLY. LAYOUT 

LAII .. 

AUTOloll.' ION OESIG .. 

ciU"AL. CON''' .. --r"i:"i:I: NCii" • 

DAILY aI"VICt: III('Q·D. "',l1li VIHlell .. ,.-, A""; MATL. "Ole;. ,....... I 50,OOn PEl< YI<. ON~: 
""ODM.DAILY "Ll .... L.A'Ni. ... G IA'::)"'$. I lu"I"II:Ot:I: 

YOLU'" 208 1i1 "elK". '6 ...... ,. 
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IIb,IIH-HI IIETAIL II 
.. , .... ' PROCESS ESTIMATE SHEET 0,".".,..,.", 
f".",'"'" R t NO ""ULOATIS I ... ", .. 0. ============. 

JILl W:;J'A'I' 9-) )-80 835236 

, ~,. n?t~F.t1I'i( I VI': ASSEHUI.Y STEEL 
.'.1 
LBS. 

RG". 
'Ii, 

, .... "'LIAK 3-1J-80 1~I:T .. 3 

orl ". 
.. 0 

TOOL _ .Ac ..... a _ CQu._"" 'Jowou.. acT an. #" .Clt-.TY _D DU .... LI TOOl. con '''CI.L CCIOL eCIIY ...... .. 

ol,C ..... ,.OtI - ''DOL ~ ... T .... ., ..... " ...... "GUIle I... .. ... u,.. _+' I , •• ,a\._ I I I .. It. ~Ot • 
__ 1 _I" JOTAL .~~~ .~~"T I L.A',... .0'&" OCtd5M' ......... ~, 

~~~~L~J1JIIINC;~·~~~=- - -t 11 .~ ~ I 

0"1",&".0·.01.' ... ,",1'.0. 

------- I I I I 1 i---

.- -----.-.- --. ~ I I I I 

--------

__ ill_LI.O:\D.I\i\H INTO AlmAHIVE CIITOH' l..JillIlASIVI' nn·Off.jJACijHW 1-1 1 96 r-- -SII-- Fr;VAi\661FFI!OM IW'IUJ 71 - I 7000 F 1 F 1 I 
_!!£Ifl!lNI':~L..i!£f...!il.MlK_I!.UiUJL_ ,-- 0651140- 8 tlETAll 7 

,tlo N I Nil'!: 
a 

._. __ ._-------
--_._--- ._. -----

-··------·---1-1 --+--+----tfll----f--+--f---t__--+---+--t-~t____II 
... --... -- ----.----------+.---- U 

----. ------ --+---+--I---fI~1 ---t---t--+--t----t---t---t---f---t 

... ---.- --.---.----.-- -I U I 
.. -----------+-.~- I H I I 

__ . ____ ._l.I _____ _ 

1 (..01 AI..' 1111111 

Af ...... ,."'" 

,..()( (s& e:MC.". 
~==--f.:= lo~ .. c~ ______ r:~ MOLlO. 

OA'L" IEAVIC r: II£Q·D. _ ... Ve'''CLI. ... EX' ...... : 

.I. CALl10UN OttE 

Mfg. Developmtint 
... ous,'ftI.. e: .. ~ .. L.... QUAL. eON'''.-i''LT' "....... "_0"- DA'LY ~Ll' ... l.A ....... Go At::)M,'- • IU" •• 'COCI; 

$IWt U:IIIS 
vOLUMe; 

EIlf,(rg. & rt"f)"".·ch 
S. II11ANt:s 1 AN 20S ) 3~c/ ..... )6M .... 

_,itO. 

(f) 
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Pl"""' 
"nfn)~'l~'lrHA ,,0, joXRtNAiiC" 

S.S. SPACEK LONG 

PROCESS ESTIMATE SHEET 

'UU9'_ Yt !l~ 0&1""''''''",;=============::. ....... ' .. 0. - • 
835236 

'OA .. OO(~S ..... '''RI .. L WT./ AGH. FIN. AILC .. u: ,,,CT., 
AZINII'rIl IJI{IVE /lSSUIIILY STE~:1. lOW .14 8-11-80 2") ® 

or.", 
~", 

0.-1:."1'.0 ... Dl.' ..... '.e»t 

20 '" UlAlJNll'TSO'lITOT:OTARYMAGNET Ie 
nrr,iCK - GIll Nil ONEFACE;TUR1IOV'ER 

, GlIT~NnACE 
, ---:-:,lr;lI HI PC 

TOOL - .AC"' .... - &Qu,P1lIa .. T 1--4( ... J ... , I .,,-
oaaC'''PltON - TOOL 0 .... , ... u ..... ., ...... r·~: .. L'W ..... uT •• 

IILANCIiARI.l Cit 1 NflEI! 182 .26 

tOtAL ."I'C ..... G .. , 

AVAlI.ABLEI FROM Iill¥IL T 1--=1 . 2000 -1--. I I 

.-,----, I 1--1 

--' ----,----,~ Dr----+---+--+---+----t--f----t---t---I 
"._- I I D I 

'HI IlFNACNET I ZE IlEtlAG. COIl. f'No' '"~ A \1 A II A In .. -I FtlOM IIp·' ~ 

CYCI!' 

.~~=-=-=-.. ---- t-- I I I II I I I I I I I I =1 
.',(1 ~~ifu~"~'~~~~~~",,,,~~jid ,,! ........ +- ,,+ 'I I ~oo I I I I I 

--.--- .. _----- -.-- -- -----

-,-_0'-" t-I n I 
'(,.0'''''1..' 
Hi '4""_' 

.... .()( .(1., ENG". PLT.LAYOuT AUTONA',ON 

'-_____ 1-______ t .J. CAJ.1I0IlN 

Kfg. IA!Vtt lopmtjnt'''OIJ'M~G-,,:-,tL.-.t=--------t"~'d. --. .. --

~"grg. & I{",,(, .. rch 
~ 

DAILY SI"VICE DIESIGN ~"ATL. MOLG. 
I.MG"_ 

",LY:-IEN"":--- ..... o:~D:-: .. ,.-.-----IIf:D:-: .. :-:'L:-Y::--:":-:L-=T:-: .......... Nl .. C; 
YOLUNE 

, . 208 

"CQ-D, ~I" ,,«N'CLI 
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R'&":)M'''' 

7000 

13 .. c, .. ". 16 ...... 

til.' "'IV; -,,--
IU""tIOC'1 ~ 

!lJ ..... 
VI 



~l A'-' . 
~G,::,~.~""'6""R"'frlt01!A NO. 

111': l.l "STAT 
"""TNAIi[ 

S. ~L SI'ACt;K I.ONG 

PROCESS ESTIMATE SHEET 
IUU( OA'(' 

0« .. """",,,,;=============:.. 
,."", .. 0. 

815236 
, oft ..-OO(L.S MATE""AL 

--1i.1:Iili.L 10 I () 
"T./ 
LSS,. 

.,c;.H. Fill. 9-11-80 "t:LUIC3_11_80 IStCu 3 .. 3 AZ IHIIT!LJ.!.!UYE ASSENIlf.T 

0". A. 

.0· 

';" 

(,O 

0""":"0" D'.' ..... ,10 .. TOOL. - III"C",,,C .. IQu ..... I .. " "'AC ... J"c:..·"TL~ 
DI.C",""C)M - TOOL 0" a.Y ... " .... tIII.,n. I CA" 

.. .. -
M'MUl •• 

.. IIA!i!L __ .. INilIISTBIAI 1't\'mIMsU'"II l-i-In-l:,~::,/N EVAlT.A'HJl -f I I 1=-1 I J 

,-----, +--
._--,-- - l---------,--t--t--+----i----+---ir----t---I----f--I--.f----j-~_I 

.-- t----4 I I 
------.- D 
-----,--- n 

F I Nil I. I NSI'ECT ION GACES • tJt\ • ~u 'lnnl\ 

II 
--,---- -I f II 
----- .---- ----/ -+--I ·~-___lnl~----J---4--t__-_I_--___lI--___lI--__I-_l---I 

__ ,~=~~==~~~=t_==-_=__-=====r-t--t----fllll---t---+-+-~f----+--~-l---I---I 
.- -------.---.---~ 11----+--___lI--+---I----J---J--___lI----II----I 

!'L!(;!UJJi\!, 1\1::I..J )';1:: ._ 
--- 04-1--·1 . II I~---+_--I--_+_-~f_--_I_-t-_;--+--t 

''"'t Al I 

,--- ___ .L I uril I 1000 I I 
Al .. 4A., 

~ 

TO'('III.: FAC. 

T()()U; . 
EXI', 

() 
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() 

IO,O(){) 

.... , ~II": -r PflQ( flo' f"G"'-~PL-" LA'W'~O' A.U10MATlO.. IOfSI(... ~"ATL' MOLG. DAILy,IIIV.CE l1li'0"0 ....... V'HIC ... 

.!. CII1.I!OIlN EMG"_ ON!> 
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J.:n~~rg. & itt!~HU.tJ"(!h . ..c/"". 
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065113:1-18 DETAIL 9 PROCESS ESTIMATE SHEET 01[~."""[10';==========. 
NO. ,nut 010'" ~"n 100. 

,OA .. OO[L5 'tIT./ 
AZ I ~tII't'lt ill! I VE ASS~;~tllLY LIII. 

RGH. "10. 
. 7() 

9-11-80 A-835234-A 
"~LIAII! 

2-29-80 
'tel:T ., 

4 

or,,..} O,"I."1'tO .. Ot'(.'''''110.. TOOL _ "ACHU •• _ IQU'~"'.T Iw"'.... "I' .u_ fACIL.TY AND DU"AaL~ TOOL CO$T ..... C ... L TOOL COlT 

,.0. DIIC" .... '.QfIt - TOOL 0 .. a.T. MUN.III .en. "~::-y " ... u'l. ~t. 'lIIUAL- I .. It ~ .. :.~~ 
....---. ___________ .~h_ TO'AL a.lle 'RIIGNY LA1.0.. lO'.L DI.,lG.I.",,,,.I. r~" 

.5 .. ___ llli.t:t:HW S'I'I'FI TIIIIlNG.__ -- .-.-- J .11 ...., r----l 
_ I 1 .. 

. -1- 1 1 

I I ~ 
.!U . LLilAJL.JlAIl ONTO hllB AS I VI' t"IITOl'F --J...Allil.as..L\lJ::...J.:ll:rilliJL&C1ll_-r.J.--t-~'>'--r--,..o!;.:.--t-----"9..!.7~~.-7f~'o'i~r....L-+--'-".u!.!lL.-f---I---+--+---I 

~~il1N~~~~T() II'NGILL---t----------------;r_~r_-_t---_t----_i~~~~~~_+----~~------~~--_l----~----~-~ 

loll NIN ['I'll l'~_ -+ 

--------; I I II I 
----

20 -Ji!!ill!ll () II TO SLlI' I ("FNTFI!I"SS ell I NFK 1 1 1 1'12 1 ,25 I; -.--- -y----y 

1 __ -4_liICT ·I(Ul.lllL.1!.l.:.. 

__ A ______ _ 

-.---+==.===== -::.:~ --t_-----_. -----t~=t It. I I I I I I I I I ---.----~-. --=l~~----- - ==l=l= 
.. -------.--.. - ---4--+--. I II I 
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OAIL'1' POL". poLA ........ G "lIEaM". 'up,Allloel: 

VOLU'" 208 13"c/"~. 16 tuU. 

----

@ 

:;.. 
I --.. --.. 



Pl"'" Db5111J-I8 IJI!:'I'AIL 9 PROCESS ESTIMATE SHEET O« .... """' .. T:============:,. 
"ROG;....... R t PART NAME. IS.SU£ OATIS _.filll ..,0.· • 
IIEI.IO:3'1'A'I' II.S. IIOliSING IlIlSIIING A-835214~A 

'OA "OOfL~ MATER'AL flT./ RGH. "M. 9-11-80 A"LI"se 'ttlIT" ~ 
AZ1NlI'I'li ilRIVE ASSEHIILY STEEl. 'I'IIIIING .70 2-29-80 2 4 lI" 

orc-, 
.. 0. 0 .... ".1'10 .. 01"''''''10 .. TOOL _ .. ,.CH ........ I.OUthl ... ' J..""., "I., .". ,. ... CILIT .... ,.,.0 DURAaLI. TOOL COlT ''''C'.L TOOL CoaT 

Dlle'U"'IOM ... 1001. 0" •• T ... U ..... alft. "~Il .. L'f M'Nut.. ~4p ~'4: ... "aL" 
... IOTA" ..... e , ••• ~ .. 'I Lal10111 

h:iiriTi)AIl-I'M'I'S ON'f(IRofAiiri·iACNETlC 1 BJ.ANCIIAIUl ClliNIlEK -- I IH2 .2b AVAIJ.ABU: FRON-iiE1AIT-j --1'--rooo 
CiiUiTK-:"C-IITNif1iNirFAC1CT'1IItN OVER I (065 U l<!-I~ _ 

to'fa\. 

CIt! Nil St:Cotm FACE. . 

.21 Hlt-I/PC. 

---.-- I t--

-------_ .. _--

Ljl)Ti\i~MACNE'I' 1 ZE nE~IAG. CO 11. INC. IN AVAll.Alll.E IFIWN llE1liIL 3 

--- f:"IACII'di: (1l=1l5~l!n 

-'l(i-=-:lIlOR": III TO SIZI~ £. .~INCEN'i'TtiC TO (l·'l SINGI.I~- SI'INIlLE 1I00n: II I 47 I 1.02 I~VATl.ABu:JF'IO~ J)E'I~t L 5.000 
(P6511 (l-I ) 

.. -----------t---- + II-I ----+----+--+---I----I--I---..... -..J---f 
•• _. ___ & ••• ____ .,._. ___________ • ---1-

'---'-- --------------------

~~- -----=.~=-~~---=i-------=-~-====t=t=t==r I I I I I I I I I 
-- ----.... ---t I---~__II ,.---I----I--I---+--I 

.. __ "_._ _ __ _ ____ .. __ .L--___ ... .....1--1.. 

'(.1' At.' 

'U"1A.'h{i 

~ 

PLT.LAYOUT AUTOMAT'ON DISlr, .. M,AlL. NDLG,. , ..... I l~~["'~~ 
I .J. t:AI.1I0UN 
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Drive Housing 
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Assemble Seal Enclosure Cap to Elevation Drive Shaft 
Assemble Shaft to Elevation Drive Housing 
Assemble Worm Gear to Elevation Shaft Housing 
Assemble Bearing Cup to Attach. Housing 
Assemble Worm Housing to Elevation Shaft Housing 
Assemble Gear to Elevation Worm 
Assemble Seal to Attach. Housing Cap 
Assemble Worm to Attach. Housing 
Assemble Seal to Motor Adapter 
Assemble Cover to Attach. Housing 
Assemble Motor Adapter to Attach. Housing 
Assemble Coupling to Elevation Motor 
Assemble Motor to Motor Adapter 
Assemble Pipe Plugs and Alemite Fittings 
Lubricate Elevation Drive 
Sub-assemble Magnet Holder to Rev. Counter Adapter 
Sub-assemble Rev. Counter Adapter to Sleeve 
Assemble Magnet Holder to Worm Shaft 
Assemble Rev. Counter Adapter/Sleeve to Elevation Drive 
Adjust Gap between Magnet and IC's 
Assemble Cover to Motor Rev. Counter 
Assemble Stop Collars and Actuator Nut to Elevation Shaft 
Facility and Tooling Cost Summary 
Direct Labor Stds. Recap 

Item 1 Housing ifoD-651140 -22 A-175 
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Housing - Elevation 
Plant Engineering Requirements 
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Attachment Housing 
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Item 3 Attachment Housing Cover ifoA-5510 

Sheet 1 
Sheet 2 
Sequence Sketch 

Attachment Housing Cover 
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Item 4 High Speed Cap-Closed iFA-4485 
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Plant Engineering Requirements 
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S.S. Shaft Washer 
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DETAIL 6 ~ 
"'L.ArII' ucr· .... t .... : 

PROCESS EnlMA TE SHEET STEEL MACHINING 

PROC;~"" OR ttR NO, " ... IIIT ..... M£ l$SulO ... TU " .. ,,' .... -
IIIGH SPEED CAP - OPEN 

8-29-110 PROC. WINSHITH NO. A651140-45A 

'ErE'V~~~~ IlRIVE ASSE~\8LY M..,TlllI"'L .T-./ 
l.";4~ ...... Af.La"K 'NCIlT ", 

ClU7 cor.1> nor.I. STEEL LBS. 4-7-110 DESIGN 4-7-80 1 4 

0,..-. tOOL _ .4C;M .... - &QUtPMI ... ~ ...... .... 
1,1 .. ,. "'CILITY ..... D DUfII .... Lf. TOOL C051 IPIlCIA,L TOOL CoaT . ...... 

.. 0. 0"'111"'1' .0111 OI.' ..... 1'.OtI D.'e .... lIO" _ tOOL 011 ... 1' ... ~ •• MOUALY -.... CAP, ..... ut •• 
_~""L' ........ :~ ... eM" 'lOYAL. .~ , .. .,. ... ".00 ... to.aL .a .... 

f--

-~ I<ECEJVE BAR STOCK 20FT CRIINP. . 
LEW';TIIS ---

f--

-
-
---

I--

10 CIIUCK ON DAR O. D. & PERFORM 
TIIP. f'or.LOIHNG: 5" TunRET I.ATIIE 1 25 1.94 92 000 84 000 1 000 7 000 7 000 

ROnGII-~'ACES AIR LOGIC CIRCUITS 

CP.N'l'ER DRILL 
PILOT fJHJLL flORE 
DRILL 1" TI> 

COIJNTI-:R flORE 
CU1'OI'F --

MACllnlp. CYCLE TIME --- ,-

__ . --L.3.L l:I.J.llLEC- .. --
- -

___ 1_. ~-,m CIIANGE OVI-al 

- ------ .. 

-.. - -
--- ------ ----

--~"-- --.------- -- -- -----_._--------
--- ,-_. -----_. --- ----
--- -------- --
--'--------- '-
re .. 1 ALI 

"1: .... ",.;, 92,000 7,000 

I .... 0( EU 'KG"'. "LT .. LAYOUT AutOMATION O£5.GN MATL. MDLG. DAIL., IIAv.ce _«O"'D ...... ",_ .. teLl M •• ' ~II.: 

_111._ 
~ ...... 

J. CAI.IIOUN ..- . 
50 000 Plm YR ONE ASSEMBLY 5 

... Du,~.I[HG ... LA-a. QUAL. CO .. y .... POLT. ~"4i" . PAODM. DAILY "'LT ... LA ....... '" "1:~1L, IYP'.'CO •• ~ 10 
3!;." ,Hfg. Development VOLUME 

OIlANt;SJAN 208 13 ~C/." •• 16 "'U. - - --' Engrg. & Research 

:r 
t--" 
1.0 
'-.J 



DETAIL 6 ,a 
t'l"" , PROCESS EU,.ATE SHEET 

U&P· ..... Il •• : ---- .. -_ .. _---
.. "0(;" .... OR lt" NO. P .. "TN .... I: '''UlO .. TIS P .. " "0. -

IIIGII SPEED CAP-OPEN 
8-29-80 PI¥lC. SIHSHITH NO. A651140-45A 

'0" MOOELS MATI"IAL .T./ RCOtt. , .... RlLI"" , .. eT 
.~I.E\ \·1· liN, IlJU.III' A<;<-:~·"'HV Cll17 STEEL , ..... eI' 

1.344 4-7-80 DES. 4-7-80 2 4 

0"1 lilt. tOOL - ..... C ...... _ IQuIPMI .. , 100 ..... 
... .". F .. eIL.TY AIIO DUR".LI TOOL con ,PlC ... ,- TOOL Co.T 

.. ". or.".TIO" 01""''''''011 DIIC_IPTION _ 'DOL oa a.f_ .. utile •• "OUAL. ....... -.... c: .... "'MU' •• ~:::o'; .::~ .. coa' IOta&. ... "'" " •• 16'" ,.,aL DC' •• .... 1.. 
I --

-2Q CUller,; at.! Q D 
.--_. "TNT<;II PArR <:um' .. rR· .. • ') STATTON RORTNr. 1 1A 1.26 79 000 72 000 1 000 6 000 3l 000 ~,000 e,OO( 
f---. 

& FJNISII TURN 1.572 DIll. MACJlIN~; 

SECOND CIIUCKING, .. 
LOCATE ON SURFACE ' A' CHUCK 
ON 0.0. '---

FIlIISIl FACE TURN & BORE 
1.0 . 

. _- - , 

f--- MC'r-I.OO 

---

.-

J 

-- -i 
.. 

-- _. - ... 
- ._- --_. -~. 

. - 1--. _ . 

... -- , _._- ._-----
--.-- ._----- -- -_ .. --'- .. 

f--- ------_._-_ .• 
-_. ------- --
--.- -_._. __ .. -- -_. 
'CIT ALi 

AE ....... ($ 79,000 33,000 

I , ,..0( £U £NGR.. PLf. LAvouT .t.UTONATIOM DES,GH MATL. MOLG. ....... ..se:.".CI: UII'D. pc .. VC.'C:LC .. e:.,. AIIV: -"--c ........ 50,000 PER YR ONE FINAl, ASSEMBLY J. CAt.IIOUN 
"eOu,,,",. IEIiIGa. '--"'- PAOOM. DAIL" Pl.". PL "IIHUIG "~=-'s. '''''call 011 , 

31;;..- . Mfg. Development 
LA. •• QUAL. CONT". PLT. ENG". VOL",,_ 

20A 13 pc'"". 16 M"'. - - • Te~nl7"1"'17 £. n':HU:;:I,J:lIyo~h --

:r 
t-' 
\0 
00 



DETAIl. 6 zi 
.... ,,, .... PROCESS ESTIM. TE SHEET ............ -...... ~ .............................. ~ 
""0,""." OR ttA NO. PA"T NAME .nUE OATei p, • ., WO. 

HIGII SPEED CAP - OPEN 8-29-80 WiNSMITH NO. A651140-45A fnG uno,., I. MATE'UAL "IIT./ AGIO. ..... "CLIAM ' .. IT 
., . ELEVATlON DRIVE ASSEMBLY rl117 STF.F.T. , ..... 1.344 4-7-80 4-7-80 3 4 

or,,,. JOOL - .. AC ...... - .OU ............ "'4 .... ... .'1. ~ ACILITY AHD OU"AIILI TOOL con 'PeCIAL TOOL COlT . ..... O"".A'I '0 .. OI.' ..... ".ON MOU_L'Y .. 0. PI'C".Pl.ON _ TOOL O. e.' .......... A.ft. c ... ..... " .. , -::!';; I,::~~. c .... I'D'''", • "'etC , ....... " 'loY ... DC'IG" . .,. ... 
PRODUCTION Dinr:I, 1 500 

I---30 DRILL FOUR .281 DIA. 51 0.94 USE EXIS INC DRIL , PRESS 3 000 2 500 --
~~ ON np.Ta.n - IlOLT HOLES .-DRTI,r. ONE nOLI': AT A . 

---
f--. TIME USING DRILL FIXT 

& CP.NTER PART VIA 10. 
MC'l'=.75 MIN/PC 

~ 

I- --
-'-
f-

-
~IASII ~UATr ~TJ> 

35 FINAl, INSPECTION GAGES I TOJn L"n 1 nnn , ""n ~ nnn 600 10; ,4nn 
BENCH 
LIGIITS -- --

.-
1--- - ... 

,,_. 
PERSoffilL RELIEF n'l> . -- ~--

-.. ---
-._- ------. 
... _-- - ----.----- ---

------, 
-- -------
--- -----_ .. ---- ----
''''ALI 4.42 It, .... ,,_,. 1,000 9,000 

, ",cx En ENG". P'Ll'.LAYOuT AUTOMATION O~S'G" MATl. MOLG. 041LY "AVICI "ilI'D ...... "'.ICLI M'I' AllY: -,-I J. CALIlOUIi a-eA_ 
FTNAI. ASSY 50,000 PER YR_ ONE 30 

I .. Ch" ..... I: .. G .. LA. ... QUAL .. CO .. T", PLI.I .. G_. PAGO ... DA'LV II'LY. II'LA_,,,(I RI::)MIS. _ ..... 011:.: 
~ ,Mfg. Developll6nt "GLUMt 35 S. LEIHS ?nn " ~C/" •• '" " .... - - .' - Engrg. & Resellrch 

:.r ..... 
\0 
\0 



"l.".'" PItQCf5S ESTIMATE SHEET 
UCP."TllII .. ': 

, .... 0" ...... OR ItA NO. PA"'T NAME IUUt DATU P.'''1 .. 0. '-
!fIr.II SP~Rn rAP - OPRN A651140-45A - DET. 6 

, Oft .. ootLl . MATE"'IAL eT./ AGH • ..... ""LIAK .... , 
.. "1t1N II,'",,' ''',··· ... ''v PLIINT ENGitiERRING REOUIREMRNTS .JIli • 

or.-. TOOL. _ ."CMI" .... QU ......... " .. "" .... .... .". ,. ACILITY .... , aullA.L. TOOL COST SPICIAL TOOL CCleT 
.. 0. 01"'1.".710" DI.C ... ~'.'* O~K .. I .... OII - 100L o ••• ~ ......... ttOU"'-V 

~U'UT.' ...... c .... ~ .... L. 1'O,AL. ._c 
~~-~-.. ., AYtq!l 1'O'At. 01 .... ....... 

f-_l CIIIP - COOI.IINT AND CI.ARIFICATION S STEMS 12 500 10 000 500 2 000 

f-.2 COOLANT REFRIGERATION SYSTEM . 
_. 3 RXIIIIUST - FIlME - DUST AND VENTII.ATl hN 

_-1.. CO2 nRE PHOTECTTON SYSTEM 
5 MONOHAn. COtNEYORS 
6 11OIIOHIlIJ. CARRIERS (TOOJ.ING) 
7 ROLl.ER CONVEYOR LOOo. 'iOO 500 
8 POI-IEREfl CONVEYORS 
9 PLIITPORMS - STILES 

-l~Q SRRVICE RAIL:;! AMn IIOJSTS 
11 TOOL CAB INE1'S - RACKS AND STANns 
12 '0001, CON'I'Hor. BOARns 
13 imHK - GIIGING liND ItISPECTIOI! TABr.ES 1.000 'iOO 'i00 
14 PARTS BIISKETS (EXPENSE) 
15 PHonUCTIOl~ AIDS - IISSEHBT.Y AIDS 
16 SECONDARY r.IGII'rING 
17 PROGHAMMABl.E CON1'HOLl.ERS 
18 AUTOHATION - PART IIANDLING SYSTEM 

19 "N(;HlJ-:f:RTUG SEHVJCES"..lillSIGN - n:XPE ssL-
2!l. .!lli!.LIllNr. SPRVICES - UTH" TTTES 

21 POlmH AND ~'REE CONVEYOH S~ 
22 POWER ANn EIlEFj mNllEl(QI!' CARRIERS .1' ~TT"~ 
23 ~IJI(~IIINI~ EQIJ!:!f!II'nQIIS IItlll IlI::Cr" 

..2L ~LlU:l.1!....lllllliIiANGEMeN'r (PXWNSE). .. _ I-
~~ .. M.aTIillLIll.&..IIA@J.WG - RIICKS -..£QIITA EBS - IllltINt.CE 

- -- ------ ~ .. 
. _ ... - ------_ . 
--' ----_. 

._--- ---_._-------- ---" -- -----------
--- .. ---- -- - --
__ l}!!IUU!ll....£(}!'!STrmCTIQrl. . noo <:n. J>T 

'''' AL' 

"("'4.".' TOTALS: f·AC. - 186,500 ) 14,500 
'1'OOU; - 49,000 )239,500 
E)(P. - 4 OOO} 

I .-ex Eq ENG". PLT.LAYOUT AUTOMAT.ON D~5'G" MAYL. MOLG. O .... L'r IIAVIC" "EII'D ...... ""M.eLI .. ,IY .... y: 
IMe". 

".Du,"'" ."Ga- LA •• QUAL.. CO .. , ... ftoLT. ENG •• ,.III:ODIi. DAILY "'Lt. Jl'LA ...... G 11£'*'" • ......... EDO: 
~ ,Mfg. OElvelopmant VOLUMI 

~C/"" "fI,. - .. ' Engrg. & Research 
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Pl""-' PROCESS ESTIMATE SHEET .... r.lW~t, •. 
PIIO,,;o4 .. .,R tit:" H.,. P.·", NAMt: '''U£ OAT" P ... , "0. -
IIEI.IO~'J'A1' S'I'ANI)AIUl MOTOR ADAPl'l.:tt 9-8-80 C7922A 

'011 .. 001''' ~ _'£Il'Al. 
~~ :G~, FI .... ·'·l.IAIC '~U ." t::LEVA'l'lON DRIVE ASSEMLBY ~A!-:'I' TRON h-?O-7'i 

OP'-. lOOt.. - .4C" .... _ .Qu'~II"T 

"""" ... .. ' ...... F AC'l.ITV _0 DUIII •• L' TGDL C051 .... CI ... ~ TGDL c., . ...... O"I"aTIOM 'OlaC."''''io.. D.'C_."'tCNII _ 100L 0" •• 1 .......... "GU"". "C>. "W. C" .. 
..... Ul •• ","AL- .",,,a .::I~~t ~OI' 

- 1-' .- 'I01AL .A'~~ " •• 'GN" LaYOO .. "OIAL .., .. 
r---

._. 
!.!5. JII':nmm ~;I~:iTlt:I!i -

.. -
-_. __ . 

CYCt€' ... _- -
1.!L_ llill!GII AND FIN 1I0'1"I'OM SIIIIFACF. ANI) AIl'ro·. __ 1'IIRIH'T lATIiF \ 1/\ 

.\ "" GG /\/\{} MI\I'" ?ilnn 7/\/\/\ '1/\ /\/\/\ r----4 
~~l~ l!.!2l C'UQR~ T -_.-

---'-" 
GAGES 3 000 - -' ---_._----_. 

-
-- -- I"~'I' ~' 'I'UI! - l......1....Mlt:l 

-
--_ . 
.. _--
--

;!lL (;011" IlIU 1.1. ANll FIN 1I0ltE I, 1 24 nOllE FROM OI'ER, 10 30 1.62 15 000 
II. £, ~', 'J'IIIIN' I. S74 0.1>, and A1>J. ---
SIIIIFACE. 

--
.•.. _- J::!:il:...J: 'I'm' - I 'ItllI1l CAf:FS -. 1LllOO 

....... -
~i>T, GIIANGIHlVEl1 (2) 1I0URS 

. _._- - .. 
---_. ------. _._---- - .. 

. _----_.- -- ._-_ . , 
-- .. -----.-.-----~---.-- ------_. __ .- -

... -.--,,----
.. - ._---_ ... ----.-

... - ----_ .. _-- .. _- ---..- --------- ----
-'- .. ------ ----' _ .. ---------_. -----... -"--
-- ---_._--_._ ... -_. 
'--" ----.--~----- -.- -- -

99 000 44 000 lvl ALI 

At ... A""" f 
'J'OOLlNG FOR MO'COR AllAlrCIlR ON AZUJUl'lI lllUVIl 13,400, USE SAHJo; FACILITIES. I 

I "'o(E"" E""~ PLY.LAVOuT A.,.'ONAT.oN . ' oa:"r.. .. AYL. NOL" • OAIL.Y K.VtC: • .CO'O, .... V'.IIC .. , .«.~ A.'V: -,- I , •.. 
U. COVE 100 000 PER YR. 2 

, 

• ttOu, ...... "oG" .LT. ENG •• - PIIOOII • DAILY "'L" ... LA ...... G ""aM'" ......... 01.: I ~ .' Mfg. Development 
LA •• QUAL. CO.TA. 

VOLUIII 
OIlANESIAN 416 PER I>AY 26 PC/"'" 16 -., - _ . li' .... ,._.... fl. Q.o.coa ....... h ..t -.--.---.--~ 

@ 

:r 
I'.) 

o 
I'.) 



..... "'''''. PROCESS ESTIIIA TE SHEET 
.,.. ......... -11. ... : 

.. RO" ...... OR EtA NO. ~"'RT N ..... e: IIIut: O""IS ~"'''1 01 •. STANDARD MOTOR ADAPTER C1922A 
'OR "OOrl.S "ATI,RI ... L '".1 RG ... . .... 9-8-80 Rf.L .... " 'tel' EI.EVA'fWN lllllVE ASSE~IBLY 

.BI . 

ope -, TOOL ... MACHI .. & _ &Q".PtiI •• l' I-~ ... ... .n. • ... CILITY _0 OUR .... LI 'DOL C051 ,"CIAL 'DOL CCI&, o .. c .... ".o .. PI .''''''1.0.. ..ovAL ... NO. DCIC"." .... _ TOO", 0" •• 1' ... UNa .... ..... c .... .. ... U, •• 
"::.~~. Y0'.'" a.alC ..... 1. .. ' '.,aL 0 ....... . "' ... :10 "mtIJ.L ltl~ .406 DIA • ....!IOLES VERT. DRILL PRESS W/MUJ.T 1 64 .75 n 500 10.000 30000 500 ' 3000 

SPlX.. , 
.-.- .. -

EST . F. TO F. - .60 HIN. -
.... -

? £Inn .- GAGES 

I 

~!r' IlIUll (4) . 281 DIA. UOLES FROM OPER • 30 - 51 94 - ',oon' 
-- .. -

.'.TOF.- 'nt:tIN - EST, 

... _-
EST. CUANGE OVER (' 2)" JlOIms 

GAGES 1.000 

-

In~utL AI'Q rAP 
so bftti~ ~ ~e 3/8-18 N.P.T. VERT. DRILl. PRESS - 38 I ?'i , -80on 

(AVAIL. TUIE) 1-
i~!:i'f • F. 'I'll F. - 1.0 ~IN. 1-. 

._-
---.-' -
60'-" WASI-I--' AVAIL. IIN(' TN ----

It'v .. , " -- .-. -.. _-_ ... _------_ .. -
.. ._--_._-- .-

_ .. - ... ... ---_ .. _------_ .. _- ------_ .. _-_. 
I!J _. f!!-lAI. ... HtH~~:C'l'...A~D 1'RANS1'ORT '1'0 1 .. 11\ 'AIl 

- GEAlt. ~~EH!IL...!._ . 

- ._---_. ---- .. ._--- -
I. .-.- t~J!llilliaL JU::J.mE ________ .f--- .. 

-'-- . ,,------ -- . 
-. - -_._--_. __ ._ .. _. __ . --' -
,~, ALI h 'iQ 11.'iOn ?'t £Inn 
III ( "'''"11:1 

I ..... 0( EU ttM; ... "LT •. LAYO", AUTO •• .,.ON I DEStG .. MAIL. "OLG. DAILY I.Av.CII III:O·D •••• "''''''u 1111 •• _N1': 
E ••• 

II. G. 
... OUI ....... G", LA ... QU·AL. co .. .,,,. 'LT.llllCioa. .. ,,00 •• OA.",. PLY ... LA .... I .. e. "E!lMIS. SUP ••• I.,..: 

~ .' MCg. fuvelopmant VOLUllle: 
S. Lewis PC' .. A . ...... . - Engrg. & Research 

2 -3 

. ..... 
.::~;. c ... • 
~ 

--

-11.-

I~~ 

:r 
N 
o 
Vol 



"LA'" PROCESS ESTIMATE SHEET oc .. ..-",€ • .,.: 

l"I\OGiU .. OR etR HO. , .. AliT H""~ 'nUlO"Tl' """1 "0. - • 
IIELlOSTAT STANI)AIW ~1()1'OR AUArIER C-7922A 

,'CIA .. OO[LS .. "TEII'''L ~n.1 IIGtt, ....... 9-12-80 IIlLI"" 1' ... IT.. 1 Oi) 
EI.EVATION IJltlVE ASSEMBLY pl.AN'r ENmNH'HTN(~ HE{)I"IH'M~:N"~ .8'. 1 1 ~ 

I I I 'OOL _ .... e ..... a _ aou._a .. , "'.......ar '''f, ,,,C.L.T .. AHO OUR".Ll TOOL con 'PeC'''L TOOL , .. , ....... 
o •• c ... .".OtI - 100," 0" e.l_ .. .., .... " .In. H~AII ... LY M'NUl.. "'!~L.. t .. 11'. C." 

OPI". orR •• "O .. O'I, .... t.o .. 
NO. 

lOlAL •• 'Ie ,. .... ~ .. , La1'lDN OIAL 0.: ..... ","8 '.~":' 

~:_~ ~: COOLANT ANn~~J!.lFT£ATION S l'l'EMS 11.non 2{LOIlo.. -;-·~~o 10 (\(\(1. t==1 
.1, ... COOLANT Ilflfl(JC!)!!ATIOI1 SYSTEM _. I 
:1, EXIIAUST - F!.U:lli. - DUST ANIl VI(N'rl .AT liN . 4:::: e(l-> F mE pIH),l'Ee','HlN SYSTEM _ _ ___ __ 

r 15, NONOI!AlL CONVEYORS 10 000 '\ (1)(1 '\ 00" 
(,.~- -~IONOIIAIL CAIUUEIIS (TOOLING) 1 000 t--

~ IL IIOU.ER eONVEY~__ .001) '\nn ~t\I\ 
.~: .... I'OI~EI!EIl CONVEYOI!S 
~" )'I.ATFC!'ill~_=- STl!.!;;S 

.1 () , Jililil.lLILfAl J..:LAtl.lL I1Ul.SIlL 
If 11 L IOOI. CAn I Nt,'I'S --MGJ(S AND STANDS '\(\(\ ~nn 

! 2, TOOl. CIINTIWI. nOAllIlS 

11~ Jill1i~-1iAGI NG AND INSPECTION TAn! E 
HI._ . .l!AJIT.::i.JWiJlliTS. (I'XI'ENSF) ____ _ 

I (100 0;(10' 'iOO 

r1000 
1 .1',,011111"("(0'" A [\IS AS:;.·tJ'''W1J .. 'uvr....a "..LU "":;.."--t-----------+-+--I----II-----t_---If---l----I------I--~I_-_I-_-1-_-1 
Iii.- St'CONIlAUV 1l.Glll'.lll!l.-------+-----------t--f---f-----I-----l----+---f--_1~---_1~-_I __ -1-__ 1-..,.....-1 
~_l~_ rill!!:(WIHAI!I t-: CONTUOJ.LEI!S 

IlL AllIlillAI.lilN - pAUT !I1\.liNlI.lllr..oluNnG~S~VlI.ST~II"M1_+_~----------If--lr---+----I------+---+---+---Ir-----I---I----I---Il---t 
1.2 ..... tillllIEJ::JUNG....st::Jllll.Clili. nEsTr. ... - (.'xpr;"'<w) ? (1001 

2U_ .. llUlUllU~~~~WUwurrTurr£rR~!i..-~ __ _4---------------------;---t_--~------I_------_t--____ +-____ ~--~~------~----~--~--~~-. __ 
ll .. I'OVEK AN!) t'KEE CQN~.YQlLS1!il:£H ___ ,+_------------t-_t--+---.. U----.. -+---t_--+--...... ----...... --+--1---1---1 
22_ till~~fl~Ulli~~~~~tuWU)J.T~Nr.\L_ ____________ 4-__ I~--+_----~~------_4--__ ~~--~----~----__ ~--~--~~--~--~ 
21._ MACillWi ... ..!:'OUNUAl IONS ANn IWr.I>..L-_!-__ ---------t--t_--l----III-------II-----t---I----I-----l---If---+--r--f 

, p4.. l'LAtn: ... ILI::AIlIUWCJ::WWX...(.EUJ::tlSJ::) .. ---1-----.--------- 1--i1----+-----U------t--:---J.---J.---II----4,.---I---I--+--I 
25. HA'ft::lUAL!i.._llAtlliW.till... (lACKS . ....crut... t'HS - OIlNNAm' .. 1\1\/\ , ~oo 'i00 

........ --.-.- --.---~-- ... --------.--.--I-......... --~--_i_----I~--+_---II__-_I----J_-_I_-~~-_I_-..... 

__ n_ ---- --..... ----t J---j-- U I I I 
.- ....... --.-- ..... --- ... -------•. -.. III 

~lllwi;;-~~;~~~,i,~ - tJII s~ .. :: I' II ! 45.500 I I I I I I I I I 1:000 D)oo '(.0, All 

"( ..... ""10 
TOTAI.S: FAt:. 

HIIlI.G 

I 
I 

178 ,(lOO I ~ 253,000 
7Q,AAII t 

Pf'()(tU-IMG". I"LY. LAYOUT 

... DUI M •• "GA. LA •• }I;;w . HCg. Development 
- Engrg. & Research 

AUTOMATIO .. 

QUAL. CONTIII. 

oe:s..G .. 

PL T •• MG_ • 

....'L. MOLG. 
liMA. 

.. ..00 ... 

/78,000 

DAILY II. .. v.ce 

DAILV "LY. "LA"MI .. e. 
"OLUM' 

III:O'D, '"I:II V ... OCLI M.a, Ala .. : -.,-
IIl:aoo''" , ..... R.CDIU: 

..e/ .... MAl. 

~ 
N 

~ 



DP'I\\ . .30 - DRILL 4 HOlE~ 
OPI\l· 4D "DRI LL 4 l-loU <:. 

VERTI LLE" 'DR ILL 

OPN. 10 - R()UGH TUt>1J 

OPN-fl.") - DR ILL t. F/~Ig,I\
TURI2E.T LATHb. 

OPN.50 - DR-ILL i TAP 
V£RTI C. LE DRILL 
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0651140-18 D~TAIL 8 
PlA .... PROCESS ESTIMATE SHJET 

U&P ....... a:.T: 
~"OG" .... OR U!R NO. ~AltT .. AMII: ,nUlOA'IS ~A'" "0. 

S.S, SIIAFT 8-651140-21 
,Oft .,.('\1".' c .. A TEItIAL 

~!: 33.tGi\is ..... 4/1/80 
ItlLlAK 

EI.~VA'fION DR IVE ASSE lilLY 304 - STAINLESS STEEL 'IC.T 1 "6 

OP'_, TOOL - M"CM'''' _ .Qu.~ ... 1' 100 ..... .. n lin. f "C'L"'" .... 0 OUIt"IILI[ TOOL CO,, I~C'''L TOOL toaT 
.. 0. 

O"I:_.TIO .. DC.Cllla-'10 .. 
oaIC''''''IION _ TOOL 0,. a.f. "UIMI.' ..ou.u.v ··11.14 -.... c ... .. ... ", .. ...., ..... ......... ::~~ .. eCle-t01&1. •• Iac .... 'G ..... LAYIO. • .... L ....... 

~IATERIAI. - 304 sTn~~i.ES? STEEL BA STOCK f---_.-
--

liAR = 17' - 0" LONG X 1. 5" DIA FlNISIIED TO SIZE. . 
_.", .. 

-----. 
, 

-10 CUT OFF TO PAR1' ABRASIVE CUT OFF 1 96 0.50 99000 90 000 2000 7000 10 000 
, 

f---I 

LENGTII = 67.70 IN. LONG MACIIINE 
- ._-
-- MAGAZINE liAR 1 13000 12000 1000 2000 2000 
r- FEED 

IIOIST 
--

... ,-" ....... ._ ... _-------_._. - -_ . 
-

20 'ACE CIiANFElt AND UOUBLE END FACE 1 48 1.00 104 000 95 000 2000 7000 15.000 

CENTER 1I0TII ENDS AND CENTER 

OF SIIAFT MACIIINE -
- .-
--.. _._--_._- -_ ... - f-. 

_. ---
- --- _. ---
._-- --------

" .. -. ------- ---
. -'.--.' ------_._- ._- ._-_.- ----- .. 
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po L. A'" , 0651140-18 - - - DETAIL Ii ----- PROCESS ESTIMATE SHEET 
PliO'''.'' OR etA NO. ,..\l1T NAM' 

ucr ... TII& ... • 

S.S. SIIAFT "SUI 011.'11 ,..'" NO. 
8-651140-73 

• Oft .. OO(~S MA'''UAL 4/1/80 
EI.EVATION DRIVE ASSEMBLY 304 STAINLESS STEEL .T., RGH. 'IN. "'LIA" , .... , 

,M. 
OP.-. 

OP'I"_"O .. ot., ..... ,.o. TOOL - .. AC ......... aQU&PM ... ,. "' ..... .... 
'I'~ 

""C.LITY _0 OUIIA.La: TOOL CO" 'P«C.AL 'OOL co., 
.. 0. OaKIt •• "OtI - TOOL O ••• T ... ~ •• "GUilL. ..... C_P ..... ,Ut •• ""AL-1'O,a&. .·1Ie ....... ., 

~·'IO. lOlA ... .. ..... • "'t..O 

'--
--
...lll 1l0UGII MTI.I. I-II?" X " TIIREAIl NTl.I. '?1 It; 1-00 4'1H 000 4 ~11 0 69 00 37500 230 000 -

ACME .. 'l'IlRflAI) \J11'" CARRHU" CUTTER 

68 MINUTES 

CYCLE TIME FOR -
1---. -
f-
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-
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P'L "' ... , ,'U.I"I."U .a.u uJ:oI.n. ..... u . ------ -_ .. _-. ~ _.--. OC~" .. not:.,: \.' -.-
PAO,""." OR ttR NO. i ..... T NAM"t "SUi DATI' ~.'" "0. 8-651140-23 

S.S. SIIAFT 

fOR IAOOU:ht::VA'l'ION DRIVE ASSEMBLY 
MATEIIIAL 

304 STAINLESS STEEL 
wT./ AGH. , ..... 4/1/80 "iLl All SICIT ., 6 
.85. 3 1 

or,,,. 1'001. - ."CH' .... _ .Qu ........ 1 1-..... .... ..,. 'ACILITY ""P PU""IILI TOOL CO$1 '~CI"L TOOL Co., . ..... 
.. 0. 

OP'"AI'IO_ 01 IC",PI' 10 .. 
O.'ClI""',tON - I'~OL. o ••. 1. """'I~ 

HOU .... 'W' ...... C.P ... .. UT.S .. It''L- • ... L. ,::~., c ... • 
.-- 1'01AL • ASH: , ... " .. , L"1ION '01A", 0.' .... .---
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.. _. - .- - . 
"1'1\1) \('1' D ,('It" .,,, C.'{"\DAI"''' 1>6(,"," --- _. 

-_.-
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- -- f--

lLL.Il..OOl>LT : .• 11> '" 'Til"" 

ru...sTIlliS!LllliLlEIlE. 
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1./ 'iJI Pl.' t.t:t. ",I) 37>. Oil' 
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-- ACM~RE1fIJt2na Pl\:SS) CARBIDE CUTTI:'K 

68 MINUTES --
-
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._-

1----
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D651140-18 DETAIL-8 

PROCESS E5T1MATE »tEET OC .... ,u ... , .. ,:==========; ,....... I'"u[ 0 .. ", 1 ..... 1 NO. -I ~ .. O,,;U .. OR ttlS NO. I"A .. ' N"M[ B-651140-21 

&J 
, Oft .. OO'U 

EJ.EVA'l'JON. DlUVI!: ASSI!:HBLY M"'''''AL 

S.S. SUAFT 

304 STAINLESS STEEL 
w,./ 
Lin . 

IIGH. ..... 4/1/80 II[L'A" '''''4 tI" 

or ••. 
.. t). 

O~I".'fIO" OIIC'UPf.o. TOO&' - MACHI". - .QU ......... , le-AC .... JH::.:L'W 
DlaC ..... '''_ .. tOOL 0" a.f ... u.e ........ 1 CAP 

.". ..... u, •• 
• "CILITY .... 0 DUII"8L' 'DOL CO" '~C'''L TOOL C:OI' ...... 

10'." ea.lte 

---.----------
'''C'.M. ....1' ...... 

.'10111 .0.aL 
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p," A. .. T 
p(,~JI40-1.!J /J.:I..,:/ 8 PROCESS E STIIilA TE SHEET 

0" .... "'1'011 .. ': 
""0£"4" OR ttR HO. PAliIT ....... ,; 

'''Ui. 0 .. '" """1 .. 0. -
S.S. SHAFT 8651140-23 

,Oft .. DOH.' .... 't:IU ... L 'IIT./ RGH. '1M. 4/1/80 
RlL'''" I, .. n "'6 '''.EVATIUN IlRIV£ ASS£MHLY 304 STAINI.ESS STEEL cBS. 5 

OPc-. tOOL - .AC"I ...... aOUI"" •• n ~"'." 
lin .,t. f "'CIL'TY .... 0 OU ..... LIl TOOL COlT I""C'''L TOOL COl' ....... ..... O"'_ATIO .. Ot.c ..... , 10 .. 

D.IC'U,"',o.. _ 100L 0_ a.'_ ""''''1' HOUR 'Y ..... 
CA' M .. IU'I. ...., ...... ..,. .... ,::~., e ... • 

.- 1'O'lAL .AI.e '"U" .. " L&"tO. ,0,aL 0., ..... ...--
---_ .... ._-

.90 _.WA:ilL.!iIl A ET , '1A1l. 1 16 1.00 A\lATlAR'" 

TN -il"l'F.l. .A{'IIT ... ·T~ f--. 
----_ .. - -\'TS1JALTRSPt;(;T HONOIIAIL AREA 
.----_ .. - , ... n IWltII,,,, f---
._._---
- .. 
100. .--$.lliAJ.-1.I>ISJ:£a.LON H;UAb- AND 1 11 ITNI} I.An ?7000 1,0 000 2 000 5.000 100 000 

>- -
100% AI.I. - I.I':AI} 1~lm~I(ER £. 

PRINT ()HIENJONS MANUAL GAGES ---
---. 
. - ~ . 

15.50 

- - -- .--- -
PERSONAl. RI::LIE~' --- 1.05 --

I-- -
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._-- --
-_. _. .-----. . -'. --- -----_ . f---
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.. \." ..... PROCESS ESTI •• TE SHEET ucr.,. ....... : 
(3i!) 

PROG; .... OR eel< NO'FORD AEROSPACE ".\l1T "AMt: I$SUIDATIS ...... , .. 0. -S. S. SIIAFT 

fOR .. OOfLl M .. TEIlIAL .T.' IlGH. . ... REL."it: s ... , ELI'VAT ION ItRIVIl ASSEMBLY PLANT ENGINEERING REQUIUEHEN'fS 
, A~ • 6 "6 

0,.1-. TOO," - "AC "' ••• _ .Qu ........ " "' ..... ... .u_ • ACILITY .... 0 OUIl"aLIt: TOOL COST IPCCIAL TOOL COIl' 
,,0. OPI'U,TJC»t Ol IC'UP-l 10 .. 

DCte".PY.OM _ TOOL 0 .. a.f. MUIIMJ •• HOUAL'f • .... '!N ..... C;AP MU.ut •• ""A~. ..,,.. e .... 

-r:-
to'AL • "Ite , .... " ... L".".ON 'O'AL 0.' .... ."'LO 9."c,.~, 

CiTfi>- COOl.ANTAtfOCLAIUFICATJON S STEMS 500 000 300 000 200 OO( r---
-.-~ 

COOLANT REFR IGERATIONSYSTEM _2~ .-
.. }_: -' EXIIAUS'r - FUME - DUST AND VENTILAT ON 

.-..!!.,. C02 FIRE PROTECTION SYSTEM 
5. MONORAIL CONVEYORS 400' @ 200 80,000 40,000 40,OO( 

--6." ~IONorIAIl. CARRIERS (TOOLING) 100 @ 200 on 4' CENTE IS 2U,lOU 
r---i ~]~ --R'O.:LER CONVEYOR 

_.!I...:. l>o\~EREJ) CQ!!I!EYORS 

.- ~:. I'I.ATFOIIHS - STILES 

t- Hl SI~BllICI) Hill.:! Mill HOISTS 15 500 50 000 500 5 OO( 5 COO 
- !! TOOL CABINETS --RA~S AND STANDS 10 11 000 8 000 3 OO( I 

12 TOOl. CONTROL BOARDS I 

_ .. !l WORK GACING AND INSPECTION TABI.E 10 10 000 5 000 5 OO( 
___ H. . PARTS BASKF;TS (EXPENSE) 

._.12. I-fIWJ)IlCTJ ON A Jl)S - _ ASSEMBLY AIDS 
16 SECONDAR \' I.J GHTl NG 4 000 1 000 3 000 
17 PIIOCRAHMABl.E CONTROl.LERS 

Iii - AlITOMA'I'10N - PART HANDLING SYSTEH 
--19 ENGINEEltlNG SEiIVIC~~ DESIGN - (EXP NSE) ~O,uod 

=~9. _ _ ~INC S..!ill.YICE~.!!.'!'..ILITlES 
21 POWEll AND FIlEE CONVEYOR SYSTEM 

---22 ::'l'o\~EIt AND: FIIE~: CONVEYoiI CARRIE~ 'OOLINGP 
- 23 ~IACIIINE FOUNDATIONS AND DECKS 
~j~ ~.!'.LMiL RMI!.HAHGi'w:;tfLUXfIiliSt:t _ 1--. 

25 (f~r!:;!lI!\!JL!!!lliI)LING ~L~!:;Q..I'ITA tlriltS - nUllllAGIl ~ .. /\/\/\ ~t. /\lI/\ I 000 

Sl'0!lIl~~: _ CARTS .~ _H.6} ...!Q~J .£'=2! _JU§.~ ____ 
) 4 FOR ASSY _- FLO 

48 S-UM"l'S/CAIl,{,- -_. -
'~OO. _ 

------- ----- .. - --
-_. .. _. '."- ----- .- ._-_. ----- ------ ----
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651140-18 DETAIL 9 

,. 
L""''' PROCESS ESTIMATE SHEET 
.. "OC" ... gA (t .. Hg. ~A"T HAMt: 

IIEI.IOSTAT S. S. SPACER 
'Oft MOO(LS NA1't:-"'AL .1'./ 

ELEVATION nl!IVf: ASSEMIII.Y Cl215 , R~. -

lorl". TOOL - .. "eMI'" _ .QUUa ..... n '" ...... .. , 
.,T .. ..... OP' .. ATIO .. o,.' ...... "0 .. 

D.K ... Pllo.. - TOOL O ••• TooIIUMa&' ttOUIU." 
•• ft. ''', .. M"IUT., 

5 RECIUVB 1'ltB HIe; S'l'OC[ STOCK RACKS ---
---

1I0IST AVATT.Ml'.P. 
'."--

FROM nP.T1I tI. B 

-
--
-

10 IDAn DARS IN1D ABRASIVE ABRASIVE CUTOFF 1 96 0.50 

ClI'I'CWF Ml\CIIHlP. - OJ'I'OFF MI>.OITHF 

SPACER AT.I>.NKS RF.STNOTO AT.ltM 0 

.40 11IN PER PC 
WET 

--
--
--

--_. 
-- . . -
. _-- _ . _._--

---
. _- _ . 

... -.- -"---- . .-
. _ .. - -----_.-_ . 
--'-' ,0-__ --._- ___ -
-- -- ... _- --
--- ------- ... --
---'-------_.- --- ---
'''' AL' 

All .... """ 

I 
Pftoc. ESI ING .... PLT.LAYOuT AUTOMAT.ON DI:5ICN MATL. MOLG .. 

I~'" 
J. CALIIOUN 

~- . Mfg. Development 
... ou,.,.~ IENG ... .. " .. QUAL. CONTII .. ~ .. ,. EN"" . ,.,,,ODII. 

S. LEI-IIS OIlANf~SIAN 0_ - Engrg. & Research 

~ 
.,.. ... ,..-.... ,~ STEEL HACIIINING 

'ISU[ OATil ~".l .. 0. -
9-2-80 PROC. 

A651140-21A .. ~". , .... .[LIAK ' .. IT -4 .2822 3-2(1-80 DES. 3-20-80 1 

' AC'L'1'V _0 OUAAOLI! TOOL COSl '''«C.AL TOOL Ca.T . ..... 
"'IIAL,- .. 1'1. COO-

to'AL ... - ' •• Hi'1Y ~"'IO" 10' A ... on"'N . ...... ,.w,,; , 
f---

. 

• 
I---

AVAILA I.E OETA L fl 7 000 
"FO-

~ 

DAILY II"V'C~ .£0·0. PI .. VI"lc ... a ""M, AllY: -"-'" 
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® 
.... "" .... , u.,r.iiII ....... ': 

PROCESS ESTIMATE '"EEl STEEL MACHINING 

.. ROc;" .... 01< tc: .. NO. I'AIIT NAME II$UE DATE' 1'"., .... -
S S SPACI'!R 9-2-00 PROC A651140-21A 

, OR MOOEL' MA11E1IIAL flT./ IIG". " .... IIIELeAI« 'IC'T 
., 

ELEVATION IlI{IVE ASSE~lIlLY C)'H'i .81. 3-?!I-flO DES 3-2fl-80 2 4 

0,.,,,. TOOt.. - ."c ......... QUI~.'" 1-..... ' ... , .'T_ I' "CILITV ,,"0 OUAA8LI TOOL COil '"CIAL '_L COlT ...... Mo. Dr,IIIII.',O .. D,., ... rl'O" o.'e ..... '.o. _ TOOt.. o. a.I. "UMII'III .. ou." ..... ...... c .... ..... ur •• 
':':::o~ ::~." 

c ... 
'10'A&' .AIIC •••• ~ .. T 1'01 A .. 0'1015_ e",t... 

20 LOA!) PART ONTO ROTORi BI.ANCIIARD 1 182 0.26 AVAIT.AB E FROM 2 000 200 1 80C 
r---

MAGNETIC CIIBCK-GRINO , OBTAlI, 11 Gi ;ES -
... _- ONI~ FACr.. TlJRNOVP,R 

r---' GRINO SgCONO FACR 

---
MCT 4.2 MIN/20 PC 

r---.21 I1INLPC' 

1---
-- _. 
-_. 

30 Or.HAGNETI7.E ORMAG mH. 1 nil' T" AIlAII.A ·.E OF.TA 1 

.. ,('I, l'vr ' . 

40 BORE TO TO SIZE SINGLE SPINOI.E I 'i4 o.qO 7?000 f.f.onn nnn " nnn 10.000 'i.000 ?'i.00 

--. CIllICK ON 0.0. LOCATE I BORE --ON SlJRFACB • A' 
~-

MCT.-.71 MIN/PC 

.- .. 

---- _ . -"'- f-
.. .. -. .. _---_ .. - 1-._--- _. --_. 
--- ----------
.. ---- -~---.---
--.- .----------- - ---
-- _. -----
--- - .. ----.----- - -
--- ------. -_. --
, (.o'ALi 12 000 ~? nnn 
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PL." .... • ~ ~ ~ ~ ~ ~ PROCESS fSTIMA Tf SHfET 
PRO(;"'" OR (til "0. P"RT ,,"MI: 

S.S. SPACER 
'OR .. OOfU .... TERI .. L 

EI.EVATION ORIVE· ASSEMBLY Cl215 
.T./ 
~BS. 

0".". lOOL _ MACK'''. _ .Qu ......... , ~ ..... .... .'f. 
.. C>- OP&".'IO .. 0'.' .... '10 .. 

~ •• C.U .. "ON - TOOL 0111 .~t. "UMII ... KOU"LY ..... ..... ut •• e .... 
50 WASil TNnUSTRIAl. PARTS tiC. TN 

t---.-~ - HII':;II"" 11l\("J ('VI 

-"'--

-- . 
-"o-

r--

()O PINAl. INSPECTION I R"'''('II 

SHIP TO ASSEMBLY RACK':; 
AREA LIGIITHIG 

GAGES 

r-~ 

-

- .~ 

1--- _ . ... - f-
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',,'NT"I! 11111.' : Illl J 1.1 PR~~<:<: - MClRo.:F "APFIl 

. 
_._- -. 

i---- ~u"r J ?\ Ml NIP" I MIILTI-FEED t. SI'F.EIl 

... 

COOLANT PUMP 
~ ._-_. 

_. 
-- ---
-.-
I-

10 LOCATE /', C!I.AMP O,Il, DRILL III TO SINGLE SPINIlLE IlRILL PilW 1 30 1.60 II<:F. Illl TT.l 1'111'':<: 1>11 ~ .. OPRIl ITToN ?11 ? oon 

I 2S0 ilIA 

1---' 
HeT - 1.26 HINiPC COOLANT PUHI' 

--
-- .. 

--- -_. -"'-
- --

. -- _._---- --
,_ ... - . ._--,--_. 

11I1l1l "IH'"" .62 PRESS FR JL. !}Mill!' E.lLJillJ IUilill.:L ~1 liSE DRILL HOPER TION 20 1 000 

--,,_. __ .. 21U!l!:!.Ll'~. __ --
oP 20 

1-- ._-----_._--- .1---

--- ---------- --
-.- ----_._ ... --- --
Jv, .... 1 21,900 19 000 300 2 600 5 000 
,,£ ..... ,,"'$ 

* TWO l'ARTS f'OI(~lIm ImJ::N SLIT IN IlAL1' AT OPERATION 3U. 

I PfIII:O( £11 I:NG". PLT.LAYOuT AuTOMaTION DEitCH MATL. MDlG. DAILY'IRVICt: _CO'D, PI" VIIIICLI .. ,.,- .U1': -,,--
J. CALOUN 

....... 
JOO • (JOU I'ER YR. 'fWO* 

~. ,MCg. Developmant 
... oUIna. ,NG •• LA8. QUAL. COMTR. ~LT.I:MGA-. --- PAOD ... DA'LY "'LY. PLA"NING ... ::tWT'- IU .... _.eDIII; 

yOLUNI 
416 26 16 

-- F.nl7rl7_ & RAHearch pc/"". "",. I 

@ 

> 
. I 

N 
N 
VI 



........ ".. PROCESS ESTIMATE SHEET 
p"o,""." Oil lCA NO. PAlll NAMI[ 

m;I.IOSTAl' LOI~ER STOP COLLAR 
, Oft "OO[U 

MUElIlAL304 STAINI.I'SS S'fI::EL WT./ 
..l:J..I'Vallilll..J)1l1 \U:;. AliSEMIlI.Y , ..... 

OPc-. 100'- ... UH ....... Ou_-"'_NT "' ...... .. " an. 
'"0. 

O~I"Al"O" Otl' ... p1',o .. Dale",'-fIOM .. ,00," oa a.f. NUMe.1I 
HOURLY A'"_ CA" ... .. ,," .. 

---
!ill __ P'T Hili I'; ItlTll 2 ~It:~ M~"I,~i (~TI!(:III_AII a I 1~ ~~ 

l~ ._._- .. -
I 117 MIN/" ...... 

--.• --
-

-
-""-

*-- --
- ... 

-'--
50 ~IOIlNT IN FIXT "II' - " 4'" liP - TUO SP1NIlLE IlR 11.1. PRESS 1 31 I. 55 

URIn BOLT 1I0LE ANIl 'rAp 1I0LE. 
NOVE HXTURE ANI) REPEAT FT1I1'IIIIE 

'-

t----
HeT = 1.22 HIN/PC C:OOl.AIIIT ANIl I'IIHI' 

---

- --
-- _. -- ---- .. - I-

-- .. _-- -- . 
---- ----- --

-- - "--------
_ .. _. --------. -
---- -------- ---_ .. -
---- - ------ -- ---- --
-.. -- ._------- -
--- -------"" --- --'CI' ALI 

tt(""""'" 

I ,.,.()( '" eNG". PLT.LAYOUT AUTOMATION OESlG .. MAIL. NOLG. ........ 
J. CAUIOUN 

~ ,Mfg. Development 
... OU' ..... INCiA.. LAa. QUAL. CON'''. PL T. EHCiA • PfIIOOIi. 

- - 11.na-rO'!f". RP.~PA'rp.h -- ---

us .. "" ........ : 
liSUf. DATU ""n "0. 

A651140-48A 
IIG ... '11;1. 

9-19-80 
"lLIAIl ,leU 3 -5 

f "CILITY AHD OU .. ".LI TOOL COST '''ICtAL TOOL C:DlT 
•• •• 14 ....1& ... 

-:':~- C.-'IOIAL a.IK ' •• I~'" .,to .. 1'O'''L oe'lG_ ....... 
USE CUTe ~'F MACIII E FROM OPER )0 2 000 

f--

. 

...--! 

27 600 24 000 360 :I 240 _ 2 000 

27 600 24 000 160 3 240 4_000 

DAILY 'I"V.C:~ "EO"D. PI. VaHtCLI ,,1'.' .Ia,,: -... -100,000 P~:R YR. TUO 
DAILY PLY. PL .... N ... G AE:I'''S. ........ aon; 
"OLU". 

~6 415 PC/HIt. 16 K"'. 

® 

~ 
N 
N 
0\ 



..... "ro._ PROCESS EnUIATE SHEET .............. ,: 
.. ~~t~~~'~:.r tt .. NO, 

PAIIT NAMt: ISSut: DAl'IS PA.' ... 0. LOWER STOP COLLAR 9-19-80 A651140-48A 
'011 .. OO[LS HE VAl' I~N IlIUVE ASSEMBLY MATERIAL WT./ RGH. " .... RELIAII 'ICET 4 

., 
5 304 STAINLESS LBS. 

OPI_. TOOL - .... C ....... _ IQ".P1III"'" 100"'·" 
.... 

I" .. 
"AeILITY AND DUIIA ...... TOOL CDiT IP&CIAL fOOL COlT 

~.:~ .. O"'I_A1' '0. 0"'''''''''0 .. "OURL. .. 0. OCIC •• "".Oti _ tOOL o. e.t ... ue. ... A'ft. C ... ..... ", .. ...::!';; . ....... ~~ .. 1'0'·" e"l.e , .. ,,,,.,, .O •• L 0 ...... -- I--
-(,0 LOAn PAllT IN FIXTURE TAP TWO PRODUCTION DRILL PRESS 1 83 ,58 25 '100 l~~ f-300 '} 000 2.000 -TItIlEAIlED IIOLES WITII TAPPING IIEAD 3.000 ----

MCT .426 H1N/PC ----
_. 

I-----
I --

-- ---
--
1--.. 

t-yo . COllNTER BORE TWO nOLES PRODUCTION DII IU, PR~~!':!': , 1? I ,,1\ "".' ,W,'II h{)N 'i0 ""liNIN' ? 1\1\1\ 

MC',' 1.20 .uN/PC 

---- -
-- --
15 FINAL INSPECTION GAG~:S , ..... ... 'l 1\1\1\ 

---- .. 
.. _- _. ... -

-- _. 
"a .J'('Il:lOHllI, ma, I t:E --

-.-. ---
- --_ . . _--_. 

_ .. _- ------_ .. _- ._-- ----t--
1-- -------------_. 
--- --------_ .. --_._- ------_._. --- -- 11.06 23,300 '(.or AL I 22 000 300 3 000 7 000 
", ..... 'uu 

-11.-Au'OMAI.OM 
OUtCN .. ~:.TL' MOL". 

OAIL y I""VICI. .1E0'O, .. ,. "."tCL' ..... , AllY: , I"f'0( '51 (NG". PLT.lA .... OUT 
I£toe., 

ilL T .. "MGIII. ""OON. DAILY PLY. P'LA ....... C "E~'S. IU ..... COEI ~ 
~ ,Ht'g. DevBlopmant 

... Ous"'. EM .. A. LAa. QUAL. CON"'''. 
VOLUNI 

PC/MA. ""I. - - Engrg. & Research 

@ 

:r 
N 
N ..... 



PROCEU EnlMATE SHEET 01 r ... ,oY .. ' " Y:============-==.. 
NO. .nUlOAYln r ... l .... • 

eo".-. 
.. 0. 

or._.T'OM 01 I"UP'T 10 .. 

200' 
100 @ 4'C 

COLLAI! A-65110-48B 

L I I 1 1 h'iffi 

16. I I I I I 
17. 1 I'IWG((AHHAIILE CONTIWI.I.ERS 
18. AUTOMATION - PART IIANDLING SYSTEM I I I nil 1 I I I I II 

1~9. ICNGINEERING SEIIVICES DESIGN (EXPEN.I·:) 1 lin 1 1 I I I I I ~2Jlffi.J 
20:- IIIJILIlINC SERVICES - UTILITIES I 1 I H I I II I I I I 1 
~T~' I'CMICII ANII FI(IC~: CONVEYOI( SYSTEH 1 II • I I • • 

fjF~'~~:":":"::::T~:::::'!: ~;::'" ''''',''"' I I I i I I I I I I I I I ~~~ .!'.I.AN'!' IIEAIIRANGF.MEN1' (EXI'ENSfJ .. _ _ _ 
,.1125..: .. !1Al'((II!ALS.IIANIlLlNG - RACKS - ~'rA\NEKS - \IUNNACE - liAR STOCK 5 000 . 4,000 1,000 : 

-" '~'-'---' I I 1t---+---+--4I--I----I--it--f------lt--I 
" --~-------- I . I II I I 
-..• --_._-- II 

.. ,,--0----------- ~------41--+-1 -1---..... 0 ---t---+----lr---+---t--+--r-----t---t 

~JMlUilliL~;~~~cnoo t::-:- 1 I 1=:;00 I I 112,000 I I I Lsml 
'''''''LA 

PC '"". "A,. 

213.1 
...... ~.. 1'01'ALS: .', - 90,050 } 

~. - IH,OOO • 12 • 5,5 
E, - H7.500 . 

Dt:S.CN ~MA'L. MOl-G. DAILY SCAVICe. .«4·0. P-eli-V'M'CLI ..... ASIY; 
Il ....... 

L--------Mf----~De~---l------t--~~~~~~~-1~~--------1~~~~~~~~~~LT~, ~ .. ODN. OAILY~LY.~LAM .. I .. G "~~1~ .u~ •..• DIl.; 
'$Iow.. , g. vo opmen VOL ..... 
-. . ElIgrg. & Research 

-II.'" 

:r 
N 
N 
00 
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PROCESS ESTIMATE SHEETS 

REFLECTOR PANEL SUPPORT FRAME 

H-Frame Assembly 

Reinforcement Angle Part ifo 277-10120-4 

Reinforcement Angle 277-10120-12 

Reinforcement Bar 277-10120-8 

Strut 277-10120-5 

Attachment Bracket Assembly 

Subassembly; Attachment Bracket Ass 'y Ref'l 277-1f)1l9 

Attachment Bracket 

Plate, Attachment Bracket - Reflector Pard 277-10119-13 

Plate, Attachment Bracket - Reflector 277-10119-14 

Plate, Attachment Bracket - Reflector 277-10119-17 

Attachment Bracket - Reflector 277-10119-18 

Doubler - Reinforcement Plate - Reflector 277 -1 0 119-19 

A-230 

A-231 

1 sheet 

1 sheet 

2 sheets 

1 sheet 

A-236 

2 Sheets 

A-238 

1 sheet w/detail 2B3 

1 sheet w/detail 2B3 

1 sheet w/detail C3 

1 sheet w/detail B4 

1 sheet w/detail 



49 ,..u," , PROCESS ESTIMATE SHEET o, .... .-nt£HT.:.::' =::=:=======:;. .... 0"".... InuE. OATE$ ,.. .... , .. 0. 

HELIOSTAT ANGLE 9-5-80 277-10120-4 
fOft "DO[LS MATERIAL a .T./ RGH. "I... .'Ll"l[ 

CARBON STEEL SHAPE PER ASTM - A36-70 LIII, 1.126 
,., l'ICIlT 1 

or.-. 
110. 

OPe."TIOM Dlte.up'uo .. lOOL - MAC" .... - .Qu ......... , t."'.lIJ HC::':LY 
DeseR.p".o.. - TOOL. 0" a.f_ ....... ' ...... 1 CAP 

..,
M.NUTI. 

I "ACILITY _0 OURA.L[ TOOl. COST 5P1lCIAL TOOL Ca.T ....... 

I I I ".1 AL- •• 11'. co." ""'10" TOt.... DCI... ..,.LD ,.~~., 

MATERIAL: L SHAPED :ANGLE STEEL I I I I I .-1-1 . I j TO'''L ."ate '''.u; .. ' 
I 1" x I" x I/B IN 16" LENGTH +.. 

I----- PURCIIASE ItI 16' STRIPS 
CUT 12 L SUPPORTS PER STRIP 

--r-------------------+--------------4--+_-4----~----_+----+_--+_--~----~--4_~~-~ 

10 1 SAW THREE (3) PIECES I DO-ALL TYPE 1 1720 .07 SAM': AS USItD FOR ItlRT 217-1021)-5 

~-I PER PASS I :~~~~!C FEED I I I I I I I I 1 1'1 13 
20 FIRST STAGE PIERCE lOBI BO TON PRESS ,t 1 1400 . I 0.12 I SAMt AS usJlo 

THREE (3) (JOLES .. --- -- I' I---PoRlpART 
"400 45014.500 450 

C1.EARANCE 1(4" BOLT--'- - I uul _______ 1 277110121-~2 I 
SECOND STAGE ROTATE 90· 
AND PIERCE TWO (2) HOLES 
CLEARANCE FOR 1/4" BOLT 

I II 
TNn 1.AR. 30 I DELIVER TO GALVINIZING 

AREA AND GALVINIZE 

~--l=TO SfEC. A~T~~385-l---~16-2JlQ OZ II I -".---1- t--;---t---HJt--~-t__-_+-_t-~t----t--_+_-+_-t__t 

II 

A~ ~:~ I I lu"' ;:-1 I I I I I I II I 
,,,,A,,, 0_ 10 _ c:: Ann 
.n,,·"KI TOTALS: FAC. 0 ) 

TOOLG - 5,400 )5,400 
F.XP 0 \ 

"'LT. LAYOUT AUTOMAT 10 .. DI:S'C" MATL. NOLO. . ... ". OAtLY IIAvlCI RIOOD. "III VINICLI I .. f.' AllY; 

~ ,MCg. DeveloJ88nt 
- ." - Engrg. A: Research 

L------L...-----...:..+.:~~~¥.= .. +._=_::_----+.=c;_==;;_-_t. .... L~T •• -;E .. II;;;G;; ••• --~ .. "oo... DAILY PLY. ~L."'I"C "I~~s.. '''~I.'IO.': 
OIlANESIAtl I VOLUME 1664 04 I'C'"". 16 """ 

-,-
:r 
N 
W ..... 



,. ...... " ..... PROCESS ESTIMATE SHEET 
.. "OG; ..... OR etA NO. , .. A"T NA"~ 

IIELIOSTAT REINFORCEMENT ANGLE 
fOA MOOELS MATE"'AL WT.I 

.... "D.U ..... F:'I'P.P.T. F:IIAPP. PP.R 1\,,'1' -1\11 _70a ..... 
0"'-, I DoL _ MAC Mil •• _ • Qu ......... 

100 .. • .. 
_aT ,IT. 

.. co. OPRIIIATIOM DIICIIIPI.OM 
Da'CII''''IOII- TOOL 0" •• 1. II""'., "OUAL't ., .... ea .. ..... u, •• 

I:IIIIEBIIIL; L 5UlIeEil I\N'-'T.F " ....... , 
I" y 1" y 1/8 TN lA.2" T.P.N"''I''' 
PIIRrHAF:EO TN 14' F:'I'RTPF: 
ellT 9 L D<'D ""'DTD 

.lO. SAW THREE III DT ...... F" ""-u r 'I'VDF 1 7?0 n'" 
PER PASS 18.2" LENGTH UTOMATIC FEED -

1--- BAND F:AI~ 

20 PIERCE FOUR (4) HOLES OBI 80 TON PRESS 1 500 10 

CLEARANCE FOR Sil6" 
BOLT 

30 DELIVER TO GALVINIZING "NO T.I\A 
AREA AND GALVANIZE 
TO SPEC. ASTH A385-
71)-:1.00 OZ. FT2 

.. .-- I- -.-. 
40-" DELIVER TO "H" FRAME ~ .. n T.A" .. 

ASS'Y AREA 
t-

. __ . 
--- 1-----_. 

1--1-._----- --- -
.-' 

PERSONAL RELIEF fl1 

.. --.. --.' 
''''ALI lA .. ( ....... , TOTAL: FAC - 46,050 ) 

, 
TOOL _ 4,320 )50,370 

I 1""'0< u. r ....... ~L'.LAyOUT AUTONAflO" DESlCN MATL. MDLG. 
It .. ". 

HARDWAY 

Jt;.i ,Mfg. Development 1·%~'''rt;:6U''' LA •• QuAL.. COli"'" 1St". EIIG ... PIlODM. 
IIANESIAN 

- ... - Engrg. &: Research 

DI:P."nlI:MT; 

ISSUE OATIS ,. .... 1 NO. 

277-10120-12 

1"G;1i t;p. 9-5-80 "f.Lr .. SI ' .. I:T 

FACILITY AND OURADLI: TOOL COST '''«CIAL TOOL COlT 

TOTAL • .... e ,."RIG'" ...., ... "'. 
\.&,,0 .. YOf"'" OC'." .... LD 

. 

I 

<"~"r. 
AC: "" .. 

.. nD D 10'" .,"''''_,n1 -" 

110; 0<;0 1<; noo 1.050 ; 1.000 4 1"0 l"'n 1 "'or, 

, 

4'" n<;o A ~"n 

OAIL v I«"V.CI: "'O'D. ~I" V"JI'CLa N€.' AllY: 

16 ...... "DM ... 

OA.". It'l.T ... l. ...... NG .. r:llOts. .U ..... IIIOEI; 
VOLUMe 3,328 

208 "CI"". 1 '" ... ". 

6""0 

1 -I 

•• •• 14 

,~~~', COO" 

f--

f---

1"'0 

--

-,,--
I 

llj 
to.) 

w 
to.) 



r-"".,. f'ORD AEROSPACE PROCESS ESTIMATE SHEET 
P~OG~ANOR ltANO. I "A"" "A'" 
IIELIOSTAT REINFORCEMENT BAR 

• Oft .. OOELS _TERIAL _T./ 
<;n r nn hNN vm. CARBON STEEL BAR ASTM A36-70a 

clll. 

OP,-. TOOL - MACH, ... _ .ou ........ " Moe ... ... .". ..... OfIO .... tlO. DI'CI"~"O" oa.c 11.""011 _ TOOL. Oil ."' ... ..,... •• HOURLY ..... ... .. u, •• cap 

MATERIAL: CARBON STEEL BAR 

~. 1/4" xl" x 11 .1" T.F.NGTII 

n"n~''''' .. n TN -57" BAR 
rur <; 11 .. DT"""''' 

10 , "'hW TIIR.... ,.. PTE='" DO-ALL TYPE 1 6no .08 
I PRR Ph"'''' AUTOMATIC FEED 

- BAND SAW 

f---

20 MILL TOO ST.OTS 1 :820" hRROR MTLL 11 1 60 • flO 
SPHER. RAD 280" DEEP 

30 DRILL TIiREE CLEARANCE THREE CHUCK 1 60 80 
HOLES 1/4 BOLT MULTIPLE IIEAD 

DRILL PRESS 

40 ROTATE 90· AND DRILL FOUR CIIECK I 1 /in .Rn 
FOUR (41 CLEARANCE MULTIPLE HEAD .. 

~ t1l9LES FOR !L4" BOLT ." 1 nBILL fllf,;SS 

-"-- . 1-. 
_. .. 

50 ~ .... !!!2_.J21 HOLES TOO CHUCK I /i0 .RO 

-- .,!/8" DIM. ____ MULTIPLE HEAD 
I nRTT.J,- PR""''' ----

.... 
.. --.. -- .. 

1 "" AL' 

·" ..... • .. U 

I ""'0( U. t:1IO". """.L.AYOut AuTOMATION O~S'GN MATL. NOLG. 
t: ...... 

HARDWAY 

' .. ~~I~~~~ a.A •• QUAL. COM,.It. "L t. IE"GA. PROO,.. 
Jt;.t : Meg. Development OIiANESIAN 
- .... Engrg. &: Research 

Sl 
U&r'·"~I:"T: 

IUU(. OATES ",,"'n NO. 

9-5-80 217-10120-8 
AGN. , .... "ELIAK 

IStel' 1 .. 2.386 2.240 2 

,.ACILIlY AND DUIlA.LE TOOL COSf SPeCIAL TOOL Co., 
'~I:." 

TOtAL aAetC .......... :""aL -• flO_ '.,,, ... OCIIG .. .WI ... ,::~ .. Cot· 

I---

-

SAME AS USE FORP RT 217-101 -5 

40.050 15 nn, l-n.;" 14".000 

45 200 40.000 1 200 4.000 ?4nn ?nn 12 .00(1 200 

--
<;R.<;/in <;? nn, 1 ""n I<;nnn .. no,) ?<;n I? c;,)" .,c;n 

?R.7<;n ?c; nn, ''''n I .. , nnn , .An , ... " I, ... " , ... " 

172 560 "Rdll 

DAILY u:"vICE "EO·D. "r .. VeNte ... MI.' AllY: -,-
" " Dn • .,D 

DAILY PL". PLA .... ' .. ~ "1:)M's.. ,,,"1 •• 1.011:1 ~ 
VOLU". El32 

52 ~CIH". 16 ""I. 

:r 
N 
W 
W 



... "'" ... FORD AF:ROSPJlCE PROCESS EST •• " TE SHEET . .. 

~1I0C;;U" OR l eft NO. I~ .. ,"T N""I[ 

IIELIOSTAT REINFORCEMENT BAR 
'OR "OO[L$ ·_T.II ... L .T./ 
50 000 ANN. VOL. cBS. 

or.-, TOOL - .. AC: ... ". - .o.,.~.· ... '" ...... ... an. 
.. 0. 

"" •• ATtOM DI._C ... T...,.. .CSCtl,foY,Ott,_ TDOL Otl •• T .... ~., "au'n.y ..... e_ ..... UT •• 

'Go' DELIVER TO GALVINIZING NO. LAB. 
AREA AND GALVINIZE TO SPEC. ASTM-A 5-
Ib-;'!.UU U:li. t"r~ 

-- --
-::--
70 DELIVER TO II FRAME ',NIl. I.J ... 

ASS'Y AREA 

-
I- ... - I-

-_. 
.. 

r- -
---- '--,-_. 

-- 'PERSONAL REJ....!.~ 
- .,.., 

---. 
.. ---.. -- .. 

'''' ALI .. o::n 

"["4""K' TOTAL: FAC - 172.560 ) 
TOOL - 6,840 ,179,400 

I 1"'f'O''' .. c ....... ..... '.LAYOU .. AU1'OMAl'totI HStGN ..... TL. MOLL ...... 
IlARDWAY 

~ ,Mfg. DevolOJa8Dt 
uoou.-. ....... LAD. QU.u..c_,,, PLY. EIIIGII. paoo •• 

..... ••• - RnlY-.ftO &. AAAAa.Pl"h 

plI-r."WWI£NT: 

,uut: OAT[$ ~"'" "0. 
277-10120-8 

fiG". ..... 9-5-80 
II[LI"M I' .. II:T 2 .. 

2 

"ACIL.TY _0 OU .... LI TOOL ,COST S"CI"L T_L C .. , . ...... ..a'AL_ ",1'. e ... • 1'0'.'" ..... ac ••• 'G .. T l.&1'IO. yo,a ... DC •• M • ... L. '.Y{,jo' , ,--

. 

I---

--

DMLY.'1fW1CE "EQ"D ... ~" V.HICLe _E •• ASay: -,-
II FRAME 

OAl ... .., PLT ... LA .... IKo ... ~IS. -.-, ••••• oc:. : 
"OL .... ~ 

~/"'" .... s . 

llj 
N 
W 
.po 



, FORD AEROSPACE PROCESS ESTIMATE SHEET 
ot ..... TMt: .. T; 

,---:> 
L..-

P"O~~A" OR ttl' NO. IP~:U';.AM~ ISSUf. OATlS ., ... ., NO. 
liELIOSTAT 

9-4-80 277-10120-5 
fOR .. OOlLS MATl'UAL _T./ 4"~"' "IN. "f.LrAK 

CARRON ""'''''''T .,nAn", n"'D he"" -A16c70a Las. 4.5 
'NI&T ... 

1 1 

OPI-. TOO\. _ MACH'''. _ aOve"'."" I-oc." ... a.T. FACILITY .... 0 OU"A.L& TOOL COS, '~CIAL TOOL cae' 
.. 0. 

tw."ATIOM or..c ...... ,tOtII 
O.SC ....... ON .. TOOL 0" •• T. _"""_. MOUJlLY ~.!~ .. ..... CA~ 

..... ut •• "'fAL- ""1'. 1'O'A", aAaeC , .... G .. ,. LA"O_ 'O'AL OC ..... e"'L. , .... c-.• 
1 Mn",,,,,,T"'. T. " .. no",,, ",.."." .. <:'I'FFT. ~ 

11" v 1" v l/R nol';~ Q" LENl1'!ll . 
PURCHASED IN 16' LENGTII CUT TO 
3 STRUTS PER STRIP 

10 IsAW 'M'"'''' I~I OT .. """ 1 fl{)..IIT.T. ""vo,, 1 17::>0 ,07 o;o~o;n 4<; nm 1 L350 4000 
~ 

IpFR ,>1,<:" ';~Q" '."Nr: .... ' AIl'l'OMl\'I'T.... FFFn 

f-
ITYPE RANn <:AW 

1---

20 IpTF.RrF. 'I'IIRF.F. "~l IIV""" OT .. " ...... ',., 1 I,;on nR <; "'7" A cnn 1~<; lnnn ? Ann I.,nn h nnn ",,., 
IIIOLF.S - .... '."no""',.... .. no IFTY'I'IIO" un 
It 14 RnT .... :PT"" .... TNr: .... ""nu"" 

30 DELIVER TO GALVANTZTNr: I TIm. I.AR 
AREA AND r.l\T,\il\~IZE 
TO SPFr Al':'I'M A~R'i-7f; 

2.00 07. FT£ 

40 IDELIVER TO Ii FRlIME .. In .... '.D 

~<:<:, V ""F" - ... - I-
----

-' 
RF.I. TFF _ 

l-
n 

---- f----.--. 
--1-.------

._-

.. --.,--. 
1"1ALI 0.16 56 025 2 400 

111("""'" 
TOTAL: FAC - 56,025) 58 425 

TOOL- 2,400) , 

I .... oc. E'I eNG". "'LT. LAYOUT AU1ONAt.O .. Dt:SICN MArL_ NDLO. DAIL Y Il"V.CE IIIEO-D. PI" Yl'lIlCLa NEWT AllY: -,,--
E ... ". 

IIARDWAY . 8 "If" F'RAME 

Jt;.i ,Mfg. Develo~nt 
"'DUl_. « ...... LA •• QUAL.. co .. t". p\. T. 'MGR. ""00". DA'LY "t.,.T. "LAN"ING "E:~ts. aU" ... 'EHI ~ 

S. LEWIS PIlIINESIIIN 
VOLUME 

1,664 04 ~C/" ... 16 
--.- ~ ~nara_ & RAAAArch 

... ,. 
:r 
N 
W 
\J1 



(fj.-~) 
FORD AEROSPACE 960/IIR GROSS ,.."" .. , ua, ... ·;;II' .. t:NT: 

PROCESS ESTIMATE SHEET 

"1\~~~;'"o~;N" NO. I ...... T A~~1cIIHENT BRACKET ASS' Y REFLECTOR 

'OR .. 0011.5 MATE",AL 
SO 000 ANN. VOL. SUB-ASSEttnLY 

0.'''. 1'00'- _ ."CM' .... - .Ou ........ , i-oc ... .... 
lIT. ..... 0 ....... 1'.0 .. DI'CI"P'''OII 

O.SC" .... YlON _ TOOL. 0" •• t .......... ' HOU"LV u .... CA" M'NU'.' 

SUB-ASSEMBLY CONSISTS OF TilE FOLLO ING 

DETAIL AND VOLUMES 

BRACKET PLATE QUANTITY 

-
1--- 277'-10119-18/ - 17 Ib 

~. 
277-10119-18,-=-I4 24 

277-10119-18/ - 13 II 

TOTAL SUB-ASSEMBLIES 48 

10 POSITION tlJ BRACKET PROJECTION 2 720 .07 
B I 

(277-10119) AND (I) PLATE WELDER 

,UIHAIL 11} INTU HU'UKt; '4:1 S'fAUUN ':lJ .. 
-- -AND WELD IN {2} LOCATIONS 

_ ... -
POSITION -- . -- . _-
MANUAL LOAD -

. _- _._-_ . 
AUT,! INDEX & -- ------- ----

.-~-

UNLOAD --------
.. --.. -- .. 

''''ALI 
"t: ... ,.., 

I ,.,.oc. 1:'1 cn ... "'LT. LAYOut AUTOMAT.ON 01:'''';111 "All. MDLG. 
OIlANESIAN .""". 

~ ,Mr,. ~v8101D6nt '"~~'n:lfr~''' L" •• QUAL. eo.n ... "LJ.'MG". .. .. ODN. 
OHANESIAN 

.... ... . " 1i!............. I. Daaalll .... l'I>h _____ . ..1 

ISSUE DATI'S Pl.., NO. -
277-10119 

WT./ IIGN. "N. S/I/80 
"I.LrA" 

LBS. 
'oCET ., 

1 ";,,. 
.. ACILITY .... 0 OUIIA.Lr TOOL con s"CeIA" TOO .. C:DaT 

~.!~H ...., ..... ..,t. 'O,A" •••• e " •• '11 .. , \."'.0N 1'O'A" ol..e .. ."'La '.'We.. l' f--

1--. 

I 

~ 

I 

I 

119,000 Too, 000 4,OOu 1),Uoo IIO,ooU 

--

119 000 80 000 I 

j 
DA'LY IC"VICr: l1li1:0*0 ...... WIMICLI tII,a' AliT: -... -

,0 

DAILY ~L1'. P'L""",NG "1.:1"'1. I""' •• ICOC •• I "0& .", .... ' 
9984 1>24 .. e/H". 16 ""I . 

1Ij 
N 
W 
0\ 



"L~'" 
FORD AEROSPACE PROCESS ESTIMATE SHEET 

PIIO~"A" g .. CC;" IIg, 1"""' II" .. l 
HELIOSTAT ATTACIIMEN1' BRACKET - REFLECTOR 

.OII .. OOILS 50,000 ANN. VOL. M"'EII'AL SUB-ASSEMBLY .T./ ,_. 
0 .. 1_. too\. - "4C .. , ...... ou ........ ,. ....... .. ' .,'-

.. 0. 0"' •• ""'011 DI.' ..... ".OM O •• C ..... ,,,,.. _ TOOL 0_ •• T. _-..ea_ HOURLY _.ft. 
C .... ..... U, •• 

10 
B . 

CHANGE OVER FOR ADJUST FIXTURE 

DETAIL - 14 LOCATORS 

~ CHANGE OVER FOR ADJUST FIXTURES 
r--I:! 
c--- DETAIL-ll LOCATORS 

l!U IN:;PECT WJ:;LU:; I'IANUAL IND. LAI' ' 

30 DELIVER TOCALVANIZE IND. LAB 

OPF.RATTON 

40 r.AI.VANT7F PER SPEC . G,AlJ .... SYST 
.. 

r---- ~. "'--. 
50 DEI IIIED 1:0 ASSEMBI,X INO.I.An 

- .. ----
~.- J>ERSONAI. RF.l.TF.11 (II 

. _- e-----.--- . 

1---- '----------
._- -

-- --
-.--.. ---

1'ClT ALI .-OS-

"l .... ", .. , 
TOTAL: FAC-119.00~ -201 POO 

TOOL-82 ,000 ' 

I ~O< Ull",,". II'LT.LAYOuT AUTOMa"OM Df:S.C .. NAIL. MDLG. , ...... 
~ ,Mfg. Development 

'''OUI,",.I: .. CA. LA •• QU.L. CON' .... PL '. ING". tt,.OON. 

-- W' - -.- 'Von",yo", "AADAAyor-:h 

'SSUE OATES 

5/1/80 
MH. "1M. 

""CILITY _0 OUlt"8LE TOO\. COST 

..."al,._ 
'JO'A" .... te ' •• 'G .. ,. La,lO. 

, 

..,.,r-_",_~ ... : 
P4.1 .. 0. 

211-10119 

I ." / :,; -,,,. .-' 

ItELr"lE S .. E' 2 .. 2 

S"C.AL TOOL C;c.T ....... 
'fO.A", OC,._ .VlLe 

..,T. COO' 
' • .,c. , -

. 

f---

2,000 

.-

2 000 

Dol'&' Y SIU'YIC~ AEQoD. "'1 .. v .... CLI Me., &11'1 ~ -,-
DAILY "LT ... LA .... ING "1:)1111 s. IU~I •• e:DCI ~ 
VOLUMe: 

PC/""_ M"S, 

~ 
N 
IoU ..... 



,."'" .... D&pa"1"II1:"T: 
PROCESS ESTIMATE SHEET , 7 

"tf~;~'STAT 1:" N<>. 1"""TplA~ ATTACIIMENl' BRACKET - REFLECTOR InUII: O"T,' 
1'''''J7'1!10ii9-i3 

'OR .. OOILS ."TE"I"" .T.' .4~"·.46"· "1E"I"K , .. u 1 -1 ASTM A-71,5~12- GRADE 80 LBS. 9-2-80 

OP.-. '00,- - ."CM .... _ .QU'~."T "' ..... ... ..,. ""I:, .. ITY _0 OU""8LIl TOOL COST ."CIA ... TOOL Co.T 
~':,~ .. .0. 

........ T'O .. D(.C. ..... "OII 
D"C.I~TIOtI _ lOO" O ••• T. __ II' MOU"LY al". CA~ 

..... Uy •• ...., .. "'. ..t~. 
to'''L ."ltC ..... G ... ".'to. 'O'A\. DC,._ .... ". T •• c., , 

MATERIAL: HOT ROLLED STEEL IN -
SHEETS OF 32.500" x'6O"" x .194 
THICKNESS ~. 

ONE SHEET = 10 STRIPS 
ONE STRIP = 24 PIECES 
ONE PIECE - 3.250 x 2.500 x .19 THICKNESS . 

f-10 SHEAR IN STRIPS OF SHEAR PRESS 80 TON 1 520 

--
20 BLANK & PIERCE TW0(2l OBI 125 TON PRESS 1 500 76.950 65000 1,950 10000 5.520 %0 11.60( 460 

HOLES .380' x .860" - CUT 
OFF TO LENGTH 2.500" 

30 _ PLACE IN DRILL FIXTURE 3.00 RPM MANUAL 2 480 .5 6,150 5 000 150 1,000 1,440 120 1 2()( 120 
AND DR1LL UNI!: \ J.} • J.~::" IJRILL .t'Ht::;S 
HULl!: 

4U lNSPECT g; TRAI'IsFER 
TO WELD ASSEMBLY AREA .. 

I 

r-- -- _.0. 

-_.-
. .-
f- --_. 
--- ---_. 
r--------_._-

---
--------.. --. OJ,!IJU . ° ,':;It>(} .".,. ALI 

"( .. A ...... 

FAC - 83,100) TOTAL: 90,060 
TOOL· 6,9(0) 

,. .... 0< IISI ~ ...... P .. T.LAYOUT AutOMAT 'OM D€SI(';,N MAYL. NOLG. D"'ILY SI:IIIIY'.CI "1:0-0. PI .. YIHtCL' HI(W' AllY: -... -. .... 
24 HARDWAY WEW ASSY 

".Oul ..... ~NG" &.A •• QUAL. CONt". PloT. ENG". ""DON. DAILY PLT ... LA .... 'NG .. I~'S. Su ....... IDC. ~ j ~ ,Mfg. Development VOLU"I' 
OHANESIAN 6 144 384 "C/"". 16 ""S. '- -- .. ' Engrg. " Research :r 

N 
W 
00 



I 1.&'>2 ~ 

r 
·IZ OIA 1.155 R r .25 

2.50"::.010 

+ --J-_(~~:J~O_P) J 
p, (TYP) 

. 5"O! .010 __ 1--2.25 ---- 1 __ -·- ~O.:!: .Ob 

3.25 RE F---

-_._-_ .. ," ---.... _-.'-'- ... -_.- .-_._-. 
M/HffNIL·· fa 611. (.1:;>~3) STU:!. <,lIl:.l( Fti1. 
A':>TM' A-iI5-75 -uP/ILl£: S,~- ; 
~~y /WII/UIRI t n~E ________ ; _ 1/ 

ATTA[~M£ N T erl\CY£1 
(\£ n.t L I Cl \~ PU\ r l-. 

71/AJS'r ? 1 /- I (J I I () - I::; - on/II L 7 R ::5 



P'LI'l"· PROCESS ESTIMATE SHEET 
_. 

.... 010" .... OR ttA NO. I ""fiT N ... Me 
HELIOSTAT PLATE A'l'l'ACHMENT BRACKE'f REFLECTOR 

JOft .. OOlLS M"'T1s~;t_A_715_GRADE 80 
_T./ 
LBI. 

01"1"4 TOOL. _ MACMI". _ IQU.~.Ml' "' ..... "" I'Ta ..... O".",A1'IO .. Ot'C'UP-1'IO .. D •• C ..... l'.OM .. TOOL 0.· •• ' ... .,... •• NOU ..... V -.... C .... 
.. ... U, •• 

MATERIAL: HOT ROLLED STEEL IN 
SHEETS OF ~2. Ij" x 66" x . 1 q4 

ONF. S1fF.?r = 10 RTRTPH 
ONE STRIP - 40 PIECES 
ONE PIECE - 1.5" x ~.21j0" x .194" lIfICKNESS 

_10 SHEAR IN STRIPS OF SIlEARPRESS 8Q. TON 1 520 .m 
":\.:>'i0" Y holt --

20 BLANK & PIERCE TWO (2) OBI 125 TON PRESS 1 1j00 .10 
HOLES .~80" x .860" - CUT 
OFF TO RT7.F. 1 . 'i00" 

30 PLACE IN DRILL FIXTURE ~ 000 RPM MANUAl 1 :>"0 :>0 
lU'IU UIULL Ull1!' \.L}.J.C:, DRILL PRESS 
HULt; 

. .'II? INSPECT & TRANSFER .. .10 
~O WELD ASS Y AREA ... - f-

---.. 
_. 

---
._--- f----. -
1-- f-pERSONAL -R:"Ehl_EF- -

nO! 

--.. __ .. __ .. 
T('TALI 0;5"2" 

"I"AIII'" 
TOTAL: FAC - 80,025) 86,265 

c TOOL- 6,240) 

I "flat Ell E.OII. PLY. L""Out AUtONATIO .. DESIGN NATL. "DLG. 

HARDWAY 
E ...... 

~ I Mfg. Deva1o~nt 
• tlDU' ...... G ... L" •• QUAl.. CONTtI. ~L' •• NGIII • ~"ODN. 

- - ' ' 'R.na'ra_ It, RAAAAY-~h 

;:., 
PC, ... " .... I:NT: 

,UUE o"'a, ...... , ~7 
277-10119-14 

aGH . 
F,". 9-2-80 

.'LI"sa 
.2 .230 ''''I[T 1 -1 

F "C'LITY AND OU ..... LI[ TOOL COST i"':C, .... TOOL C .. , 
•• •• at , .. "AL- '.IT. COO" lO1AL • "I'C •••• G .. ,. LAYION 'IOTA" 01. ..... .... " . ----- --'-- '.'Yc.' , i--

f---

~A}..w.A.ci 'lIm FO] PART i'7-1011Q-1' 

7h.Q'i0 h'i.OOO l.QIjO :10.000 'i.'i:>0 !.tho , ,(()() ~ 

":\ n7<; ?<;{)() 7'i0 <;nn 7?n 6() -hOi) r;o 

--

.. 

50025 b,2110 

DAILY I«"YIC~ IIEO'D. "I" YIII'CLE .. I.' AIIV: -,-.B WELD ASS'Y 
OA'" Y PL 1'. P .. A ....... G III I: 3M' I. IU"."":Oflt ~ 
VOLU". 1664 04 16 .. c,"". HAl. 

~ 
N 
~ 
o 



~--I.LZ. --

r 
I.B5R 

r-· Z5 

I~ t 

-I =~ I~J~~ 
[:r m --r~ I I r -f=r--~ 

R (TYP) 

.50"!:. .Db~ --.50! .o~ 

I- 3.25 RE"F.-

:r 
N 
~ 
t-' 

MilT 1;:1( IAL~ '" GA. ., 943 5fEEL--;;-;IcEl
PER A':>rM- A-1/5 -,~ - GP/IOF .':10 : 
AN'i A\lAILI\I?LE TYPE 

- -~------ ---.-- -----------.-----~.~--

1\ T T At ~-I rVI[ I\} T BK'A(~: LT 
.~[n F( lUI' . PUITE 
277- lOll (J-lt1 J)nl)IJ-<}p,~ 



~"" ... ga ..... TIl 1£ NT: 
PROCESS ESTIMATE SHEET p';; 

I ~"Oc."" .. OR I tA NO, ...... T N"~t: "'U£ O .. T" ~""1 NO, 
IIEI.IOSTAT PJ.ATE-ATTACIlME.'NT BRACKET-RF:FUi:CTOR 

9-3-80 
211-10119-11 

'Oft "OO(L5 ."T~~~A-115-15 GRADE 80 .T./ .~ .. 6"~· IIU.I"S4! 1, ... ItT 1 .... 1 .H. 

0 ... •• '00,," - MACH'''. - .0" ........ ' ........ ... a,,_ F"CILITV .... 0 OUR ... LIt TOOL COSl IP«CI"L TOOL CoaT O .... AT.O .. O'IC.'p"o" ~ .. t!~ .. .. 0. O.,C ..... "ON _ '00,," o. a.' .......... HOU"LY M"tU'" -.... C"~ ....tAL· ",1'. 1'O'AL ..... e '.laG'" AfIO. total.. 01'1G_ .... L. '.ve.' , MATMIlII.L: "VI' HULLt;V l>I't;I!;L 11'1 ~ 

SIIEI,TS ur I:> X 'IV' :ic--o-tlAUt; .!,!" 
-
;10 SIII!:J\H IN S'1'HIPS o:;/IJSI\H t'HI!;;:;;:; OU TIlI'I 1 '520 35.900 30000 900 5000 

35" X 40 X 10 STRIPS I I 

ONE STR'[P =!II'ARrS' f--

ONE PART - 'i" x 3.5" X ,194 THICK ~SS 

-
"20 BLANK & PIERC~-1?JC OBI 125 TON PRESS 1 500 16,950 65.000 1.950 10 000 1Q.<)50 1.650 6.50( l,tl()( --" 

nOLES . ~80" X :860 - cur I 
OFF TO "lIZE 4.75" 

30 PJ.AC~ IN DRILL FIX'IURE ~ .000 RPM MANUAL 1 ~!lo .25 ~ 075 2.500 7'i 'i00 720 60 600 60 
AND DRILL ONE (1) .125" DRILL PRESS 
HOLE 

'--
40 INSPECT & TRANSFER 

TO Wt;:T.D ARF.A 

" 

-- r- - ... 
'--,. r-

-, 
I- -
--- ----, 
--r-'-------- -

.-. 

--- -
"--"--

Ttl' AI.l .l.l:>,~~:> <!U,O'(U 

.111: .. " ... ' 
TOTAL: FAC - 115,925) 136,595 

TOOL 20,610) 

I .... 01. ~" •• G". "'LT. LAYOut AUTOMAt'ON OES,C .. MA'L. MPLG. DAILY IC"V.C'I IIEO·O. -."v,.,e., ME.' AllY; -"' .... 
HARDWAY 

111911. 
16 WF.LD JlSSEMBLY 

Jt;;,i ,Nfg. Development 
... ouS ..... I.G ... L" •• QUA .... CONTII. ",,1' ••• C;" • .... 00 ... DAILY PL 1' ... LA .... ING "1[:)M1S. SU ..... 'IDK. : 

OHANESIAN VOLU .. ' 3,328 12 _e/M"- 16 .M .... - .. ' - Engrg. 8. Research 

:Ij 
I>.) 
.p
I>.) 
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p L.""" PROCESS ESTIMATE SHEET 
u&. ......... ,_~ .. ,: 

.. RO&" .... 0" ttf< NO. ~""T ...... t: 'SSUE O .. T" ~""'~ -. 
IIELIOSTAT a A'l'TACHMENT BRACKET REF'LECTOR 2 -10119-18 
• Of' .. OOlU "ATt:II~M a-715-75-GRADE-80 WT./ IIGH. 1,~~' A(LI"K SIC t: , 

cBS. 2 9-3-80 

0 ... •. TOO," - MACM.,,' .... ou ........ , .. "" ... .u ..". " .. C.LlTY _0 OUII".L( TO~ COST ''''C'''L TOOL co., 0'-1:_"'.0 .. DI.C. .. ''''.OtJ HOU",". .. 0. DC'C",PYION - '00,- O •• 'OJ_ "U".' II ... N.NU". . ... , ..... c .... TOfAL • AIM: r .... G .. ., \.a'tON .Ot .... D •• ac; .. .... L. 
MKJ.' ~,'RIAL : HU'!' 1'«5LLED STI!:t;L III ::;HE~ L'::; 

_._-
OF jo' Xjo' x .19;tr·THICKNESS 
ONE SHEET = 12 STRIPS .- - :-. 
ONE STRIP - 3 PIECES 
ONE PIECE - 3 x 12" x .1911 THICKNE ,S 

, 

JQ.' SHEAR IN STRIPS OF SHEAR PRESS tiOTON 1 :>~U 3~,900 30,000 900 5,uuu 
3 x 30' -

~-

'26 FORM POCKETS TWO (2) OBI 150 TON PRESS 1 tlOO 92,1100 tiO 000 2.400 10,000 19,000 ,650 ~b. 500 
PLAc:ES 1.020" SPHER ~ 
. mo DEPTH AND FLANGE 
END 30 SECOND STAGE 
CUT OFF TO LENGTH 11. 750' 

DOUBLE DIE) 

IjU I"LMUI!: III 'U' ::;IIJU'I!: OBI 125 TON PRESS 1 ti 92,400 65000 1.950 10.000 1".400 .200 2.000 

'IU 111I::;t'~"1' AlII) .... ""' • ..,,, .. ,, .. 
TO WELU ASSEr.mLY MiEA: ... - 1-' 

--.-
.. 

~. . 

---- 1-----
--1-._---- --. -

._. 
--_. -_ .. __ .. _-" 

220.,[00 ~4.200 'CI' A .. ' .. , ...... , 
TOTAL: FAC - 220,700) 

254,900 TOOL - 34,200) 

I 
.... IIlU.U.OII. P,"l.a..YOUT AUTO •• ' to .. DEstG .. •• fl. MOLG. OA.LY SlAVIC!: .. rQ·D. "'" "''''C~, ItE.' A'IY: , .... 

HARDWAY 48 ~IF.T.n A~~ 'v 

Ji;;,i ,Mfg. Develo~nt '.D"'_. " ...... L .... QUAL. COIIT"- PLY .... G". PROD ... DAILY PL1'. PLA.N.Me. ... ~1s.. tuP •• 'IDCI ~ 

OHANESIAN VOL .... ' 9.984 624 .. c/"". 16 " .... - .. - Engrg. &: Research 

7,') 

1- 1 

..,T. ~ • .!~H 
, .... c,; , -

~ 

1.650 

J 

11 .200 -

_R.._ 

j 

:r 
N 
~ 
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,. .. ",.T 
U& .... ilITWlI: .. T: 

PROCESS ESTIMATE SHEET 6 L
' 

~ROG~.MOA C~"NQ. PART NAMI: "SUIOAT[S - P",,, NO. 
, HET.TOflTAT DOUBLER' - REINF. PLATE - REFLECTOR 277-10119-19 
fOIl .. OO[LS MATERIAL .,./ L4,AG" . 

. :'l.~-
9-3-80 "lLEAK 'ICn 1 -1 OIlAl.TTY HfYI' R )T.T,ET ~TEET .81. ,1I'l. 

0 ... •• l'OOL ..... ACH ... ' _ .ou ........ " "' ...... ... 
1'1'. ".eILITY ANO OUAA8LE TOOL COST SPeCIAL TOOL CoaT 

.. a. o~.""Tlt:t .. 01.' ...... 1'.0lIl 
D.le ..... ".'"' ... fOOL O ••• " ... ..-•• "OU"LY .-.... I .... C:A_ ..... u, •• ".'''L- ",T. COO' '10''''- e"lec ..... " .. , LA1'IO .. YOfA&. .C.IG_ 

."'~. ' •• 0;,,' 
MATERIAL: COMMERCIAk..9!LALI'IT HOT r--
ROT,LED STEEl, TN ~HEF.T~ OF 
')0" x .12') 
ONE ~IIF.F.T = 20 ~TRTPfl 
ONE STRIP = 40 PIECES 
ONE PIECE - 1.250 x 3.250 I 

- r---
-- SUEAR IN STRIPS r!0_ SHEAR PRESS 80 TON '1 5~0 SAME AS USED F R PART 277-10119- t7 

:It" x ~u-f---

~o PIERCE TWO HOLES OBI tiO TON PRESS 1 '000 In 050 35 000 1 050 5000 4.'l.20 360 3.f1OC ~60 
• j"~ ViM. & CUT 0J0'F 
(DOUBLE DIE) 

,jU I DELIVER TO GALVANIZING 

I'm IliALVANIZE TO SPEC. PER --
1";:>'1'1'1 I\jO) -/0 'ru c:. UU VLo IT' 

.. 

f-- ~' ... 
~.lL. DELIVER TO H FRAME 

ASSEMB loY ARJ:;A 
~-. 

f- -
--- 1------' 

r-- ~----------
---

"------" ''''Al.I 41 050 4.'l.20 
,,' .. A·"'I 

TOTAL: FAe - 41,050) 
45,370 TOOL- 4,320) 

I ",0( 1.11 C IIG It. "'LT. LAYOUT ... ",OMA'.ON DlIIGN "ATL. NDLG. OAILY Ir"vICl "EO-D. ttl" v .... C .... NIM" "IIY: -,,--, ...... II FRAME 

~ ,Mfg. Dev810pnent 
• NO&l' .... ~IUI'" LA •• QUAL. CO ... ,,- "LY. ENG". P,.OOM • DA'L" POL". "LANNINe. IIE:)M"S. 'UP •• ICD •• : j OHANESIAN VOLUME 

9,984 624_c'K". _s. - _. - - Engrg. &: Research 

:r 
N 
.p-
0\ 



4-50r-Z.25 B5Ci 

" 1.25 $-
L 1---' __ ------' 

~ 
.40 &SC 

• 375 -.3'11 OIA. HOLE 

FP) .Ob~ (z PLACE,» 

" 

:r 
N 
+'..... 

r
'~iilfRiiiL':' B GA:'(.·i,,~4) ~H[fisiEEi.
PER ASTI\II·A·1IS-15 (jJ?Il/J£ Bo 
ANY AVAILABLE TYPe-
---------_.. •• - <- ••• -'.- ••• '.'-'--'--

ATT/~CI-'MtNT BF?I\L~ET' 
, I\E r L E( 1 CH~ - DO () P, Lf. p, 

l. 211 - I () I , t).- I () 
, 



PROCESS ESTIMATE SHEETS 

TORQUE TUBE ASSEMBLY/ARM ASSEMBLY 

Shop Assembly SK-6130-002 

Sheet 1-2 Torque Tube Assembly 

Torque Tube SK-6130-002-2 

Sheet 1 Torque Tube 

Outboard Flange SK-6130-002-3 

Sheet 1-2' Outboard Flange 

Inboard Flange SK-6130-002-4 

Sheet 1-2 Inboard Flange 

Adapter Ring 531439 

Sheet 1-2 Adapter Ring 

Arm Assembly 531147 

Sheet 1-2 Assembly Arm Actuation 

Bracket Arm 531147-1 

Sheet 1 Bracket Arm 
Detail Sketch 

Brace Cross 531147-2 

Sheet 1 Bracket Actuation Arm Support 
Detail Sketch 

Brace Cross 531147-3 

Sheet 1 Bracket Actuation Arm Support 

Cap End 531147-4 

Sheet 1 Bracket Arm (Detail 4) 

Shop Assembly 531147 

Sheet 1-2 Torque Tube and Actuating Arm Assembly 

Ring Adapter/Swivel Ext. 531439 

Sheets 1-2 
Sheet 3 

Ring Adapter/Swivel Ext. 
Plant Engineering Requirements 

Sequence Sketch 
Detail Sketch 

A-248 

A-249 

A-25l 

A-252 

A-254 

A-256 

A-258 

A-260 

A-262 

A-264 

A-265 

A-266 

A-268 



[·'OkO AEROSPACE PROCESS ESTlM4TE SHEET £"3 
. DCP .......... ,;============:.. P .. IIT ...... I$SU£ D .. T£, Pa'n.... - • 

TOHOlJE TUBE ASSEMBLY SK 6130-002 
, 0/1 .. OO(L~ II" 'EIIIAL .,./ IIGM. 'r. 9-2-80 IIU.IAM 

'io.non ANN. VOJ.. Ab.,'M A570 G.AOF: B STEF:L Las. 271 35 

OP.-. 
,,0. 

0 ... 1 ........ 0 .. OI" •• P'T.O .. 
TOOL _ • ..e ...... _ .Q............. '--.e ... J .e' 

_ • ocsc: •• "'".CMI_ TOOL 0" ~., ... UMe.-c .... ~ I~;Y Uf, .... u,~. 
101 .... • ... oc 

i'''1'1 .. 
') 

.lin 1:>0 =1r;§;fff?¥l"" """nn'AA. r 1120 I "I I ± I I . r'I"l R 
._ SK 6130 002-4 '1'0 TOR~'; + . 

1 1Q 

20 I.OAO WI~LO ASS' Y FIXTURE SEE OPERATION 30 60 . so 
WI'I'II ~·r.lINGI,:S-OUT BOARD 

_'i'iK 6130 00'> 3 I I I I 
I I I I 

10 LOAD SUB-ASS'Y.TOROUE \,/ELO ASS'Y FIXTURE 1 24 , 00 '6 720 24.000 I 720 2000 150.000 1.2.5001-25.0 12.51lO 
h'IRE IN WELD ASS'V ,'T){'rtmR ANO 

I r.orK IN 1\1' 6 RING LOCATIONS 1 . a'l I 
~TAH'r \-If:LO <:;'in.!'; lIN!) CQRB WF:ill 

r-1 !~~ ~~:~- ~~;~r.A~p!~E ~~A;~~~S I I I I I I I I I =J 
PI.IINGE-IJN- H)CK AND R~~MO!YV];E~ __ -=_t-_______ · _____ -I-__ ~_f-_~_,.--___ -I·I_f-____ + __ --+---t----I------01----;-1---;-1---;-1-----1 
TOHOUE 'rUBE ASS' Y - --j 

1--

ROOO 4.000 .1000 14 nnn "L20012.110011.2001 ? ITUr"\ r lI.D 11Q_JPLACE TOHOIJE 'I'lJnE ASS' YIN .. 

ltJSPECTlQIi.l:Ui.TI.!1l..f: AND INSPECT .. ---+- II 
ImLO lIND FLANCE LOClITION 

----I II I 
n 

... - .• -------. II I I 
__ .... __ . ______ . _ -- I- n I 

~ -=-~~.-.--~-. += .. I I I ~ u ?,>n I I I L~ nnn ( r f f 51 
luTAL.' .. , ..... ,,"" 

SUB-lISS'y ~ INSPECTION OPEHATION PE~'ORMED DUHING WELD CYCf£ 

IliiO'D. " •• V."teL. .".n " ..... : ,-,-~ 1"'0«. ESI ENG". IPLT .. LAYOUT I AUTOMATION- ID"tGN 1:~~,IiDLi~ IDAILy .... vtCl: 

L . IIARnWAV :=:,---_.--.- - ...... - - ......... . . ........ _ .. . _ ............... 

~ 
N 
.po 
\0 



"'l""" FOIU) AEROSPACE PROCESS EnUlATE SHEET 
PROG"." OR t[A "0. IP .. ItT .... M .. 

! 1I1:1.10S1'A1' TOROUE TUBE ASSEI'\BI.Y 
.on "OO[U MATERIAL .T.I 
50.0nn ANN. VOL. A~~'M lI.S70 r.f!lIDE R <;'I'F.F.r. Lal. 

orl"'. TOOL - .AC ...... - .Qua ....... " 100 ...... 
... . ... 

.. 0-
orl._AY,O .. 01 I, ... r, to .. 

D.SC"'''''CHI _ 100," oa •• 1' ... .,... •• HOUIlLY a .... ....uy •• C .... 

.5U __ IIET.TV::11 '1'0 GAT.VIINTZnu, rNO r.AR 

--. -
.. -

!i.lL. I r:hr IAMT'>I' "() "T>lU" >11"'" 

PER AS'fM A385;;16 .. 
1'0 2.00 OZ FT 

.. 

10 OELrVgR TO TORQUE TUBE NO LAB 
1I11f) IIRM ACTUATION . __ . 
IISS'Y AREA --

t-. 
. _-

t--
.. 

-_. _. - - ... -
. _ . ..• .-
. --. 1-. _. . 

.. '- . 
.- I'ERSONAL..BFr.mF ? 

--.-- f-.------- --- -
1-' .---- ~. 

--- t-._.---.- -
._-- '--'--_ .. -_. --

1:4] '(.oJ AL' 

A("4-""(' 

HELD !lEAD = 3/S" x 3/8" x 4S" = 1. 78 LBS. TOTAL: FAC - 34,720) 
199,120 TOOL-1M 400) 

I 
__ "'€I' ClOG ... PLT.LAYOUT AUTONATCOM D~5.tGN M"fL. MOLG. 

.. -eli. 
IIAROWAY 

.~ . Mfg, Development 
... ou,,.. ....... LA •• QUAL .. CONTA. P\.T •• "GII • PtIIOO ... 

- ~ .. ~nl'T ... a k". RPAPA"r~h ----

5.3 
.,.. .... "' ...... ; 

IlSut O"Ttl P ... l .... -
SK 6130-002 

RGH. . .... 9-2-80 RtLI"M ' ... T 

- 2 
271 357 2 

F .. CILITY .... 0 DURA.LI TOOL COSY IPCC .... L TOOL COlT ...... 
", •• &L.- ."U .•• ~~~. 'lOYAL • "lie , .. "' .. , "00" '.fA&. ...... COl" 

I--

. 

~ 

GAIL Y , •• v.c« RCC/' •• PIR V'"ICLI ..... , ."Y: -,,--
1 

DAILY PLY .. "LAMN.MC IIE'lMU, , ........... : 
VOLUME 

208 13 ~C:/"" 16 N .... 

:r 
N 
IJ1 
o 



AEHOSPACE PROCESS ESTIMATE SHEET ott .... "11II1.': S4 
MO. ..AIIIT lOAM IHUt: DATI' .. ".1 .... - -

TORQUE TUBE SK 6130-102-2 
NATIRIAL .T./ IllOH. ~Ilt. 9-2-80 .'L(AM 

VOL. ASTM A570 GRADE "B" STF.EL LIII. 271 27J. 'ICIE! 1 OF 1 

100L _ .",,", .. a _ aOlll_a"y I-ac... ..' .U. ~"CILITY ""0 ou."IILI TOOL COSY '"CIALTOOL (;01' ..... H 
DIlSC •• I'I.ON - TOOL. O .......... ~ ... a.ft. ~" .. l.Y M, .. ul'I' .. ,'aL-. ..,1'. COl-

ore-. 
NO. OP,aA1"O" ~"C''''''T'O. 

A YOY"L • "ate __ ~_~"Y i.AYIO. YO'''lo .. ,.... • ... lo ••• ;"i:. .• ~ 
HIITRRIAL: HO'I' ROLLEf,l STEEL IN J . . . . I 

1---- FORHED TlIBE SIIAPE , WEWED PER _ -.I 
1 AMERICAN HRI.DING SOCIETY . I 
101-1-79 STRUCTURIII. COAD 

_ 115.3" LONG 15 5 010 & 105 HIILL 
~ri""I(NR~C I---

3 TON FORK TRUCK 1 
J:o-::-I RCCFIVC TORQUE T!!Bt~ FROM STOCK I I J I ANO PLIICE IN TUBE SIZING IIREIIIND.I.IIBMIIT'L IIDW 15,000 450 I I I I 

20 ILOilO TllBR F.XPIINDr.H BRWW..TIOOR Mill!N'I'ED ~ 120 .40 678,000 600.00018,000 160,0001 109.000 0.00ODo,00019.000 

I MACIIHn,; AND SIZE TUBE 16' GRO'I'tI1~R TYPE 

TO ]6' % IN 5 CONTROLLED TUBE EXPANDER 
LOCIITIONS-REMOVE liND 
PLIlCr. IN INSPECTION :l2WNGIDCRANE---
I'TXTURE 
.~1QQB. TO FLOOR TIME 

1~~~~~~~1~:::T:::~'" 1':'llQlrnD-I~I"QQQI "l 1'"001 u» 1"1"l"@1 I 
SI'r.CIIII. RIICK..illl!LYRANS~'_$= I I I I I I I I I I I I I :=+~~~,"~:T>'" ,ST """ ~ : ", _ : j 

-':-.=1-£Iill.:iQllhl.....E!-.fdEL _. ? . Sf> n) .000 111 .000 
'''' AL' 

• u .... " ... , 

'l'c:>'rIlL: FAC - 721,000) 
TOOL- 133,000) 854,000 

AuTOMATIO" 

IIAlillWAY 

.... 0( '" ENG". l~LT. LAYOUT I 
LAa. QUAL. COMTIt. u.Du' ...... E .. G .... 

S. LEWIS ';st;;., .. Mfg. Development 
-. Engrg. & Research 

O&'SIG,N 

PLT. «"G"_ 
OIlANESIAN 

N"'lL. MDLG. 
I ...... 

PIlOD .... 

DA,LY IEAVlce 

bAlLY PL". P'LANN ... G 
VOLUME 

II"lQ-D ..... V .... CL. 

HI ONE 
,,«=-ns. 

13 
"'C'H". 

16 
M .... 

\; . 

.~.1' AI.,.; 

WEWING 
",P •• "O&. : 

-.. -

~ 
N 
Vl ..... 



f'OI{O IIEI{OSPACE PROCESS EnlMA TE SHEET 55 ,..\.,.. .... ~ ~ ~ ~ ~ uar.,. ... It •• ; 
~Ror;"A .. OR (tA NO. .... liT NA .... ISSUE DATIIS ..... , "0. -

IIELIOSTAT OUT BOARD FLANGE 51{ 6130-002-3 

'OA "OO(~~.OOO lINN. VOL. 
_TER ... L "T./ JlGN. . .... 9-2-80 .'LIAK ' .. I:T ASTM-A570 GRADE B STEEL LBIi. 14.3 13.3 

.. 
1 2 

OP,-. 1001. - MAC ...... _ .ow ..... ,. ""- ••• ..,. .AC.LlTY NOD DUIIA.LIt: TO~ con S"CIA&' TOOL 'DET 
• .... at "0. 

orIAAl'O .. DC.C.'P"o. 
O"CIII~"_ - 'DOL 011 ...... _ •• HOU .. LY ..... .. ... U" •• ....' .. L· CAP 1'O"'A" • A...: ......... "'IO~ • 1'.'''a. 0" •• .... L •• !'!~;. co.. 

MATP.HIAL: IIOT ROLLED f--
f-. 

EXTRUDED MTT.L SECTION --
& RArs~~o 90

u 
A'I'TACIIMENT 

. 
.. _---

lUNG '125" x 1. 5" - PlJRCHASEO -_. 
IN 100" U:NGTH 

~ 

J,Q. Cll1' 1'0 50" U;NGTII CUT OFF SAW 1 ]20 ~40 " .. MI> A' IlIllF.O F ~R PART 10;'11 4'1q_" 
INSI'EC'f ANO TRANSPOR'r - "--

-.- '1'0 ~ILlm Ml\r.UUI6 

'-

20 LOAO ('()Tu,:11 Mllrlll.tl1LANn DT .. ,.. TYPF. OnI.p.R 1 1?0 4n SA~IE AS 53 439-A 9 600 800 A.nOO RnO 
FORM RING OF 15.500" 0/0 MACiIINE n.F,W ""T,T.'" 
W/REVEI~SED 90 . FI..AtlGE 

, jU LOAO RING WEI,Or,R ANO RING TVPE FilS JON 1 1 ?O 40 leo .... " .co ." .~n_. ... ,nn ... ~ . 2 00 200 

t-. I ,,'II"H>N ,""r.n I>TNt": .. "''''' 1 WRr.n.,,, I, ........... T" r.·." , .. "., hw" 
THANsmn 1'0 SIZING -,.- --

--
1D I.Q8D ~IlBE 1"XEAtlllEB .. RING EXPANDF:R I 1:!0 ~"o I" ...... " ." .,n_. .3,bOO 1300 3,000 300 

. --- f11l1illl.tl1L1illCL SIZE !lUlG _ ... I ".,.. .. n'" "'I:" "T'7TW mnr.T TO'''' 

-- '~2~770 = _, OQ:i Qlll - --
--- P'!~~'Q I,AXIIE MACUl/:lF..--____ 

.. 
. _. ._----_. -_ . 

_ .. --- -------- --- .. -
r-- ._------_. __ . 

--- ------- -' 
.. -.- ------_ .. -_ .. - 15 600 ,c:"rAL' 
"'"'44", ... , 

I 

I ,.,.Oll:"IEI.GII. PLT.LAYOUT AuTOMATIOM OCSIGII MAfL. MDl-G. GAIL., ,aRVaee IIEQ'D. ~I" VI.'CLE 1I1f_ •• ,.y: -,-
HARDWAY " .... 2 TORQUE TUBE ASS'Y 

~ ,Mfg. lltlvelopmant 
... OU._. lNGI'. LA •• QUAL. co ..... PLT. EJIGA • ;;iooOM. DAILY PL' ... LA .... NG ~~:lMII. IU ........ ; 

S. LEWIS OHANESIAN "ou .... 16 
- _ 'Ii·r........... R. Aaa~D ..... ,..h PC '",,- Hili'. 

:r 
N 
V1 
N 



55 
,..L" ... • PORD AEROSPACE PROCESS ESTIMATE SHEET 

........ Hlt ... ; 
.. 1\0'"" .... OR ttR NO. IPART NANI InUlOATI-' PA'n NO. -

: IIELIOSTAT OUT BOARD FLANGE 
9-2-00 SIC 6130-002-3 

'OR .. OOEU MATERIAL .T./ RGN. " .... "ILIAIE ' .. IT 2 "'2 50 000 ANN. VOL. ASTM-AS10 GRADE B STEEL . lIS. 14.3 13.3 

0.' lit. tOOL - M"CN.M& .... QU .......... "" ..... .. , .". "ACILITY _0 DUAAIILI TOOL CO" IPIlCIAL TOOL C:OIT ·"1.141 ,,0. OPI,.ATIO .. O'IC •• PlION "1:1"., .. t, __ 1 .. 0,- O ••• t. "'-" MOt.IJILY ..... c .... ... .. u ••• ...::!';; .... '-. ,::~', e .. ' 1'0' .... . .. - ~~~ .. " , ... " ...... " 
I~(\ {,oliO TJlTlIIl AND FACE AIR ClIllCK & FACE 1 120 .40 SAME A~ USEQ F R PART 1)31 439-A r---
f---- 425" OH:!-CLEl\ll Uf ONj;: T.ATIIP. 

PASS '1'0 .315" - 005 -
. 

-
TRANSFER TO DRILLING 
MACIIINE 

I---
60 LOAD MULTIPLE HEAD 24 OIUCK MULTIPLE 1 40 1.20 66 BOO 60 000 1 BOO 5 000 30 000 500 5 000 2,500 

--.- mUr,LING MACUINE - H"'Ar' nJnLr. I 

I-C-- li1RTi:I. 24 HOLES FoR 14 900" BSC 

f- 1.4 20 UNC lAP 1I0LES -
TRANSFER TO TAP MACHINE 

10 LOAD MULTIPLE !lEAD 24 CHUCK MULTIPr.E 40 1.20 66.BOO 60.000 1.BOO 4.000 16.000 .000 ~O.OOO 13.000 
TAPPING MACIIINE - TAP HEAD TAPPING 
24 UOLES WITU 1/4" 20 MACHINE 14.900" nsc 
UNC TIIP-ONE PASS 

~-
ItlSEEC'r Al,I, !1I1CIIII:IE I ""to"''' I IMP LAB 10_000 

SlmPACES AND 

I- m ASS' Y IIIl1'ill --
1----1-. _.--

.. -._-
r,;, .. ""'".... .JiE.LI.ElL .29 --

- -- ---
._-- ------
--_. 1--------- ---
--1----------
-- ------ ---
I-- ------- -_. -_ .. 

4.69 133 600 76 000 '""'ALI 

"f .... IUU 

'l\)'fAL: PAC - 133,600) 225 200 
."'''' Ql ,(\. • 

I ...-oc. ESI ENG". "LT. LAYOuT AUTO .... TION DIlSICN M.'L. MOLG. DAILY 11l1II",ell UO:D ..... " •• ,eLI .. ,.., AllY: -... -....... 
TOROUE TUBE ASS'Y IIARDWAY ., 

INOU'''''' 'N"A. LAa. quAL .. co .. , .... PLT.I:NG". "AODN. PAILY PL1'. PLA ....... " .. I:~,s. luP .... KI ~ 
~ _ MCg. Developlll6nt VOLUMIl 26 16 M"" PC'H". - .. -- Engrg. & ReBearch 

:r 
N 
U1 
W 



, FORD AEROSPACE PROCESS ESTIMATE SHEET 
"ROC;"." OR (It .. NO. I"""T""_ 

IIELIOSTAT INBOARD FLANGE 

'OR .. OOlL$ .. ATIIIIAL .T./ 
50 000 liNN. VOl.. ASTM-A570 GI<ADE B STEEl. I.IIl.. 

01'.-, TOOL _ .. ACN .... _ .Qut ....... 1' 1"--
... 

.11'. 
.. 0. 

O~I".T'O. O'.' ... PT.ON 
D.'C ....... OIII - TOOL OA •• Y •• ~ •• "~"'L'Y ..... ", .. ..... C .... 

f--- MATERIAL: HOT ROLLED 'EX'l'I<UDED MILL 
-' SECTION WLRING BASE 4'" x .125" 

& RAISED 90" ATTACHMENT RING 
.425" x 1. 5" PURCHASED IN 100" 

f---
LENGTH 

, 

10 cu'r TO 50" LENGTH CUT OFF SAW 1 120 .40 
INSPECT AND TRANSPORT 

- --
f--- 'ro COlLER MACIiINE 

r-
20 WAD COlLER MACHINE AND RING TYPE COlLER 1 120 .40 

l'ORH RING OF 15 1/2" 010 - MACHINE 
THANSFER 'ro WELDEH 

30 £.OlID B HiG HI-:r.rlr:Il 8tl[1 RTNG TYPE FII~TON 1 1:>1\ 41\ 

I'USION WP.J.D RING ENDS- WELDER 
'I'RAtlS~'ER TO SIZINC; 

40 LOM TUBE EXPANDED RTNC; EXPANDER I 121\ 4n .. 
-_. ~1ACIIIlm !ltlD SIZE: HUiG ... tAhOIIUE 

.. ,_ .. l~liLIVCII I D ± OK: - OO~-

-- tllKlll.I'lli-. ~-'- --
.. _. -
--_. -----_. 
---.- -.------- --- ----- ----
1----- --- -. 
-- -------- --
;-Z,-;:-L.;-------· --' ._-
.. , .... "., 

I 
PfilCX UIING". "LT. LAYOUT AUTOMAttOM DI5ICII MAfL. NOLA. 

'I08A, 

IlARD~IAY 
tMQU._.I:NGIL LAa. QUAL. C:ONTIil. "'LT ••• aR. P"OON. 

~ ,Hfg. Developmant OIiANESIAN S. I,EWIS 
- - .' Engrg. & Research 

.,r~ 
us ........... : 

InUI: O"TIS ....... , .... -
SIC 6130-002-4 

"RCOH. 'IN. 9-2-80 
R£L''''. 

14.3 13.3 '''&1' 1 -2 

""CILITY AND OUR ... Lf. TO~ con ' .. c: .... L TOOL COlT • ... '! .. ,,""L. w:~'w 
co,w lO'''L ."- ""a .... , AYOO. ...... " 0 .... .... L. 

. 

SAME A USED [OR PAR 531 439-A 

SAME A USED ~R PAR 511 439-A 

.-

. .s .. MP_ " 1I"",n C\D ,,~, "~Q-

--
SAME A~ I/~EO I'\R PAR'I' 'ill 41q-A 

D"ILY IIAVICI AlD'D. PIA VIIHICLI ..... "IIY: -111.-416 2 TORQUE TUBE ASS'Y 
DAILY P ... ,. PLAttNING "':IM'" I""UIIDU: 
"GLUM. 

416 .. c ,""_ 16 ""I. 

:r 
t,) 
V1 
~ 



56 
,. ,... ... " .... FORD AEROSPACE PROCESS ESTeMA TE SHEET us. .. ~ .. a. .... 

.... 0'"" .... OR (tR NO. P ..... T NAMIt InUlO ... TIS P .... l .... -
IIELIOSTAT INBOARD FLANGE SK 6130-002-4 

'OR .. OOEU MATfI""'L .T./ RGN. , .... 9-2-BO 
50 000 ANN. VOL. AS'l'M-A570 GRADE B STEEl. lllS. 14.3 13.3 

"ILIAK I''''IT 2 
., ,. 

2 

or._. 
OPIA"TIO .. Deae •• p"o .. 

'GOL - MAC M .... _ • Q".Pw ... y 1---- .aT .". FACILITY AND OUIU.LI TOOL con SPeCIAL TOOL eGa., 
.. 0. OI'CA.PYION _ TOOL OA •• , •• .,.. •• HOUIU.Y .... ~" _e ... c: .. ,. ... .. Ul' •• ..n"~. • ... L. y::~Y'. 1'0'"'''' • AU«: .... tG ... ~ .. oo • .0 ..... . .... c~, 

t-~Q I LOAO LATIIR IINO PA(,R_~D.lli...::.-, ATII ('1If1('1< " 1>U'P 1 1?0 .<10 co>u"" --1l IISIID ~OR P"D "" 111<1_" 
f--

1--- Q[,E;lItI lie Qti& e/lss IQ 325 L",."R . 
+ or 005 - 'I'D AN "!>PD "" ---

1--, DRILLTNG MA('IITNP 

60 LOAO MULTIPLE IIEAO 24 ('1111(,1< MIIL'I'TPL" 1 110 1 70 ,,. ... , " II<'1>n '''J> D"D' "~l "~Q_. 
~ 

ORILLING MACIiINI' IIRAD DRTT.f. MArolTNP 
OInu, 24 CLEARANCE 17.100" R<;C - -.-

~-
III()r.l'~<;' POll 1"4 NC' -"m'l' 

70 INSPECT ALI. MIICIIINE "TY"""',,, <\0 I TOm T H. SAMF. A USED OR PAR' I 5'11 4'1'q-It.' 
SURFIICES lIND TRlINSFER 
TO IISS'Y AREA 

1---

, .' 
-

f--. -~ 

,. 

I'ER<;()NAT RRT II"F .21 
"'-

... --
- --- -' 

-- -
---- 1------, 

---1--------- -_ .. 
----- 1----. 

-- ---_._--
----.. --, ,--'.' 

tc." ALI 3.41 

IU ....... U', 
TOTAL: f'AC - 0) 

0 
TOOL- 0) 

I 
.... oc. EU ENGA. PLT.LAYOUT AUTOMATION DI:5,(. .. MATL. NOLG. DAtl. Y IllIIIIvICI: .Cg'D ...... VC.'C:U .. E.' AUy: -... -1l004a. 

""",.WAV 
41<\ 2 I""DL'lI'J> ""00" ace' v 

~ .Mfg. Development 
"IOUl"'. ENG .... LA •• QUAL. COMT". PL T. I[.a .... "'IIOON. O"ILY "LT ...... " ....... f;i IIC:!MU. 'U"'.' • ."I: VOLUMe 

'~16 PC'""_ 16 _ •. 
-' ' . Engrg. & Reaearch 

~ 
N 
VI 
VI 



Jo'ORD AEROSPACE PROCEU ESTIMATE SHEET 5'7 
~L""'· uar.a"nI&"MT; 

Pli~f.lo~rA;' C 1;" No. .. ~l?r'OIf RING "'UI. DATI' """1 "0 .. -
531439-A 

, Oft .. OO[LS 
"~~~=1"'t'570 GRAm: B STE~~I. .T./ 

14,.-' 
...... 9-2-80 A'LeAII ,,,u

I 
.. 

'50 000 ANN. VOL. .111, 13.3 2 

0,..". tOOL - .. AC ...... _ .QUI ....... ,. 
~-

aU an. .. ACILITY _0 DUAA8LI TO~ COST '''IC.AL TOOL COlT .-.... 
"0. 

OP."AI.O .. DII"II,,""O .. O.IC ........ O' _ TOOL OA •• 1' .......... HouaLY ... .. uT •• .. .. e .. p "',I'IaL-
1'0'''1..' 

... 1'. C .. ' 1'OtAL ... - ........ , .'10_ 0 •••• • ...... '.Yc:,~, 
.. ~, • .!.~."'"': WI':!:" 1mI:tEU r-

-~ J;:l(TmmED mn; SEC'1'Itl~ 
~IIRING BASE 4" x .125 & 

.- -
•... _-

RtASE:D 90~ A'I'rACIIMENT 
RING .1j25 x 1. 5 - PURCHASED 
J I~ .lUU· !,i,;NliTWj 

~ 

-W (;UT TU _ :>IF !"'I~ljTU (;U'l" un";:;;:;I\W J. J.<:::U ,'IV <:::U,::>'IU 10,000 ~qO 2,000 

f--- TNSPRC~ Atm ~RANSPORT 
TO COn.ER MACHINE 

I-

20 LOAD COn.ER MACIIINl~ RING TYPE COTLER 1 120 ,110 154 200 11 1,0 000 '1.200 10000 
ANlJ FORM RING OF 15" 1 MACHINE 
OW-TRANSFER TO WEI.DER 

30 WAn RINn WEI.Drn ~~ RINn TYPE COIl, 120 .1,0 "1 0'50 '\" 000 1 0'50 Ii 000 
FUSION WEr~ RING ENDS FUSION WELDER --- -TRAiilljigR TO SIZING 

r--

.-
~2.. LOAD TlIBg EXPANDER r- BINI1 IDXPANTRR 12C . !ill O? I,m &umn 9.1100 10_000 

1iACIlTNE AND SIZE -"'- MACIIINE 
.- --

RJrnrTolb,OlO" IZn + or - ,C!95" 
TRANSFr.:R TO J.ATlIE MACIITNE .. 

---" ----.---
.. -.- r-----.- --- -
-- --_._---
- ----- -
-- -----_ .. --_ .. _. 

300 190 I'"~ AL' 

"f .... ·U(l, 

I 
~Q( EU ENG"_ PLT. LAYOut aUTOMAT 10M DI:51GM MATL. NDLG. DAILY IIAYICIl •• O'D. ,. •• v ... ,e ... ..1: .... I'Y: -... -..... 

"16 2 rORQUE TUBE ASB'Y IIAHDWAY 
'lIOU, M. 'NGA. L",e. QUAL. COM"" PLY. CNG •• ""OD". OAIL\' II'L, ... L A ....... " III[,*'S. .u_ •..• D .. ; 

~ ,Mfg. Devolopmant OHANESIAN VOLUNe 
In(,.,c,"". 16 ""S. - - -' Engrg. & Research 

:r 
tv 
VI 
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"',,"h' FOHD AEHOSPACE PROCESS ESTIMATE SHEET 5'7 
gc"·· .... I .. T: 

.. /lOG" .... o~I~~I(;STAT ~""T N .... t: '$SUI: O .. TII ..... , "0. -
ADAPTOR RING 9-2-80 531439-A 

fOR .. OO[U .... TE" ... L WlT./ 111.~G". n~~· "I[LC"ac ' .. lET ell 
ASTM-A')70 (lRAm~ B S'I'~~~~r. ""'. 2 2 

OP,-. 100," _ MACH'''. _ .ou ........ ,,- ... 
.'1. 

f" .. C.LITY _0 DU"".LII TO~ C05T '''«C'''L TOOL 'CltT 
.. 0. 

O"I"aTION D'.C ..... ,tO .. 
D •• C ..... '.OM - TOOL 0_ a.T ......... HOURLY ."'-at . , ... C .... "'.UT •• ....TAL· .... L. ,::~., coa' To,aL ... - ••• NiN'" !. .. ~~it -.'''L .. , ... 

l~~ I.UAlJt~~· AIR eIRJCK & FACE III 120 ;1iO 24,600 22,000 'b60 2,000 7,200 l,~Ul ,ooc I---

---- .1122 DTM-CLEAN UP ONE l,ATHE . 
PASS TO .375 + or - .005 -- --
TRANSFI·;R TO DRTT,LING MACIIINE 

bO LOAD MULTTPLE I!FAD 211 CHUCK MULTIPLE 110 1.20 66.800 60.000 1,tlOO 5000 r-
DHTT.T.TNr. MACJITNF.- !lEAD DRTJ.J. MACJITNE 
DRTU, 12 CI.I~A1~ANCE 17.100" BSC - ---
lIm,g" FOR 5/16 NC Bom's - .. 

-
'(0 nlm)b~CT AU. MACIIJNE INSPECTION FTXTlffiE 1 TNn lAB 2 000 1000 1000 .8.750 1 050 '7000 700 

SIIRFACES AND TRANSFlm 
'ro ASS' Y ARP.A 

-
PERSONAL RELIEF -21 

--
--- -- --- -.-----1--

-- ----
-- ------ ~--

- - -----
---- ----- -_.-
--- --------- ----- ------
-- --------- --
-- -------- --
--~ ---------_.- --- ---
'''' AL' 

3.41 93;400 15.950 
.U ....... UCi TO'fAL: FAC - 401,650) 111'7,600 

TOOT,- 15,950) 

I .... oc. EU ENG". PLT. LAYOUT AUTOMATION DI:'IGN Ir .. TL ... DLIO. DaiLY I«AVICe: U"·D."" " •• teLa MI:K', 411 .. : -,-
HARDWAY 

1[119'" 416 2 TORQUE TUBE ASS'! 

l "'Ou,,,,,. ENGlIla '""II. QuAL. CON Til .. POLl. 1."0 •• IP"ODN~ DA'LY PLT. "LANNING .. '~Is.. .U ....... D •• ~ 

~ ,Kfg. Development VOLUM!" 
416 .. c, ..... 16 """. - - - - Engrg. & Research 

:r 
N 
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Jo'ORD AI!:ROSPACI!! PROCESS ESTIMATE SHEET ...... " ..... usr."HI& .. T; 

PRO""·" 0," ~Er(~~j ..... "T N"'M.~. I"U~ O"'TIS "'''.N~ -H 0 AT ASSF.MBLY ARM TORQUE TlIBE ACTUA'rION 5311 7 ASS'Y A 
fOR "OOlL$ ..... Tl"I ... L n./4 gGH. 4 "I~. 9-6-80 .~LrAIIIE 'ICIT ')0 000 ANN. VOL. AS T.TBT~~D TN PART PROCESS _85. 0.2 0.2 

OP.-. lOOL - .ACH .... _ .Qu ....... ,. ....... ... .". FACILITY _0 OU"A.LI TOOL COSl IPICIAL TOOL COIl' ..... O~.".T'O .. Ol.,,,,I"'IO. oa.CA.Pl.OM _ lOOL 0_ •• 1. NUMe&1I MouaLV 
....UT •• ..... 

~AP ':'::!~. 1'0'." eAloe ._ ... "' ... 1'0 .... 0 •••• • ... &0. 
10 OBTATN ARM ACTUATION- WEr.D A8SEMBTX 1 .30 4500 2000 -500 2000 20:-62'-.. 2.47'5 l6. '5C _.';'" 

),.11"311117 DET 1 FROM .-- FIX'I'lffiE 
STOCK-PI.ACE IN WELD 

. 
--.- _. 

FIXTlffiE AND T,OCATE 
'-' 

WITH PINS AT 3 DIA. 
HCl'IX AND-a-.j5 DTA RAn 
RT & LT CI.OSE CLA}WS .----

._. 

-- --
'OBTATN eZM suPPoRT7/!rUlI17 .20 

DI<:l' 2 FIlOM STOCK PI.ACE IN -- --
WEI.D FIX'I'lffiE AND CLAMP TOP 
& BrtrTOM ,-

._-
OBTAIN C7M SUPPORTTiliil17 .20 
m.~ROM STOCK PLACE IW 

- m·:w F'IX'I'URE AND CLAMP TOP 
s; ElYl"N'J14 

-
--
~-~ ~AP IN:i1147 .20 

I m;:T I FROM STOCK PLACE IN 
I \oJ.ELn FTXTfifiE AND CI.AMP 

.-
----- _.,,-

-' ._-- ~-. _._. 1-- .. 
. - .-- - . --_ .. _--_ . 
-.-. -----_ .. 

--'- ---------- - ._ .. --------f--
-.. - -----_. - .-- .. _._--------, ~. 
--- ___ • __ ._ o. __ • 

. _._- --"---' -_.- _ .. 
4.500 M~~ ft.' .L' 

A[ .. ·"ee.I 

I "'01. EU tNG", "LT. LAyouT AuTOMAfIO .. 0«51r. .. MATL. "DLO. DAILY I'''VICI: UQ·O. pa .. V.HICU NI.' AllY; 

HARDWAY 
, ....... 

TOROOE TimE 
"tD"S"". ENGA. l.A •• QUAL. CON' .... PLT ......... PROD •• Oa..LV PL.T .. "LAMNING "''lMTI. ......... 0111; 

Jl;;... ,Mfg. Development S. U.'WIS OHANESIAN VOL_I 208 
13 PC/"A. 16 "A,. 

• . . Engrg. & Research 
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FORD AlmOflPAC~' PROCESS EmMA TE SHEET 5~ 
P"I."'''. U&P""11IIIlIIIIT: 

.... o""i~~fi(:s¥A;o· PA .. T NAMe: IIIU£ DATes "A'll NO. -
ASSEMBLY ARM TORQUE TUBE ACTUATION 531147 ASS 'Y 

'OR "~,5~~0 ANN. VOL. MA1£A~AtJSTED IN PART PROCESS WIT." ~K. 4 FI1; 
RS. 10.2 0.2 

9-6-80 -£L.eAK I'''UT 2 "2 

0 .. ' .... TOOL. - .. ACK ......... Qu.~ ... T "' ..... ... . ,'- FACILITV ..... 0 OUIIIAaLC lDDL COST ''''CUlL. TOOL Co.T 
.. 0. O~I"A"ON 01.,'111.""0 .. 

.O.ICII''''.ON ... TOOL 0_ •• f. MUMe.' 
HOUIt",.., . ...... ...... MlNUTI • '::::0".: CAP 1'0'''''' .... te , ••• G.," 1'O'AL 

.. ,'Y. COl-

20. ~1I·:r.D cor·II'LI!.·l'I~ ~.-
.a, •• .... L.. live.: • 

AUl'OMATJC F~~IID 2 20 2. 1,0 17.1120 1 U ()(){) -i;'io 'LOOO 
~ 

r-'- ~m!RICAN ~RI.[mm '-- WET.DING MACIIINES r--- SQCI~Y n I.I-79 . 
----

SI'KIJC'l'III\AI. WI~LDTNG CODE 

25 f-DEI.IVlm GALVANIZING GAL. 

...-. SYST • 

- .-

~O GAJ.VANT7.E TO SpgC. " 1---"-
pgR AnTM A38r.~76 TO 
2.00 07. F'1'~ 

35 J)Jo~I.TVE:R TO TORQUE TIlliE TNO LAB 
AND ARM ACTUATION 
ASS'Y AREA 

.. 

-- r' ... - I-

-. "--" -_. 
. - _ . 

'''-

PJi:RSONAL REI.n:r.·--- .22 
-'-" -----_. ----

-_ .. - r·------- - --... ----
f--- --"--. ~-

-- ------- -,.- ------- .. --_. -- j.:>~ rr;q2a 
f"'T AL' 

AI "44II1II.' 
WI~IJ) m:AD = 1/8" x 1/8" x 58" = .252 lbs. TOTAL: FAC - 21,920) 42,545 

TOOL- 20,625) 

I "'01. Ell ENG", "'LT. L,,"vOuT AuTOMATIOM Dt:SfGN MATL. NOLG .. DAILY S."VICI "la-D. "' ... vaMleLE N.X' "I,Y: -,-
HARDWAY 

I:NJiiR. 1 TORQUE TUBE 

~ Mfg. Devulo~nt 
I .. OU' .... r:NGR. LA •• QUAL. CONT". PL T. !ENG ... "RODN. OAIL ... '-L T .. PL ......... e. "&:lIITS. ......... DC. ; 

vOL .... E 208 
13 ~~'" ... 16 MR'. 

. .' Engrg. & Research 
I 

:r 
N 
VI 
\0 



59 
,'ORO AEROSPACE PROCESS ESTUIATE SHEfT PlA ..... - - --- .,., ............ " .. ; 

PIIO~"" .. DR ttA 1<0. IPAIIT NAMt: ISSUt OATIS "'''1''~ -m;LIOS'['AT BRACKb~ ARM-TORQUE TUBE ASS'Y 5311 7 DETAIL 1 
, Oft "OOCL$ MATi"IAL ~!; 33,~eH'17~~' 

9-5-80 
50,0()() ANN. VOL. STM-A-715-75-GRADE 80 HIR 

IIt:Lt:AK , .... , 1. ., 
OP.-. TOOL _ MACH ... a _ .QU ........ Ito"'· .. ... "'. ~ "CILIlY AND OUII"IILt: TOOL COST 'f'CCI"L TOOL COlT 

"a. 
OPI.ATIOM 0(""'''''0lIl 

O.IC"'~',OIII _ TOOL. oa •• 1'.111-,-., HOU_LY . ...... -.... .... U,,, •• ",'AL-eAP TO'AL e"lte , ••• G..," LATIO" TO."" 01. ••• .... L •• ::~~. COt' 

14ATERIAL: IIOT ROUED SHEET STEEL 
_ .... -

r---i f----
TN SliRETS OF 112" x 8O"X .HI," < 

r---"-
~'IIJCKNRr.s 

. -
10 GAGR 
ON1~ mn~ET II PARTS 

-' _. I--< 

~-. ::im:AH TN SIIEF!'!' SlmAR PRESS 80 TON 1 ')00 .10 RAW. AR IJRRn li' m PA1l'1' i?77'nl 'Q_" 
SIZ.E 22'/ X Cf4" .- . ~ 

'20 TRIM TO DRVELOPRD 500 TON SINGLE 1 ')00 .10 'Ill 600 bAruYl() 6600 !:><;ooo <;<;_:>00 ~,oOC 16,000 rq,bOO _._-
I3LANK ACT! ON PRESS I 

I--

-_..11) PHE-REm) & FI.ANGE: 500 TON GINGIE 1 1')00 .10 'AME AS ROVE 4"l.200 I "l ":'rv ~o (}()( .600 
COMPLE!'!'R ACTION PRESS 

110 PH:RCF. ] 2 l/OIF. PATTERN ')00 TON STNr.I,E i <;00 ,(\ I" ....... " lonA1T!? 24.480 2_oli( 1>0_4o( ~"( 
5/1b }JOLT Cr.gARANCE ACTION PRESS 
& 5 HOT.F: PATTr,:RN 

r--- ~(I.OO· QIA. lJ~JJlm;:Hz.(!;fJ 

-lm~IN(' .. 
f--- _. --- -"-I-

50 ··-UF.nVIm-T(YWf.DAS~ rNn -r.AR --- I--ARJo:A 
.. 

-- -- -----
--- -----_. 

--.-- ------_. --_ .. ---_._--r-:---
r--- -PERSONALIlF:LIF.lo' .O~ -- ---------- -- -' -
--'-_. __ .. _- .--

o 10':1. '111 t;oo 122,UOO 'lit ALI 

.. , .... II1II., 
FAC - 311,600) 1'34 480 TO'PAT,: 
TOOI,- 122,880) , 

I .... 0( ESI ,NGII. ~L'.LAYOU' AUTOMATION DIIIC .. MAYL. MDl-G. DAILY II""ICr. II&'O"D ...... VRNICLIE ME.' AllY: -....... 
HARDWAY 

I ...... 
2 WELD ASS'Y 

~ . Meg. IXlveloJlllltlnt 
'''DUI",. "_G,, L ..... QUAL. COIIT" "LY. 'NGA. PM)OIl. DAILY PL"'. poLA ....... G III::)M'S. tup •• aeoEi : 

VOLUM. 
S. Lh-:WIS OHANESIAN 416 26 -C'"". 16 ""I-.. Engrg. & Research 
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FORD AEROSPACB 
@ 

PL""" 
.. ,.ot. ...... 010 HII NO. 

A IIli:LTOS'rAT 
IP ... lly ....... [ 

PROCESS ESTIMATE SHEET 
ISlU£ DATU 

O[P&.~r"T::. ==~==============a=-=
P'''" NO. - • 

DRACKh~ ACTUATION ARM SUPPORT 5311~7 DETAIL 2 

• Oft .. 00[1.;0,000 ANN. VOL. MA'rls"J..ML A-715-75-GRADE 80 lilR 
'IlT./

2 
_,fIG". 

LIIl •• 00 1~~ 
9-6-80 11[1.[&" ,eeCT 

1 -1 

0"-. ..... 

1-. 

0"""&'10 .. 0' '''tll~''tO'' 
TOOL _ MAC .. , ... _ .QUI_.N. '"'''''... Nn u,. '''CII.ITY AND OUA .... L[ TOOL COST '''CI&L TOOL COlT IE ...... 

D.IC ..... 'IOM - 100L. 0l1li ... 1. "~I.. aeft. "~ .. "..'-'f' M.MUTI. ..."AL- .... ,1'. eM" 
... ... TO'.L .A •• e ''''IG"' a,tOw YOya4.. 0 ..... " ."'LD I, • .we. .. 

MATlffiTAL:DSE OFFAL "FROM PART 1/ I -- _._- .' 
53TIli7""iiRT7ifL1-=-ANi1IE CUT I . I I 

_ .. ' I I I 
~o-torn>.~n.rnTl~<n~----------~r.~..,nrn~Irr\mMJ----+-~~~+---~-t--------~~,.~~~~~~~~~~~~-t----~--~--~ 

3:~-:'1~A\lR"lID1'rn& FLANGE ± 500 TON SINGLE 
I- __ ~ ,~A~CT~IO~N~PR~I~~~S __________ + ___ ~ __ ~ 

.10 

I 

-, 1500 n~040 1920-19 .2001 920 

301nTI:LTVER '1'0 TORQm TriBE IH!'L lAP. 
ACTUATION ARM WET.D-
ASS 'Y ARI'!A 

" I 

~€:~-~-g 111'~1 IIII IIIII 
EE-- ~.~--~~-- '-r-~ - II I I I I I I I I I I I 
t-:-:-~--.--.- --' 

T"tAL. 0.36 11.0110 
R( ..... ".U 

'rOTAL : nc - 0 ) 
1'OOL- 11,0110) 

11,0110 

1 
-pjiOc,-E.SltN,ift:--r;:"LT. LAVOUT ~UTO".TION or:ste... iMATL.. MOLG. DAILy,«IIIVICIE "£Q"D. ~,. YI.ICLIE .... , AllY: 

I HARDWAY It...... 2 

Mf De 1 t 
... OUlnt;_ «"Gill. LA8.. QUAL .. co .. ,.... PL T. eNG". ,."00". D.ILY "LT .... L.A ....... G "IE:)tIITS. 

~. g. ve opmen VOLUMe 
~, Engrg. & Research OHANgS:JAN 416 26 ~c,"... 16 Nfl'. 
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}'ORD AEROSPACE PROCESS EST.MATE SHEET (pI 
...... " .... u ......... II.,,': 

"ROG"~lli~iJs~ATo. 
1 .... '\IRA~~·r ACTUATION ARM SUPPORT 

liSU£ O"TIS ...... , "0. 
531147 DETAIL 3 

"OR"~~L.~ .... T.l<\lW· A-715-r{5- GRADE 80 II/R "'T.I '1Gt F"~j 
9-6-80 

"I:L.I"II: ' .. ,T 1 .. 1 , ANN. VOL. ~BS. .1 

ope". TOOL _ .. .,c ...... _ IQUI",."" 100..,· .. .u In. F "CIL.ITV .... D DU""IIL.I TOOl. cOST ,PCCI"L TOOL. 'OIIT 
~c!~M "0· 

O"'IIIATIO .. D,'C'U'"ION 
oc,e'U"'ION - TOOL O ••• T. "&IIM.III "GUIilLY ..... co." ..... UT •• ,.,'AL-

• ... L • • ~'~,". TO .... ."ale ,. ... Ui ... 
~A"O. lO.AL 0 ••• " 

MA'N:JlTAI.: liSE: JU'~'LE:'-FROM PART H f-
t--. 

5"311117 ))jtTAI~ANGI.E CUT - . 
-.--

'1::0 SHEAR IN BLANK SIZE SHEAR PRESS tlO TON 1 200 .2~ SAME: AS U. ED FOR} f'll"I"l' ~j~ 1'1"( j)1!."T I" 
o.<!::>u· x 2' (3 IIITS) 

, 

... -

20 T~10 STACm HOTCII & 500 TON SINGLE 1 500 .10 SAME: AS lJ. 1m FOR 5 750 1180 1,800 ~80 

1--- ~'LANGI~ ACTION PRESS PART 5311 17 DET 1 

r-'-

"30 nEUVER ~'O TORQrn~ 

f--
TImE A~.·UATTON AHM IND. LAl' 
vll~r.n ASS t Y ARI~A 

--

-

t'~;remN1t'r."RE:r.> IEF .02 
. - .. 

r-- _. ... -
-' .-

-- f-.-------------. 
... ----
. __ . -----,--" 
-"_.- --------_. ---
-- - "--- . f----. 

--- ------- -' 
--'-------_.-.. -. _. -' .-36 5 760 'c", ALI 

"("4"'''(' 
) 'rOTAJ.: FAC - 0 

5,760 TOOL- 5,760) 

1 ..... 0( (51 rNGIi. ~LT. LAVOUT AUTOMATION DESIGN MAlL. "Ol-G. OA. ... V ""vice II~Q·D. "III VI"teLI ME'" "11'1': -,-
HARDWAY 

E~II. 
2 WELD ASS'Y 

lNOul1"lll.ING •• L" •• QUAL. COM'''- ~L'. !ENG". ,a"OOIl. OAI&.V ~Ll'. ~LA"NU.G ..e:~". .u~ .. I.OC' ~ 

~ ,Mfg. ~ve1opmant VOLUME 
S. IJi:wm OIWll!:SIAN 416 26 "e/MII. 16 H .... 

- - . Engrg. & Research 

~ 
N 
0\ 
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FORD A1,:ROSPACIi: PROCESS ESTUIATE SHEET 6.2 ""LA ... • .,..r ....... s. ..... : 
~"OGi ..... OR t~tl'l "0. ~ART NAME ISSUE DATU ~,., "0. -

III~T.I OUT A'i' BRACKJ,.'T ARM RIi:INE TORQUE TUBE ASS 'y 531147 DEll'AIL 4 
, Off .. OO[LS MA1ERIAL -T.J n/:G... " .... 9-6-80 REL'AK , .. rT .. 50,000 MIN. VOl.. Af,TM A-715-:15 m<:ADE 80 I1IR _81. 1 .660 1 1 

or,-. tOOL - .. AC .. 'NI. _ .Qu ......... ,. .. "" ... lin liT. F 'CILITY AND DU'-ABLE TOOL con IflCCIAL TOOL COlT .-.... OPI •• TION 0'." ..... '.0 .. HOURLY 110. DC'C'III1~TtOM ... TOOL 0" a.t.IIUIIlaIlIll . , ... CAP ..... u, •• ...."AL· '.'1'. c .... 
TO"AL .AIK: '''.'G .. '' L&1'IOII 1'01&"" 0« ..... ."'LO •• vc..:., - r-~TRR!AT,: US~: AFPAI.·EROM PART # ~ 

~.--

r--'-- 5311117 DI:~ATL 1 8.38 RAn CIlT OUI' . 
. ---
10 SHool IN BLANK SIZE SHEAR PRESS 80 TON 1 200 .34 35 900 30000 900 5,000 _. 

6." xii. '[lU.3 lilTS) 
, 
~ 

g<L. 'J'\o1O STAr]p. NorCII & 500 TON SINr.U~ 1 .-2.00 .10 SAME M USED F )R 9.360 7tl0 7.tlOC 7tlO 
Ar.TTON PRESS 'H1l47 tmr 1 --

---
30 D1~I.TVER ~'O TOR()'flo~ TImE 

AC'I'lJATTOfJ ARM tIEL]) - ASS'Y AREA 
_.-

--
--
--
r--
r---- ~)i;:HSONAL niIT.IEF-------··-

_. 
.02 

--- ----- .. _-
..... ----- -
'--- ._---_._--
---_. --------- -.-- ---- ---
f---- -----_._--- r-' 
--- -------- -
--- ._---_._ .. --- -- .36 35 900 9."l60 ''''I ALI 

", .... ".so 
'rurAl.: F'AC - 35.900) 45.260 

~J.'OOL- 9,360) 
Pf'()( EU ENG". PLT.LAYOUT AUTOMATIOII OESIGN MA'fL. MOLG. DAILY II.vIC~ AI'O-O. Ptll VIIMtCLI 111'.' Ally: -,-! HARDWAY 

EMIliA. 
1 WELD ASS'Y 

;aLT. (""Gill. PItODN. DAILV PL 1' .... LA .... I .. G RIE:)NTs.. .U ........ DEI: 

-;s,;... ,Mfg. Development 
".OU5M.I.M"IIII. LA •• QUAL. CON'''. yOLUME 

S. L~~WI!} OHANESIAN 208 13 .. e/H". 16 M .... 

-. . Engrg. & Research 

:r 
~ 

'" VI 



FOHD A1mOSPACE! PROCESS ESTIMATE SHEET 0 3 
"LA"" uK,r .......... • -

PliO!>" .... OR etA NO. P ... "'TN ... _ 
ISSUE D ... ·TE' PA'" "0. 

m:LTOfl'l'A'r TOHll.m: Tlmh: & ACTUATING ARM ASS 'Y 
9-6-80 5311~7 ASS'Y 

'OR .. og~~doo ANN. VOL. ..... TE·IIII ... L .T.~ 61!:"' ~ , .... 1IIt:·I.t:"'K 'IC'T l-AS LTS'l'gn IN PART PROCESS _lIS'. 22. 30 2 

OPI". TOOL - ... e ....... _ IOu ...... " 1'0-" 
... .,'- F "'CII.ITV AND DU"''''.I.E TOOL COlT 'PCC''''1. TOOL C .. T 

~~~ 0"'1.11""'0" Ol.e,u"'.'OtIiII .. OUIIL"" 10O· DI.ICIl .... 'U_ .. lDOL 011 a.T ... u ...... ""- ..... u, •• "'''''L- OCi"'. • ... LO .::~ c_ 
1'1'0'&"" ... toe __ , .... G. .. ., 1.&'1.0_ 10lAL 

2-_0 OJrrATN lUNG AD~mf""- ASSRMnLY FIXTURE 1 .bO 4,500 2 000 500- 2000 42,000 3,500 85.00< 3.50< 
I---

1,'OHK In' )1;; tT ';iARf7{' W/BOHING ATTAClft4ENT _. __ . -
- 5311139-Tl FROM STOCK- . 
I'I.ACg IN ASflEMl3LY FIXTURE 
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,. .. "' ... FORD AEROSPACE PROCESS ESTIMATE SHEET 
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- ._-
--;-- .. 
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GAm''] 
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FORD M;HOflPACI~ PROCESS ESTIMATE SHEET ~'A"''' ~ ~ - ~ ... ~ ullP' ..... a:.y: 

P~OG~·i(Et16sTA~· .... II~~ M"~! .IIU£ O"'IS .. "'", .... -
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~--
MATI~RTAr.· A 1 ') 1 -lO~P TlA R '1Tl~F.T. 
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OISC ... ltl'IOfil - TOOl. 0_ •• T. NUMtIa:, .. O'D. J CAP 
..,. 

..... u" .. OPI •• l"OIll 0[1' ..... '.0 .. 
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..L . j 'j r~·,~ CC::VEYC:::.s i 
l':j • P!,,:":';';OF':·~ - STISl I j 
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Pt."". .. 1,;:~'llH '~I·mll·lI-UI ~ . ... _---. _ .... _-. - _.-_ .. OCP&"no, .. y: .... ---
P"O~~ A" OR t~!:,,, NO. .. ... 'n IIA!!! 'ISU£ OAYU .. ,., "0. 

m;LIll~'I'A'r MOUNI', ZERO Rb7, EL 531142-13 
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., .... 9-9-BO "£LIAI![ l'teU 1 . - 3 
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® I~ORD Al!!ROSPACIi: PROCESS ESTIMATE SHEET 
PlA"" DI .... a ... ' .. '; I 
PliO" ...... R t ... AliT NAN I$SUE OATI$ P_"~ .. 0. - • 
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x 1/'," TIITCKNF.:SS - PLATE AtrrOMATIC IWID . • _ • __ I 
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~ I t-I-I --+----1111-. --+--+--t----f----jl--+--+--+---I 
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FORD AlmOSPACE PROCESS ESTIMATE SHEET 
@ 

..... " ..... 11& .......... 1: .. ,: 

PRO~~A"~T~~~~?' PART NA .. I; 
MOUNT ZERO REF, EL 

liSUE DATU PA'n .. 0. 
531442-13 9-9-80 
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~ .. ~~ .. 0"'-. 0 ....... '10 .. O'I"U""O. HOUllt,.y ,,0. D.IC ..... '.OIe _ TOOL. 0" •• Y ... U ..... ..... CAP ..... Ul' •• ""&L- .. , .. 

TOYAL. .",.e ' •• W; .. 1' .'.0 .. 'f0 ..... Oli"'l1 .... i.. '.'(,:1' I--I'll? PI.ACE HI DRTT.J, r'TXTURE BRNCII DRTI,r, 1 120 .40 EXISTING 'II_23JI142 06-- 720 60 600 60 , 
ANi) DRTT,r, ONE (1) -.ffil~nS . -1-----
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APPENDIX B 

Heliostat Manufacturing Study 

SUPPORT DEPARTMENTS AND SYSTEMS 

Data is incl~ded on the following support departments and systems: 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Material Handling and Industrial Vehicles: 

Manufacturing Plant (Sheets 1 & 2) 

Field Assembly (Sheet 1) 

Quality Control Department: 

Chemical Laboratory (Sheet 1) 

Gear Inspection/Laboratory (Sheets 2 & 3) 

Layout, Tool, Gage & Receiving Inspection (Sheet 4) 

Physical Laboratory (Sheet 5) 

Metallography Laboratory (Sheet 6) 

Maintenance - General Facilities (Sheet 1) 

Tool Room Facilities (Sheet 1 thru 3) 

Cutter Sharpening Facilities (Sheets 1 and 2) 

General Stores - Parts & Tool Storage (Sheet 1) 

Parts Washing Operations (Sheet 1) 

Heat Treat Facilities (Sheet 1) 

Galvanizing System 

Galvanizing Material Cost Estimate 

Galvanizing Operation 

Sketch of Torque Tube/Support Arms 

Optional Paint System 

Paint System 

Investment Cost 

Paint Facility Layout 

B-1 

B-2 

B-5 

B-ll 

B-12 

B-15 

B-17 

B-18 

B-19 

B-20 

B-23 
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GALVANIZING SYSTEM 

Summary of estimated cost of material to plate each assembly: 

Torque Tube/Flanges/Rings 36.4 lbs 

Arm Assembly 4.7 

Refl. Panel H-Frame Ass'y. 7.1 

Refl. Panel Attachment Brackets 6.0 

Attachments for Sensors 0.6 

54.8 lbs. 

(54.8 1bs + 11% Waste) @ 38¢/lbs = $24/Unit 

Initial charge of galvanizing tank = $141,000 

Initial charge of pickling tank = $ 12,000 
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Heliostat Manufacturing Study 

PADrr SYSTEM 

Foundry castings will require a cleaning process to remove sand, scale and rust 
followed by an iron phosphate coating and a dip coat primer paint. Dip primer 
paint must be compatible with final protective coatings such as an air dry 
epoxy zinc chromate. Following machining and assembly operations at the 
Heliostat Manufacturing Plant the azimuth drive assembly and the elevation 
drive arm assembly will be given a manual solvent wipe prior to application of 
final protective coatings. 

Final protective coatings will be applied to all outside surfaces of the 
azimuth drive assembly and the elevation drive arm assembly. Suggested 
materials for these protective coatings will consist of a prime coat of epoxy 
chromate followed by a baking cycle, returning through the paint booth a 
second time for application of a topcoat of acrylic urethane color again 
followed by a second baking cycle. Sample specifications of these materials 
are attached. 

The paint system will consist of the following equipment: sidedraft "waterwash" 
spray booth with air make-up system, solvent flash-off enclosure, infra-red 
paint drying oven and an overhead monorail conveyor arranged approximately as 
shown on the attached layout. 

Paint usage, material cost and paint system investment cost are detailed below: 

Material - Surface area of both components is estimated at approximately 20 ft.2. 

Primer (Ditzler DP-40) @ 1 mil (.001") thick 
· Coverage per gallon = 335 ft.2 

Usage per unit = 20/335 = 
• Allowance for losses and overspray @ 100% = 

Total primer usage = 
• Price per gallon = $l2.53/gallon 

Primer material cost = 0.l20 x $12.53 = 

.060 gals. 

.060 gals. 
0.120 gals. 

'h. 504 /uni t 

Topcoat (Deltron Acrylic Urethane) @ 2 mil (.002") thick. 
· Coverage per gallon = 220 ft.2 

Usage per unit = 20/220 = .091 gals. 
· Allowance for losses and overspray@ 100% = ~ gals. 

Total topcoat usage = 0.182 gals. 
· Price per gallon = $21.7Q/gallon 

Topcoat material cost = 0.182 x $21.79 = $3.966/unit 

Miscellaneous 
Estimated costs of cleaning solvents, cleaning 
rags, masking materials, etc. $o.500/unit 

Total paint material cost $5. 970/unit 
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Investment Cost 

• Sidedraft spray booth, 20 ft. long 
with water wash and air make-up $135,000 

• Enclosed infra-red bake oven 60 ft. long 100,000 

• Overhead conveyor system - 210 ft. 85,000 

· Paint pumps, spray guns, tanks, etc. 10,000 

Total Investment $330,000 
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C-l7 

TRAINING, PREACTIVATION AND LAUNCHING COSTS 

Summary $(000) 

Training Total Costs 

Direct Labor 

Indirect Labor 

Salary 

Preactivation Wage 

Direct Labor 

Indirect Labor 

Salary 

Costs 

Launching Wage Costs 

Direct Labor 

Indirect Labor 

Manufacturing Plant 
1st Shift 2nd Shift 

$350 

886 

883 

255 

437 

828 

1,416 

1,652 

$350 

612 

308 

183 

171 

113 

469 

374 

Field Assembly Plant 
1st Shift 2nd Shift 

Total $32 

Total 36 

Total 55 

$26 

12 

8 

39 

19 

$11 

5 

5 

22 

10 



FIRST SHIFT 

DIRECT 
LABOR 

INDIRECT 
HOURLY 

SALARY 

SECOND SHIFT 

DIRECT 
LABOR 

INDIRECT 
HOURLY 

SALARY" 

HELIOSTAT MANUFACTURING STUDY 

TRAINING & PREACTIVATION - MANUFACTURING PLANT 

WAGE COST 

AVG. MAN TOTAL 
WEEKS MAN ALLOCATION OF TRAINING 

ON ROLL WEEKS 
BEFORE NO. OF BEFORE MAN 

JOB 1 MEN JOB 1 % WEEKS $(000) 

UNSKILLED AVG. $7.50/HR 
8 130 1040 50% 520 $156.0 

SEMI SKILLED 15 55 825 60% 495 148.5 

TOTAL DIRECT LABOR 185 1865 1015 ~304.5 

UNSKILLED AVG. $7. 50/HR 
9 57 513 50% 257 $ 77.1 

SEMI SKILLED 15 91 1365 60% 819 245.7 
SKILLED $10.00/HR 32 51 1632 70% 1142 456.8 

TOTAL INDIRECT HOURLY 199 3510 2218 $779.6 

(OVERALL AVERAGE) $2000/MO. 26 137 3562 50% 1781 $828.2 

- . 

UNSKILLED 7 130 910 57% 520 $156.0 
SEMI SKILLED 13 55 715 69% 495 148.5 

TOTAL DIRECT LABOR 185 1625 1015 $304.5 

UNSKILLED 8 28 224 57% 128 $ 38.4 
SEMI SKILLED 13 74 962 69% 664 199.2 
SKILLED 26 34 884 85% 751 300.4 --

TOTAL INDIRECT HOURLY 136 2070 1543 $538.0 

18 48 864 72% 622 $289.2 

ALLOCATION OF PREACTIVaTION 

MAN 
% WEEKS 

50% 520 
40% 330 

850 

50% 256 
40% 546 
30% 490 

1292 

50% 1781 

43% 390 
31% 220 

610 

43% 96 
31% 298 
15% 133 

527 

28% 242 

$(000) 

$156.0 
99.0 

$255.0 

$ 76.8 
163.8 
196.0 

$436.6 

$828.2 

$117.0 
66.0 

$183.0 

$ 28.8 
89.4 
53.2 

$171.4 

$112.5 

(") 
I .... 

00 



HELIOSTAT MANUFACTURING STUDY 

TRAINING - MANUFACTURING PLANT 

DIRECT LABOR 
UN- SEMI UN-

SKILLED SKILLED TOTAL SKILLED 

COST ITEMS TOOLS AND EQUIPMENT $ 50 $125 $ 50 
OTHER THAN MATERIALS AND SUPPLIES 100 200 100 
WAGES PER TRAINING COURSE DEVELOPMENT, 40 50 40 
EMPLOYEE TEXTS, AIDS, INSTRUCTOR FEES 

TOTAL $190 $375 $190 

FIRST SHIFT NO. OF EMPLOYEES 130 55 185 57 
SUB TOTAL MAT'L COST ($000) $ 24.7 $ 20.6 $ 45.3 $ 10.8 
SUB TOTAL WAGE COST ($000) 156.0 148.5 304.5 77 .1 

TOTAL TRAINING COST ($000) $349.8 $ 87.9 

SECOND SHIFT NO. OF EMPLOYEES 130 55 185 28 
SUB TOTAL MAT'L COST ($000) $ 24.7 $ 20.6 $ 45.3 $ 5.3 
SUB TOTAL WAGE COST ($000) 156.0 148.5 304.5 38.4 

TOTAL TRAINING COST ($000) $349.8 $ 43.7 

INDIRECT HOURLY 
SEMI 

SKILLED SKILLED 

$125 $ 350 
200 700 

50 150 

$375 $1200 

91 51 
$ 34.1 $ 61.2 

245.7 456.8 

$279.8 $ 518.0 

74 34 
$ 27.8 $ 40.8 

199.2 300.4 

$227.0 $ 341. 2 

TOTAL 

199 
$106.1 
779.6 

$885.7 

136 
$ 73.9 

538.0 

$611. 9\/ 

SALARY 

(OVERALL 
AVERAGE) 

$400 

137 
$ 54.8 
828.2 

$883.0 

48 
$ 19.2 

289.2 

$308.4 

(') 

I ...... 
1.0 



HELIOSTAT MANUFACTURING STUDY 

LAUNCHING WAGE COSTS 

MANUFACTURING PLANT 

FIRST SHIFT 

From Job 1 to Full Production Rate - 29 weeks 
Planned Output at 22% of Full Rate 

Direct Labor 

185 men x 29 weeks x 40 hours 
Less Authorization at 22% of 

Full Rate 
Plus Overtime at 10% During Launch 

Net Direct Labor Hours attributable 

214,600 man hours 

(47,212) 
21.460 

to Launch 188,848 

C-20 

Direct Labor Launch Cost at $7.50/hr $1,416,360 

Indirect Hourly 

199 men x 29 weeks x 40 hours 
Less Authorization at 22% of 

Full Rate 
Plus Overtime at 10% During Launch 

Net Indirect Hourly Hours attributable 

230,840 man hours 

(50,785) 
23,084 

to Launch 203,139 

Indirect Labor Launch Cost at $8.13/hr 

SECOND SHIFT 

From Job 1 to Full Production Rate -
13 Weeks at 40% of Full Rate 

Direct Labor 

185 men x 13 weeks x 40 hours 
Less Authorization at 40% of 

Full Rate 
Plus Overtime at 5% During Launch 

Net Direct Labor Hours attributable 

96,200 man hours 

(38,480) 
4,810 

to Launch 62,530 

1,651,520 

Direct Labor Launch Cost at $7.50/hr. 468,975 

(Conlt) 



Indir~ct Hourly 

136 men x 13 weeks x 40 hours 
Less Authorization at 40 % of 

Full Rate 
Plus Overtime at 5% During Launch 

Net Indirect Hourly Hours attributable 
to Launch 

Indirect Labor Launch Cost at $8.13/hr 

70,720 man hours 

(28,288) 
3,536 

45,968 

C-21 

$ 373,720 
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HELIOSTAT MANUFACTURING STUDY 

FINAL FIELD ASSEMBLY PLANT 

Because of the significant difference in manufacturing complexity of the Field 
Assembly operation compared to the Manufacturing Plant, training, preactivation and 
launching costs are considerably less in terms of cost per operator for the 
Field Assembly and Installation portion of this study: 

TRAINING 

Direct Labor 

Wage cost at 40 hrs/man x $7.50/hr x 79 men 
Training materials, tools, fees at $100/man 

Indirect Hourly 

UNSKILLED AND SEMISKILLED: 
Wage cost at 40 hrs/man x $7.50/hr x 36 men 
Training materials, tools, fees at $100/man 

SKILLED: 
Wage cost at 500 hrs/man x $10/hr x 4 men 
Training materials, tools, fees at $500/man 

Salary 

Average wage cost of $2000/month x 2 months x 13 men 
Training materials, fees, etc. at $200/man 

PREACTIVATION 

FIRST SHIFT 

$23,700 
7,900 

$31,600 

$10,800 
3,600 

20,000 
2,000 

$36,400 

$52,000 
2,600 

$54,600 

Allow a two week preactivation period for all people following completion 
of training period: 

Direct Labor 

43 men x 80 hrs/man x $7.50/hr $25,800 

(Con't) 
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Indirect Hourly 

UNSKILLED AND SEMISKILLED: 
18 men x 80 hrs/man x $7.50/hr $10,800 

SKILLED: 
2 men x 80 hrs/man x $10/hr 1,600 

$12,400 

Salary 

8 men x 1/2 month x $2,000/month $ 8,000 

SECOND SHIFT 

Allow one week prea~tivation for Second Shift 

Direct Labor 

36 men x 40 hrs/man x $7.50/hr $10,800 

Indirect Hourly 

UNSKILLED AND SEMISKILLED: 
14 men x 40 hrs/man x $7.50/hr $ 4,200 

SKILLED: 
2 men x 40 hrs/man x$10/hr 800 

$ 5,000 

Salary 

5 men x 1/2 month x $2000/month $ 5,000 

LAUNCHING 

FIRST SHIFT 

Base acceleration period is 6 weeks from zero to full production rate of 
8 UPH (Units Per Hour). 

Net production during launch period: 50% of full on average for 6 week 
acceleration'. 

Direct Labor 

43 men x 40 hrs/week x 6 weeks x $7.50/hr x 50% $38,700 
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Indirect Labor 

UNSKILLED AND SEMISKILLED: 
18 men x 40 hrs/week x 6 weeks x $7.50/hr x 50% $16,200 

SKILLED: 
2 men x 40 hrs/week x 6 weeks x $10/hr x 50% 2,400 

$18,600 

SECOND SHIFT (Base acceleration period of 4 weeks) 

Direct Labor 

36 men x 40 hrs/week x 4 weeks x $7.50/hr x 50% $21,600 

Indirect Hourly 

UNSKILLED AND SEMISKILLED: 
14 men x 40 hrs/week x 4 weeks x $7.50 x 50% $ 8,400 

SKILLED: 
2 men x 40 hrs/week x 4 weeks x $10/hr x 50% 1,600 

$10,000 
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Appendix J 

Detailed Cost and Process Description Data 
for the 

Heliostat Facet Assembly 

This appendix was prepared by the Pittsburgh Corning Corporation under a 
subcontract with Boeing Engineering and Construction Company. The detailed 
data in this appendix was partly used to develop the production cost estimates 
shown in Appendix G. 

J.2 Use of Information in this Appendix 

Data provided in this appendix is published to provide a record of detailed 
work accomplished by Pittsburgh Corning Corporation. The user is cautioned 
that data must be used selectively because of subsequent changes in production 
plans and design, errors in tabulation, and a reduction in the cost of glass. 
Specific examples of these changes include: 

1. The manufacturing concept developed by Pittsburgh Corning was 
based on a "stand-alone" facet assembly plant. When this plant is 
integrated with the gimbal and frame manufacturing plant, certain 
scale economies result (slight reductioh in administrative 
personnel, improved supply logistics, etc.). These economies are 
reflected in the cost estimates developed in Appendix G. In 
addition, a slightly different shipping crate, block time analysis 
and configuration resulted in lowered facet shipping costs. 

2. Pittsburgh Corning developed cost estimates based on a facet size of 
x 11 feet. The final production design is 4 x 10 feet. 

3. The cost of fusion glass was assumed to be $O.75/ft2• Final production 
costs used $O.344/ft2 based on a Corning Glass Works letter of 11/13/79 
(assuming continuous production in a dedicated plant). 

4. Hourly employee labor costs were erroneously understated by a factor of 
two. This error was corrected in finalized cost estimates. 
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Final Report to BEC 

1. Task I 

The responsibilities of Pittsburgh Corning Corporation to the Boeing 
Second Generation Heliostat Program include: 

1.1 Provide detail design support and materials recommendations for the 
proposed heliostat.reflector panels. 

1.2 Using the design in 1.1 above, provide a manufacturing plan including 
credible capital estimates, life cycle costs and special tooling necessary to 
achieve economical production and identify any features of the detail design 
that could be altered to achieve more economical production. 

1.3 Develop, using the detailed design and manufacturing plan in 1.1 and 1.2 
above, projected capital cost estimates for: 1) a production facility capable 
of providing glass reflector panels for up to 50,000 heliostats per year; and 
2) reflector panel costs as a function of production rate. Cost estimates 
are to be in April 1980 dollars. 

2. Task II 

To fabricate 32 prototype facets and employ any information learned 
therein to revise the cost estimates made in Task I. This work entails manu
facture of special tooling needed in production of the prototype units. 

3. Manufacturing Plan 

3.1 The scope of the manufacturing plan is to describe in general the procedure 
and materials involved in the manufacture of heliostat facets. 

R 3.1.1 The plan involves a plant dedicated to the production of FOAMSIL -75 
ware for consumption solely by the facet plant. 

3.1.2 The facet plant entails the mating of one silvered lite of glass, one 
clear lite of glas~ and a core of FOAMSIL-75 blocks into a reflector panel 
capable of withstanding 90 mph winds and a 30-year outdoor life cycle. 

3.2 Component Materials Make/Buy Decisions 

Amounts necessary for 50,000 heliostat units-per year. 

3.2.1 Fusion Glass, Clear 48" x 132" x 0.060" 27.8MM ft 2 

Buy - Technology is property of Corning Glass Works. To supply the 
quantities in question, Corning Glass Works would expand its facilities in 
Blacksburg, Virginia rather than establish a plant in the Southwest. 

3.2.2 Fusion Glass, Silvered 48" x 132" x 0.060" 27.8MM ft 2 

Buy - As in 3.2.1, the fusion glass would be purchased from Corning Glass 
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Works and silvered on an in-line silvering facility at Blacksburg. Silvering 
in-line with the glass making process will provide the best reflective surface 
due to the lack of contamination available to the surface to be silvered. 

3.2.3 R FOAMSIL -75 Ware 19" x 24-1/4" x 2" 55.6MM bd ft 

Make - Plant to be situated adjacent to the facet assembly plant with 
JJthrough the wall" delivery. All materials involved in the production of 
FOAMSIL-75 ware are to be purchased. 

3.2.4 Epoxy Adhesive (2-component) 2.96MM lbs 

Buy - Well established large plant operations in a number of locations by 
several companies are capable of supplying this quantity of materb.l (Shell, 
Dow, Henkel, Ciba-Geigy, Devcon). 

3.2.5 Hot Melt Butyl Sealant 84M gal 

Buy - Commercially available in this quantity from several companies-
including the Norton Company and H. B. Fuller Company. 

3.2.6 Cap Strip Adhesive 355M gal 

Buy - Urethane modified asphalt is available from Pittsburgh Corning 
Corporation, Flintkote, and others. 

3.2.7 Cap Strips 18.9MM ft 

Buy - Available locally from sheetmetal shops. Business could be farmed 
out to a large number of contractors. Purchase primed and painted. 

3.2.8 Corner Caps 2.5MM pieces 

Buy - To be manufactured on punch press equipment. Available locally 
from large stamping companies. Purchase primed and painted. 

3.2.9 Paint - Backsheets SSM gal 

Buy - Photocurable 100% solids urethane. Available from several sources, 
i.e., Hughson Chemicals, Dupont, Ameron, Mobay. Application is 1 mil of white 
and 2 mils of clear. 

All materials are to be shipped to the plant in the Pheonix, Arizona area 
via rail or truck. 'All glass will be shipped via open top truck. Adhesives 
are to be received from rail tank cars. The paint and hot melt butyl may be 
shipped either by rail or truck and the cap strips and corner caps should 
arrive by truck. 

All make/buy decisions and shipping requirements are not affected by the 
production rate. be it 25M, SOM or 67.5M heliostat units per year. 
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3.3 Plant Process and Equipment 

This section contains a description of the plant and processing equipment 
necessary to manufacture facets for 50,000 heliostats per year each containing 
12 facets. 

3.3.1 Facet Assembly 

The facet is composed of a furton glass, FOAMSIL R_75 core, fusi'Ot'I: ~las9 
sandwich with one sheet of the fusion glass being silvered and painted. 

3.3.1.1 FOAMSIL-75 Core Material Manufacture (Fig. 3-1,lA) 

This section provides an overview of the general FOAMSIL-75 ware manufac
turing process. 

(1) Materials are received and stored either in silos or in their shipprug 
containers ready for use in the mixing area. 

(2) Materials are automatically fed into continuous ball mills which deliver 
"ground batch" to a storage silo. 

(3) Ground batch is automatically fed onto a belt which carries it through a 
sintering furnace where volatile materials are removed to form a "klinker." 

(4) The klinker is ground and sized (and reground if necessay) and fed into 
a final batch storage silo. 

(5) Stainless steel mold pans are filled with the final batch and automati
cally fed into a cellulating furnace where the foaming operation takes 
place. 

(6) When the pans emerge from the cellulating furnaces, the molds are stripped 
and the "buns" placed in the annealing lehr where they are cooled under 
controlled conditions to room temperature. 

(7) After annealing, the buns are trimmed on all six sides to 19" x 24-1/4" x 
2" thick, palletized on special pallets and either warehoused or sent via 
conveyor to the facet plant. 

(8) Quality assurance will be by density, modulus, water vapor permeability 
and visual appearance checks done on a statistically realistic basis. 

3.3.1.2 Facet Assembly 

This section details the manufacture of the facet assembly. There are 
three separate operations which must take place (reflective surface prepara
tion, core preparation and backsheet preparation) before the facet can be 
assembled. See Fig. 3-2,2-A.3. 
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3.3.1.2.1 Reflective Surface Preparation 

The silvered fusion glass lites are received on A-frame shipping frames 
each weighing 5 tons and holding approximately 270 lites each. These frames 
are handled using overhead cranes and a wire guided, rubber tired, computer 
controlled, transport system which is designed so that all materials may be 
moved using the same system. 

(1) The shipping frames are unloaded automatically using the unloader de
scribed in 3.3.1.3(1) and placed on a conveyor paint side up. 

(2) The mirror is advanced through a scrubber which scrubs both sides, rinses 
with deionized water and dries with a blast of warm air. 

(3) The mirr~r is turned over using a device much like the unloader and the 
backsheet/facet transfer device (Fig. 3-4). 

(4) The mirror is inspected for mechanical integrity and rejected if necessary. 

(5) The mirror is again turned over so as to be paint side up. 

(6) A two-ccmponent epoxy adhesive of short (~10 min) cure time is spray 
applied to the painted side. 

(7) The mirror with adhesive is conveyed to the mirror transfer and then onto 
the building table where it is indexed in place using EAR switches and 
ultrasonic sensing devices (Fig. 3-5). 

3.3.1.2.2 Core Block Preparation 

(1) The· FOAMSILR-75 core blocks are transported as received from the FOA}ffiIL-
75 plant to the unloading stations where they are placed on the conveyor. 

(2) The blocks progress through a.roll sander, flipover and another roll 
sander" so as to sand both sides and bring the block within dimentional 
tolerances. 

(3) The blocks move through a saw station which saws every 14th block in half 
so as to make it 9-1/2" x 24-1/4". 

(4) They now proceed through an adhesive application station where a stripe 
of fast curing two-component adhesive is applied to two edges. See Fig. 
3-6. 

(5) The blocks with adhesive now travel to the crossover conveyo~ (one for 
each pre-assembly table). One half of the blocks are turned 180 degrees 
so that the 19" direction adhesive lines of both sides are facing each 
other. 

(6) They are placed on the ratcheting pre-assembly table using the vacuum 
. operated placement device (Fig. 3-7,7A). • 



-5-

(7) The core block placement/indexing device (Fig. 3-8) now is lowered over the 
table with the indexing pins providing positive placement. 

(8) The compression bars are used to push the blocks together then the vacuum 
cups are used to hold each block in place. 

(9) The device then moves to one of four selected tables and places the block 
core on the adhesive coated side of the mirror using. the same index pin/ 
hole setup used on the pre-assembly table. 

(10) The compression bars and vacuum cups release and the transfer device 
moves back to its store position. 

3.3.1.2.3 Backsheet Preparation 

(1) The backsheets arrive in the plant in a manner identical to that in which 
the mirrors are received. They are loaded onto conveyors and unstacked 
the same way. 

(2) The backsheet is scrubbed on both sides, rinsed with deionized water and 
dried with warm air. 

(3) It next passes through a roller coating device which delivers 1 mil of 
photocurable white pigmented urethane coating which is cured by a series 
of lamps. 

(4) A second roller coater applies 2 mils of a clear photocurable urethane 
coating which is cured by lamps on the conveyor line. 

(5) The painted back lite is now turned over using a device identical to 
those in use on the mirror line. 

(6) It runs through an identical adhesive application station and subsequent 
quality control and on to the distribution conveyor. 

(7) The distribution conveyor stops at the appointed location and the back
sheet/facet transfer device (Fig. 3-9) picks the backsheet off the conveYOI 
and indexes it on the core blocks--adhesive down. 

(8) The transfer device then returns to its stow position under the backsheet/ 
facet conveyor. 

3.3.1.2.4. Curing and Finishing 

(1) The vacuum cover moves over the assembled facet, vacuum is applied and the 
facet is allowed to cure for several minutes. 

(2) The vacuum cover is removed and the facet is transferred to the backsheet/ 
facet conveyor using the same transfer/placement device used to put the 
backsheet in place. 
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(3) The facet travels to a flipover very similar to those used to turn the 
glass sheets over. 

(4) The facet now pauses in the optical inspection station where the optical 
properties are determined and subs.tandard facets are rejected. 

(5) After scrutiny, the facet moves to a station where padded pins raise the 
facet and a padded pallet several inches smaller than the facet is moved 
under it. The pins lower the facet onto the pallet. The pallet is 
necessary to allow space between the conveyor and the facet for applica
tion of the butyl sealant and for the cap strips. 

(6) The facet now moves into the hot melt butyl applicator section. First, 
beads are applied along two edges, the panel stops, changes direction by 
90 degrees and sealant is applied to the other two edges. See Fig. 3-10. 

(7) The next two stations are where cap strips and corner caps are installed. 
See Fig. 3-11. The facet moves into the first station where the cap 
strips are pressed into place automatically using the devices indicated. 
The second station installs the corner clips. 

(8) The completed facet now moves through an inspection station which makes 
use of electronics to spot defects related to the cap strips on the under
side. 

(9) a. If defects are located, the facet moves to a repair area for repair
ing or rejection. If repairable, the repairs are made and the facet is. 
returned to the stream. 
b. If no defects are found, the facets move into a surge area capable 
of holding about 18 minutes production which gives the cap strip adhe
sive ample time to cure. 

(10) At the end of the accumulator a flipover device, identical to those used 
as backsheet/facet tra~sfer devices, removes the facet from its pallet 
and places it at a crating station. 
a. The pallet is rotated 90 degrees and placed on a pallet return con
veyor where it returns to point 5 of this section. 

(11) The crates (Fig. 3-11) arrives at the crating station on rails. Only half 
of the crate is present and it is tilted back about 5 degrees. 

(12) A device, virtually identical to a glass crate unloader, places the facet 
in the· crate •. There are 12 facets per crate. 

(13) The crate is transported to the facet storage area where the upper half 
is assembled to it and either shipped via truck or stored. 

3.3.1.3 This section covers the specialized equipment necessary for facet 
production in the volumes specified. 
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(1) Glass/Mirror Unstacker consists of a central swivel pOJ;nt with five arms 
carrying two vacuum pads each. It fastens itself to the sheet, moves it 
up, out and over, then passes through the rolls of the conveyer simulta
neously releasing the vacuum and allowing the sheet to be held off the 
vacuum pads by the conveyor rolls. 

(2) Glass and Facet Turnovers are very much like the Glass/Mirror Unstackers. 
The only difference is that they swivel 180 degrees and do not need to 
move up and down. See Fig. 3-4. 

(3) The Block Placement Device consists of two sets of vacuumoperate~ lift/ 
transfers (Fig. 3-7A) which picks up individual blocks of FOAMSIL -75 ware 
and places them on the ratcheting pre-assembly table (Fig. 3-7). The 
blocks are delivered via belt conveyors with sensors which properly 
position the blocks for pickup. 

(4) The Core Block Transfer Device (Fig 3-8) performs the double duty of 
pushing the blocks together (they are originally placed about 1/2" apart) 
and transporting them from the pre-assembly table on to the building 
table. The compression bars are operated using air cylinders then the 
vacuum pads are lowered via the electric solenoids and the core is trans
ported en masse. 

(5) The Building Table is the central position of the entire process (Fig. 
3-5). It consists of a fine-finish steel tooling plate mounted on a 
fully adjustable table. It contains devices which index the reflective 
sheet, and help hold the core blocks in place while under vacuum. The 
building table is also equipped with holes across its surface for use 
either as air float or vacuum holding of the mirror. Attached to the 
building table is a vacuum cover that swings into position when the facet 
is assembled and ready for curing. 

(6) The Backsheet/Facet Transfer Device (Fig. 3-9) is very similar to the 
turnovers described in Item 2 above with the exception that the flipover 
portion has two sets of vacuum pads--one on either side of the arms-
and it is mounted on a carriage which moves from between two building 
tables to an area under the backsheet/facet conveyor--which is its 
normal stow position. Its function is to pick up the painted, adhesive 
coated backsheet and place it on the core with the adhesive side down 
then when the facet is cured, to remove it to the conveyor using the 
exact reverse of the same process. One transfer device serves two 
building tables. Index control is by EAR switches and ultrasonic prox
imity sensors. 

(7) The Hot Melt Butyl Application Station (Fig. 3-10) consists of two sets of 
four hot melt bead extrusion tips mounted so that the facet passes through 
one set getting four beads applied in one direction, changes direction 
90 degrees then has four beads applied in the other direction. 

(8) The Cap Strip Application Section (Fig. 3-11) functions as described 
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below. 

The edge strips are packaged as a "clip" and are fed one at a time down 
onto a roller conveyor (with centering rolls) with the open side up. 
When a facet is in position, the four edge strips are passed under extru
sion heads where they are filled with the cap strip adhesive (two-part 
Urethane-Asphalt). They continue into a full length holder which has a 
full length lip that engages the edge of the cap strip and flexes it 
"open". This provides for clearance of the glass and butyl sealant when 
the air cylinder presses the edge strip onto the facet. The lip then 
retracts and releases the edge strip. The air cylinder provides the 
force to seat the strip onto the facet and to force the adhesive to flow 
into any voids. 

The corner clips are installed in a similar manner. The clips will be 
fed from bins using standard type parts feeders. They will be placed into 
a holder, filled with adhesive, then applied to the facet at the second 
station. 

(9) The Facet Shipping Crate (Fig. 3-11) is of 1/8" tempered aluminum sheet 
and is made of two mirror image parts so that it may be broken down for 
easy shipment and storage. The fasteners are slide bolts and pins with 
locking devices. The interior pads are semiflexible ~6 pcf self-skinning 
urethane foam and are easily replaced if damaged. 

3.3.1.4 Some of the equipment necessary to operate the plant which is currently 
available is listed below under two catagories. 

1. General and Handling 

Overhead Bridge Cranes 
Wire guided, rubber tired, computer controlled Transport System 
Above and below ground Storage Tanks and Pumps (equipped with line 

heaters and insulation) 
Dust-Collection and general Air Handling Equipment 
Air Conditioning and Heat for Offices, Maintenance, and Facet 

Assembly Areas - warehousing is uncontrolled 
Rail Car Unloading Stations - both piping and towmotor handling 
Truck Loading and Unloading Docks 
Fully equipped Machine Shop with lathes, milling machines and 

surface grinders and welding equipment. 
Glass Handling A-Frames for shipping 

2. Facet Assembly and Quality Control 

Glass Unstackers 
Glass "donut" Conveyors 
Standard Belt Conveyors 
Planeing Machines for sanding R FOAMSIL -75 ware 
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Automatic Metering and Mixing Equipment for all adhesives 
Spray Booths and Automatic Spray Equipment for glass sheet adhesive 

application 
Computer Hard and Soft Ware for Assembly Control 
Laser Light Inspection Equipment for Quality Control 
Air Compressors 
Vacuum Pumps - low vacuum, high capacity 

R. Y. Greene 
6-13-80 
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Pittsburgh Corning Corporation 
P.O. Box 37 
Port Allegany, PA 16743 
814-642-2552 

July 14, 1980 

Mr. Roger B. Gillette 
Mail Stop 9A-46 
Boeing Engineering & Construction Co. 
P. O. Box 3707 
Seattle, WA 98124 

Dear Roger: 

Enclosed you will find Pittsburgh Corning Corporation's best estimate as 
to the capital, period, and variable expenses involved in a Heliostat 
manufacturing plant. 

In the capital cost portion you will notice that some changes have been 
made. Most notable are the replacement of the rail system and overhead 
cranes with portable gantries and fork trucks. The sources of prices were 
vendors, means cost estimating, Phoenix Chamber of Commerce and engineer
ing estimates on some of the highly specialized equipment. 

Three items in particular have been omitted from the facet cost estimate 
due to insufficient organizational data. They are: cost of financing 
the facet assembly plant, return on investment and profit. We realize 
these items are of extreme importance but since so many options are avail
able we felt that BEC may want to furnish significant input. 

There are several areas which could institute cost savings. 

1. 

2. 

3. 

4. 

The most obvious ~s to use a less expensive glass. Use of a g2ass 
costing $0.375/ft wauld save some $33/facet (or about $8.20/M ). 

Some savings would be instituted by using a lower density FOAMSILR-
75 ware. There would be some sacrifice in strength, but it probably 
would not be significant. Ten pcf density ware would2run about 
$0.40/board foot, saving only $4.46/facet (or $1.11/M ). 

Back sheet paiqt could be reduced to 1 mil meaning a saving of $1.92/ 
facet ($0.48/Ml). 

There is a possibility of greatly simplifying the building process by 
elimination of the building tables and using tempered metal pallets 
running on conveyors and pinch rollers to press the parts together. 
This may also help eliminate the jointy characteristic exhibited in 
the prototypes. By simplifying the process the building, equipment 
and utility loads would be reduced (saving unknown). 



Mr. Roger B. Gillette 
July 14~ 1980 
Page 2 

J-Jl[ 

5. A saving in management costs could be realized by combining the 
administrative· ·personnel of the FOAMSILR-75 plant and the facet plant. 
The savings would be about 20% or $0.30/facet ($0.07/M2). 

6. Another savings possibility is revision of the facet shipping crate. 
This should be able to be reduced to $1.25/facet with a little care
ful planning. Saving = $1.03/facet ($0.26/M2). 

7. Companies are frequently granted easements on property taxes for 
several years as a incentive to locate in an area. This could save 
as much as $0.20/facet over a 10-year time span. 

8. The last area of possible revision at this time is the institution 
of a less expensive cap strip system. Savings would probably only 
total about$l/facet ($0.25/M2). 

If all of the above items could be instituted~ the possible reduction in 
cost per facet would be $11.91 plus production savings for a total of 
$124.32/facet (30. 84/M2) • 

I trust this estimate meets with your approval. If any questions arise~ 
please feel free to contact me. 

Sin.cerely, 

F<-( JU././/;!-<.; ,(£' 
R. Y. Greene 
Sr. Development Engr. 

RYG:jm 
Enclosure 

cc: Dr. H. H. Anderson 
Mr. R. L. Lambden 
Mr. Frank Shriver 



Cost Summary for 1 Facet (4' x 11' or 4.031M2) @ 600,000 Facets/yr 

Materials 

Mirror 
Backsheet 
Glass Adhesive 
Joint Adhesive 
FOAMSILR-75 Ware 
Cap Strips 
Cap Strip Adhesive 
Butyl Sealant 
Backsheet Paint 

Sub Total 

$56.68 
34.68 
3.44 
1.31 

40.16 
6.00 
2.50 
0.86 
2.88 

$148.51 

Total (assuming 95% efficiency) 

Depreciation Costs 

Buildings 
Land Improvements 
Machinery & Equipment 
Furniture & Fixtures 
Shipping Crates 

Total 

Other Costs 

Land Cost 
Other Fees & Costs 
General Utilities 
Air Conditioning 
Lighting 

(45 yrs) 
(20 yrs) 
(14 yrs) 
(10 yrs) 

(5 yrs) 

(45 yrs) 
(15 yrs) 

Property Taxes (no exclusions) 

Total 

Manpower 

Labor 
Management 

Maintenance Material Cost 

Total Produced Cost/Facet 

RYG 7-10-80 

0.28 
0.11 
1.81 
0.02 
2.28 

0.09 
0.43 
0.05 
0.16 
0.15 
0.46 

2.55 
1.48 

0.42 

($41.17/M2) 

$155.94 

4.50 

1.34 

4.03 

0.42 

$166.23 

1 



~iirror Costs 

27.8MM ft2 

631,579 sheets @ 265 sheets/crate @ 4 crates/trailer 
@ 2 trailers/truck = 300 shipments/year 

2 

2120 sheets/truck load $1.65 x 2160 mi 
Transportation charge per sheet = 2120 = $ 1.68 

I 

Glass Cost 

$0.J:,/ft2 x 44 ft2/sheet 
(price per Art Shoemaker 6-27-80) 

Silvering 

$0.50 x 44 ft 2/sheet 

Backsheet 

27.8MM ft 2 

Transportation (above) 
Glass Cost (above) 

Adhesive Costs 

Glass - 25 oz/sheet x 2 sheets = 50 oz 

Epoxy resin $l/lb, Frt allowed 

$33.00 

= $22.00 

$56.68/sheet 

1.68 
33.00 

$34. 68/sheet 

Hardener $1.20/lb, Frt allowed (average cost $1.10/lb) 
3.125 lbs/facet = $ 3.44 

Joints 

Consumption: 1 gm/in. 2 of joint area. 
28.6% Epoxy Resin $1.00 

1.20 28.6% Hardener 
42.8% Thixotrope (silica flour) $0.08/lb Delivered 

0.286 x 1.00 = $0.286 
0.286 x 1.20 = 0.343 
0.428 x 0.08 = 0.034 

2 895 in. of joint 

R FOAMSIL -75 Ware 

$0.663/lb 
area/facet = 895 gm = 1.97 lbs 

89.25 bd ft @ $0.45/bd ft (1 (j = $0.05) 

= $ 1. 31/facet 

= $40.16 



Backsheet Paint 

0.003 in. thick = 0.083 gallon/sheet x $35/gallon = $ 2.88/facet 

Cap Strips $ 6.00/facet 

Cap Strip Adhesive 

5 lbs/facet = 1/2 gallon/facet @ $5/gallon Delivered = $ 2.50/facet 

Hot Melt Butyl Sealant 

0.086 gallon/facet @ $10/gallon Delivered 

Salaried Staff 

Plant Manager 
Plant Manager's Secretary 
Purchasing Agent 
Purchasing Clerk 
Personnel Manag~r 
Personnel Clerk 
Accounting Manager 
Accountant 
Computer Operator/Accountant 
Production Engineer/Manager 
Process Engineers 3 @ 25M 
Receptionist/Secretary 
Storeroom Clerk 
Plant Engineer 
Design Engineers 
Maintenance Clerk 

2 @ 26M 

Electrical Maintenance Supervisor 
Mechanical Maintenance Supervisor 
Machine Shop Supervisor 
Warehouse/Shipping Supervisor R 
Production Supervisors (Glass & FOAMSIL Ware) 
Production Supervisors (Assembly & Packing) 

Hourly Employees 

= $ 0.86/facet 

$50M 
13M 
30M 
12M 
30M 
12M 
25M 
20M 
22M 
40M 
75M 
12M 
12M 
30M 
52M 
12M 
30M 
30M 
30M 
25M 

2 @ 30M 60M 
2 @ 30M 60M 

$682M 
x 1.3 886.6 

Shift Workers @ 53/shift @ avg. salary of $7.50/hr 
100 x $7.50 750M 

Day turn only 46 @ avg. salary of $7.50/hr 345M 

1095M 
x 1.4 1533MM 

3 



Depreciation Cost Rates 

Buildings (45 yrs) 
$7.664,000 

45 yrs x 600,000 Facets 

Land Improvements (20 yrs) /:':'----\ 
$1,344J~ 

20 yrs x 600,000 Facets 

Machinery & Equipment (45 yrs) 
$15,231,400 

14 yrs x 600,000 Facets 

Furniture & Fixtures (10 yrs) 
$100,000 

10 yrs x 600,000 Facets 

Facet Shipping Crates (5 yrs) 
$6,400,000 

5 yrs x 600,000 Facets 

Glass Shipping Frames (5 yrs) 
$450,000 

5 yrs x 600,000 Facets 

Utilities' Costs 

General Utilities 
estimated @ $30,000/year 

Air Conditioning 

Lighting 

Property Taxes 

12,960 KWH/Day @ $0.03/KWH = 
388.80/Day 
2400 Facets 

12,000 KWH/Day @ $0.03/KWH = 
$360/Day 

2400 Facets/Day 

= 0.28 

1:1 0.11 

= 1.81 

= 0.02 

= 2.13 

== 0.15 

= 0.05 

= 0.15 

= 0.15 

Figures based on information from Phoenix area Chamber of Commerce. 

Buildings ,.--~: 2,400M 
Land -- -- 1,344 
Improvements 7,664 

$11,..f08M Actual Value 
Assessed Value ~80% of Actual = 9,206.4M 
Tax Base is 25% = 2,301.6M 
Tax is 12% = 276.2M 

$276.2M 
600,000 Facets 

RYG 7-10-80 

= 0.46 

4 



HELIOSTAT FABRICATION PLANT SUMMARY 

Cost Items 

Land 

Land Improvements 

Buildings 

Machinery & Equipment 

Furniture & Fixtures 

Shipping Hardware 

Contractors' Fees & Permits 

Buildings 

Equipment 

Permits & Engineering 

Sub Total: Fees & Permits 

Total w/oFees & Permits 

Total w/Fees & Permits 

WFK 6-20-80 

$(M) 

2,400 

1,344 

7,664 

15,231.4 

100 

6,850 

1,149.6 

1,952.9 

400 

3,502.5 

33,589.4 (M) 

(37 , 091) (M) 

5 
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Land $(M) 
II~~JOOO 

18 Acres @ -$H3/acre 2400 

Land ImErovements $(M) 

Utilities' 1000 

Parking 

Parking lots 85 

Truck docks & road 56 

Plant service road 18 

Rail Siding 150 

Fence 35 

TOTAL 1344 

WFK 6-20-80 



Buildings 

Main Plant 

Fab Area 

Office Building 

Paint Storage 

Cap Strip Storage 

Res~ Rooms & Lunch Rooms 

QC Lab & Supervisors' Offices 

Maintenance Shops 

Warehouse Office . 
Loading Docks 

Compressor House 

Air Condition~ng 

TOTAL 

Contractor's Fee (15%) 

WFK 6-20-80 

$(M) 

5468 

904 

123 

25 

25 

96 

29 

170 

10 

60 

17 

737 

7664 

(1149.6) 

7 



Equipment & Machinery 

* FOAMSILR-75 Line 

* Mirror Line 

* Back Glass Line 

* Facet Assembly 

Warehouse Equipment 

Accounting Computer 

Process Control Computer 

Compressor Equipment 

QC Equipment 

Maintenance Equipment 

Storage Tanks 

TOTAL 

Manufacturer's Fees (15%) 
(on * items only) 

WFK 6-20-80 

$(M) 

1838 

2514.2 

2948!2 

5719 

514 

75 

600 

215 

300 

450 

58 

15231.4 

(1952.9) 

8 
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Furniture & Fixtures $(M) 

Office Furniture 100 

WFK 6-20-80 



HELIOSTAT FABRICATION PLANT EQUIPMENT LIST 

Site & Utilities Line Portion 

Equipment Description 

Land 18 acres 

Site Development & Utilities 

Paving 

Parking lots (78,300 sq ft) 

Truck roads and dock areas (52,100 sq ft) 

Plant roads (16,500 sq ft) 

Rail Siding 

Fence (2,200 LF) 

Gates 

Storage Tanks 

WFK 6-20-80 

(25,000 gallons - adhesive) 

(25,000 gallons - cap strip) 

(Solvent tank, buried) 

3 

2· 

1 

1 

$ each 
1;I;;':)c,o 
..la-J/a 

1.08/SF 

l.08/SF 

l. 08/SF 

10.25/LF 

4600 

11 ;JCO 

25 '::;0 

" 
\ ~'-:: l 

Total 

2400 

1000. 

85. 

56 

18 

150 

23 

12 

22 

11 

25 

3802 

10 

$ 



HELIOSTAT FABRICATION PLANT EQUIPMENT LIST 

Buildings Line Portion 

Equipment Description 

Main Plant (260.4 MSF) 

Permits & Engineering 

Interior Fab Area (132 MSF) 

Air Conditioning/Heating 

Office Building 

HVAC 

(3000 sq ft) 

Furnishings 

Computer Accounting 

Pai,nt Storage (1200 sq ft) 

Cap Strip Storage (1200 sq ft) 

Compressor House 

Compressor Equipment 

Rest Rooms & Lunch Rooms (3840 sq ft) 

QC Lab Area & Supervisors' Offices 

Process Control Computer System 

QC Equipment 

Maintenance Shops 

Maintenance Equipment 

WFK 6-30-80 

1/ 

3000 

1200 

1200 

800 

1920 

1 

1 

3000 

$ each 

21/SF 

41/SF 

7.60/SF 

21/SF 

21/SF 

21/SF 

25/SF 

15/SF 

56.67/SF 

11. 

Total $ (coo) 

5468 

400 

904 

714 

123 

23 

100 

75 

25 

25 

17 

215 

96 

29 

600 

300 

170 

450 

9734 



HELIOSTAT FABRICATION PLANT EQUIPl1ENT LIST 

FOAMSILR-75 Ware Line Portion 

Equipment Description 

Pallet Conveyor to "West" Line 

pallet Unloading Machine 

Inspection 

Scrap crusher 

Sander 

Turnover 

Deduster 

Adhesive Application 

Halving Saw 

Distribution Conveyors 

Block Feed Mechanism 

Block Pickup and Locating Machine 

Dust Collection (@ 15 MCFM each) 

WFK 6-20-80 

400' 

4 

4 

2 

8 

4 

4 

4 

4 

784' 

8 

8 

3 

$ each 

100/ft 

50 

50 

50 

20 . 

10 

20 

16.5 

40 

200/ft 

20 

20 

105 

12 

Total $ 

40 

200 

200 

100 

160 

40 

80 

66 

160 

157 

160 

160 

315 

1838 
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HELIOSTAT FABRICATION PLANT EQUIP}1ENT LIST 

Mirror Line Portion 

EguiEment DescriEtion /I $ each Total $ 

Unstacker 2 45 90 

Inspection Station (optical) 2 100 200 

Reject Transfer 1 45 45 

Turnover 4 15 60 

Glass Cleaning Booth 2 40 80 

Adhesive Application Station 2 72.6 145.2 

Adhesive Removal 1 40 40 

Mirror Conveyor System 

5' 358 675/ft 242 

12' 560 1800/ft 1008 

Corner transfers 23 20M 460 

Mirror Transfer Assembly 9 16 144 

2514.2 

WFK 6-20-80 
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HELIOSTAT FABRICA~ION PLANT EQUIPMENT LIST 

Back Glass Line Portion 

Equip~ent Description Ii $ each Total $-

n· 

Unstacker t 2 45 90 

RElject Transfer Line 1 45 45 

Glass Cleaning Booth 2 40 80 

Turnover 2 15 30 

Paint Booth 2 150 300 

Adhesive Application 2 72.6 145.2 

Adhesive Clean Off 1 40 40 

Back Glass Conv~yor System 

5' 274 675/ft 913 

lZ' 507 laOO/ft 185 

COr!l~li ~rilJ.l~fer, 16 20M 320 

Back Glass Transf~r ~chine 16 50 800 

2948.2 

WFK 6-20-80 

• 
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HELIOSTAT FABRICATION PLANT EQUIPMENT LIST 

Facet Assembly Line Portion 

Equipment Description /I $ each Total $ 

Building Tables 32 50 1600 

Facet Transport Conveyor System 

5' wide 776 675/ft 524 

12' wide 914 1800/ft 1645 

Corner transfers 28 20M 560 

Optical Inspection 2 100 200 

Edge Strip Installation 2 100 200 ", 

Corner Clip Installation 2 25 50 

Butyl Caulk Station 2 120 240 

Turnover 4 15 60 

Visual Imspection 2 20 40 

Packing stations 2 300 600 

5719 

WFK 6-20-80 



HELIOSTAT FABRICATION PLANT EQUIPMENT LIST 

Warehouse Line Portion 

Equipment Description # 

FOAMSILR-75 Material Pallet Conveyor System 250' 

Glass Truck Unloading Crane 1 

Fork Trucks 9 

Facet Cr~te Conveyor 360 

Loading Dock 6 

Warehouse Office 

Back Glass Handling System 

Tow car w/carts 

(Equipment Sub Total 

Shipping Hardware 

Facet Shipping Crates 

Glass Shipping Frames 

WFK 6-20-80 

2000 

300 

$ each 

100/ft 

50 

35 

150/ft 

10 

3.2 

1.5 

16 

Total 

25 

50 

315 

54 

60 

10 

70 

514) 

584 

6400 

450 

$ 



FACET PLANT SALARIED PERSONNEL 

Plant Manager 

Plant Manager's Secretary 

Purchasing Agent 

Purchasing Clerk 

Personnel Manager 

Personnel Assistant 

Accounting Manager 

Accountant 

Computer Operator/Accountant 

Production Engineer/Production Manager 

Production/Process Engineers 

Receptionist/Secretary 

Storero~m Clerk 

Plant Engineer 

Design Engineers 

Maintenance Clerk 

Electrical Maintenance Supervisor 

Mechanical Maintenance Supervisor 

Machine Sftop Supervisor 

Warehouse/Shipping Supervisor 

Production Supervisor (Glass & FOAMSIlR lines) (each shift) 

Production Supervisor (Assembly & Packing lines) (each shift) 

Total Salaried Personnel (2 shifts) 

WFK 6-20-80 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

2 

27 

17 
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FACET PLANT HOURLY MANNING 

Shifts Relief 

Fab Plant 

Operators 14 2 

Inspector/Operators 2 

Inspectors 8 2 

Laborers 6 1 

Utility 6 

Shipping & Warehouse men 9 1 

Shift Maintenance 

Electrician 1 

Mechanic 1 

Total Hourly Shift Workers Eer shift 53 

Day Turn Hourly Support 

Machine Shop 12 

Mechanics 15 

Electricians 12 

General Maintenance 5 

Janitors 2 

Total Day Turn Workers 46 

WFK 6-20-80 
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K. Cherian 
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U.S. Department of Energy 
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Georgia Institute of Technology 
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