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FINAL REPORT Page 1
CONTRACT DAAK10-79-C-0239

1 Introduction

A. History of the Automated Assembly Line

Approximately the first half of the Automated Assembly Line
was generated under Frankford Arsenal Contract DAAA25-69-C-
0301 dated 3-10-69 for "Services to design and develop an
automated line for assembly of Safety Adapter, Fuze, M564",
with additional work added by Modificatioan POOl, and final
completion date being 5-15-74.

The remaining second half of the Automated Assembly Line

was accomplished under Frankford Arsenal Contract DAAA25-
73-C-0715 dated 8-15-73 for Item 0001 ---complete the auto-
mation, debugging and application of automatic assembly
machines for the ML25A1 Booster--~, Modificstion POO0O6
added Item 0003 ~~-provide additional capability to assemble
and test M564/M565 Safety and Arming Devices on the M125A1
Booster automated assembly line. Additionsal work was required
per Modification PO0012 and final contract completion date
was 12-31-77.

The present contract, DAAK1O0-~79-C-0239, dated 8-29-79, was
generated by the Government's desire to have this automated
line used on a production basis, and this contract required,
Item 0001 "Contractor will fabricate 40,000 MS64 Delay Arming
Mechanisms and prove out automated line'---with completion

date of February 1980,

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
LaSallc, llinois 61301 @ Telex 404-488 e Telephone (815} 224-6000
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FINAL REPORT

Page 2

CONTRACT DAAK10-79-C-0239

b.

Post Award Conference held on November 7, 8 & 9, 1979

with Goverument and Westclox personnel in attendance.

See Exhibit A for report on conference per DD Form 1901
dated 11-15-79.

As noted in above report Exhibit A, page 2, paragraph 2.b,
"A delivery schedule extension request - based on the re-
cent strike - is a distinct possibility”, the three-month
strike did have an effect on the delivery as shown in the
contract.

The Quality Assurance Post Award Conference was held at
Westclox on August 13 & 14, 1980, during which clarification
and guidance regarding Quality Assurance items was furnished

by Government personnel in attendance,

(iv) Production objective per attached Exhibit B, Scope of Work,

was to accomplish prove-out of the automated assembly line for

the M125A1 Booster/M564, M565 DPelay Arming Mechanism by fabri-

cating, then assembling 40,000 M564 Delay Arming Mechanisms on

the line. Further, determine the 1line will function at the

design rate of 5,000 acceptable assemblies per day and collect

production data for incorporation into final report.

b.

Description of machines 18 shown on Exhibit B.

Work performed during period of performance under Contract
DAAK10-79-C~0239 is shown, by machine, under Section III -
Work Performed/Machine Status,

Sequence of Operations for each machine is shown on Exhibit B,

Westclox Military Products @ Division of General Time Corporation e a Talley Industries Company
LaSalle, lllinois 61301 ® Telex 404-488 @ Telephone (815) 224-5000
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o | C EXHIBIT A | Page 2A

TX APPLICABLE BOX SATE PREPARLD
PLANT VISIT REQUEST/REPORT - [ rrouesT KXnEPrONT 15 November 1979
INSTRUCTIONS: The gover s representative normally will prepare the form in duplicate end forward the original, if applicable,

to the appropriate departmens und retgin the copy lor his file. Additional essential copies or the nriginal may be prepared for other
departments as applicable. 1f the Jorm is used as a request to another deparrment to obtain data, “request™ biock will be checked,
“topic/problem” block and also code Ulock will be filled in by the requastor.

FROM: (Cods) ¥o: via (Code & Initials)| via (Code & Initials}] via (Code & Initialsj] via (Codo & Initials;
DCRI-GCCA-AJ File DCRI~-GCCA
Conmr;l;::oz39 PURCHASKE CROER NUMBER . PRRSON(8) CONTACTED T:L:::::. D:S‘I’E” O:F.“;A;E‘I.T
CONTRACTOR OR FAGILITY AND ADDRESS (Includs Zip Cods)
Westclox
LaSalle, Illinois 61301 See attached list of 815/224- 111/7/19, .
) attendees. 5400 11/8/79

PC/PROBLEM (Continne on reverse side if nscessary)
K}ost—award conference on contract DAAKLO-79-C-0239.

This contract calls for the manufacture of 40,000 Delay Arming Mechanisms (DAMs) and to
prove out the automated line.) The DAM has a Project Manager assigned; as such, Mr. Franl
Ruhmann expressed a willingneds to chair the meeting, excluding that part of the confer-
ence that would deal with the auuwiuilstrative portion. -

"ACTION TAKEN (Continue om reverss side if necessary)

D Inasmich as the contractor has many years of experience in Government contracting, there
was no need to dwell on the routine aspects of the portion of DD form 1484 dealiuny with
contract administration. However, a number of points were discussed as being caundldates
for clarification and/or contract modification., The following items will be brought to
the attention of the PCO and vecoumended for actyon. (see attached)

\

RECOMMENDATIONS (Continus on revesss side if necexsary)
It is understood that minutes of the post-award conference pertaining to the Quality
and technical aspects will be distributed by 2 member of the MERADCOM contingent.

RECEE_M¢)6

Y2y ;umr{‘

Vo o . . ' VESTCLUX
DISTRIBUTION: All Attendees Coalract Administration
Lasalle, 111 61501

FOLLOW-UP YISIT OR CALL REQUESTEC BY | DATE VISIT OR CALL COMPLETED

& November 1979

4 P . S
RIVIEWED BY (Superviso. / SIGNATURE _ | o) . DATE
i et oot~ N
Y HYMAN, Braf€h Cplef "A E. R. BLOZIS, Contract Administrator| 11/1.//9

Lopp ,zom, wor N :
tMAR 73 REPLACES OSA FORM 349 WHICH MAY BE USED UNTIL EXHAUSTED

> - -

[
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: A ) EXHIBIT A _ Page 2B ,

ACTION TAKEN (Continued)
1. The following areas may require contract modification:

a. The contract should be modified to show that invoices will be submitted
for payment through the local DCAA Branch

b. Recommendation is made for Appendix B and Appendix A cited under Section
J.8 (page 2 of 5) be supplied and made part of the contract. Also under
J.8, the fourth line should be corrected to list DAAA09-79-C-0041 in
lieu of DAAA09-72~C-~0066.

c. In DD form 1423, Sequence A006 should be corrected to agree with
Section F.2.1 (page 30): delete MIL-Q-9858A and replace with MIL-I-45208A.

d. Consideration should be given to the possibility of modifying the contract
to add another line ftem. As it now stands, it is not clear that the
contractor will deliver 40,000 DAMs to the Government.

' 2.‘ Polnts of clarification:

a. Westclox will submit with each voucher of its costs, a fee voucher in an
amount bearing the same percentage of the fee as the cost voucher bears
to the total estimated cost of the coutract,

b. A delivery schedule extension request - based on the recent strike ~ 15 a
distinct possiblity.

. .¢. Paragraph 16 of EXHIBIT C which is part of the contractor's letter SER No.’
! 79-100 and inclnded as part of the contract: 1labor costs might develop.
It 1s not clear as to who would pay for the labor.

d. Demilitarizationj where applicable, disposition of completed or pzrtially
completed parts, components, subassemblies and end items will occur in
accordance with normal disposition procedures and iu compliance with
DEMILITARIZATION CLAUSE 1.4 (page 54) and paragraph 6 of Westclox letter

! SER 79-100 which 1s part of the contract.

. e. As a supplement to Part B under Section F.2.1 (page 30) Westclox has
agreed to compile and ‘maintain a list of equipment necessary for the
performance of all inspections and tests required on this contract.

f. A lot numbering system per MIL-STD~1168A will be used for record purposes.
Lot number will not be physically applied to the production units.

ey e
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EXHIBIT B Page 2D
PART IT SECIT&N F
. - - -DESCRIPTICN/
SPECTFICATIONS DPAKIO- 13-K-0034 M/f o .{jﬂ
SCOPE OF WORK
1S Feb 78

[I. Objective: The contractor shall accomplish prove-out of the autcmated
assembly line for the M12SA1 Booster/MS64, M565 ODelay Arming Mechanism by
fabricating then assembling 0,000 M564 Oelay Arming Mechanisms of the line:

e e

Determine that the line will function at the design rate of 5,000. acceptabie
assemplies/day.

" Collect production data for incorporation into the final report.

[I. Background: Factlities project #5736306 accomplished design, fabrication, and
de-bug of an automated assembly line to assambly M125A1 Boosters and MSGd/MS63
Delay Arming Mechanism. The machines which constitute the line are identified
as follows: . 1

Machine # Descristion
1 Spacer, Pin & Plate Assemoly ]
2 Pallet Assembly A
4 Escape Wheel & Pin. Assembly ~
6 No. 1 Gear & Pin. Assambly
9 Rotor Ream
10 Movement Module Assembly
11 Body & Module Assemoly
12 Spin Test Line
13 Setback Assembly
14 Setback Assembly Test
15 3,000 RPM Test

The sequence of operations for each machine is as follows:

Machine No. | Station No. Operation Performed
1 Feed & Place Spacer
2 Probe Spacer
3 Feed & Press Fit Soacer Dowel +1
4 Feed & Press Fit Spacer Dowel 52
5 Probe Height of (2) Spacer Dowels
6 Feed & Place Bottom Plate
7 Probe Baottom Plate
8 Orive Screw #1
9 Drive Screw 2
10 Stake (2) Screws
n Eject Assembly




S e

e

- % * TV . ,

PART TT—SECTTON F~-DESCRIPTION/SPECIFICATIONS

31 ASSEMaL MACHINZ §2

Station 1. Feedar bowl and placemsnt machazisg - places pins (2) into
gest., :

e e

Station 2, ©Probs station - probes for sissing pacts, ;
Statien 3. Vacant,

Station &. TFeedar bowl and placemsnc machanism - orients and places pallet
on nast, .

Stacion 5. Probe statiom - probes for missisg parts.
zation 6, Vacaot.

Station 7, ~ Vacant.

Stacion 8, Ferder bowl and placement mechanism - orients, places and slakea
shaft and pios,

Statiorn 9. Probe station - probes for missizg parts.

Station 10, Vacant, .

-
b

Station 11. ©Eject station - removes part frco pest.

Station 12, Probe station - prohes empty station.

——— e F— - Bl — -
e e e P - —— . . PO Y —— - - - - . e s
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EXHIBIT B Page 2F
" PART IT--SECTION F—DESCRIPIION/ SPECIF ICATIONS

WHEEL AND PINION ESCAPEMENT ASSDRMILY, MACHINE 54 : f

Stacion 1. Feedar bowl and placecent cachanism - places pinion in nest.
Station 2, Probe station - probes for ::&.ning parts,

Scation 3.  Feedar bowl and placemsnt mackanism - placas and oriencs wheel on -
nest.

Station 4. Pruobe stationm - probas for missing pares. ‘ {

Station S.V - Stake statiom -~ szakas wheel aad pizion, ‘

Station 6. Eject station - remgves part from nest.

Station 7. ©Proba station - probes erpty uest, .

Station 8, Vacant.




= - ~ T
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park1g-19-R-0024 e/ e ST
PART II-~SECTION F~-DESCRIPTION/SPECIFICATIONS
#1 CEAR AND PINTON ASSDMELY MACEINE 96 . ) )
- . )
Stacion 1. Peedar bawl and placemant nechaniss - places pinion on nast,
Station 2, Proba station -~ probes for missircg pare.
Station 3. Feedear bowl and placenent mechanisz - places a'.ndk orfents #1 !
Gear on nast,
Station 4. Probe station - probes for missing pare. . . j
Station 5. Stake szation - stakes #1 Gear and Pimion.
¥
' Station 6. Eject station - removes part £rem zesc, o
Statian 7, ©Probe station - probes ernty nest. ﬁ
Station 8. Vacant.




" PART IT--DESCRIPTION/SPECIFTCATIONS

Machine No. 9

Machine Na. 10

Machine No. 11

EXRIBIT B

Station No.
!

Station No.

D00 ON LN S W NS~

Station No.

[+ ] (3,0 S N PLR )

i,

Page 2H

DAAKIO~ 79K -C0f AR e

Qoeration Performed

Ream Rotor . .

Operation Performed

Place Spacar & Bottom Plate Assemoly
Qi1 Bottom Plate & Prabe

Feed Pallet Assembly

Fead Wheel & Pinion Sscapement Assembl:
Feed #1 Gear & Pnion Assembiy

Feed Safety Rotor 3lock #1

Feed Safety Ratar 8lock #2

fead Rotor-Manual

feed Upper Safety 8lock Sprinq-Manual
Feed Lower Safety Block Spring-Manual
Feed Top Plate

Orive #1 Screw

" Probe Top Plate A& Pivots

Orive 72 Screw

Drive 33 Screw

Stake 3 Screws
0i1 Top Plate
Eject Assembly

Oneration Parfarwmed

Place Movement Assembly in dody -
Manual Operation
Orive Screw 31
Orive Screw #2
Stake (2) Screws
Probe for %orrect Height (4.3.2.39
10}

Remove Assembly & Tray-Manual Coeratior S

WO

e
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CRTIMATION SE .. DARKIO~ 0 R-033 mEdle ST

Station

-

Scation

Station

tation

Stacion

Staction

‘,Sl:a.:im:

Statioa

Station

s

1.

2.

3.

3.

7.

9.

tation 10,

Szation 11,

PART 1I--SECTION F—DESCRIPTION/SPECIFICATIONS
SPIN TSST LINE, MACHINE #12

Operator lcads body to pallat.

2000 RPM Spin Test Machine - will tracsfer body from pallet to

spin test spindle. After spinning, machins will transfer body

back to next pallec. (4.3.3.10.1 & 4.4.10.1) :
1002 by Manufacturing. .

Orient body on pallet - machine turms body on pallet at rezson~
able RPM to orient correutly on pallet for probe station.

Probe stacion for arming - machine probes body and signals if
module is armed. If no signal, eject machanism will eject bad
part frem lina,

Reset spin 630 RFM to non-arm = machine has single nest spin
arz, locaced over pallet which carries module, Bottom 1lift
oechanism raises pallet to spin arm and transfers nmodule to
srm. After spinzing (630 RPM), arm returns to sade pallst at

" smae locatiom fram which it is atarted by stepping motox,

Module is transferrad back to same pallet by stripping mech-
snisw frem above,

Prebe station for non-arm - machine probes rotor and signals if
podule is unarned. If no signal, eject mechanism will eject bad
part fzem line. '

Take-pff station to belt, Conveyor #1 « anromatic mechznism re-
poves body Irom pallet and deposits to flat belr line ro 3000 RPN

Machine,

Placesent Statiovn -~ parts reach station by belt, Conveyor 2, frem
3000 P>M Machine ##15, Mechanism places body on pallet line auto-
matically.

1000 R¥PM Non-Arm Spim Test ~ machine will transfer body Lrem pallet
to spin test spindle, After spinning, machine will traxsfer body
back to next pallet. (4.3.3.10.3 & 4.4.10.3) 100Z by Qualicy
Contzol. :

-~

Overator shall be located between Station 29 and Station #£10, to
visually vieuw spin locks on Station #10, Pallet stop at Station #10
will be in closed position at all tioes, When vieving £xom top at
the 1000 R®M spin, operator has to push accept control button to
open stop (if part is good). I1I£ past is bad, control button is not
pushed, After spia pallet moves out and stops at Statios #10, Op-
erator removes bad part. Empty pallet is autcmatically releassd
from station,

Take-0ff Station - mechanism removes body from pallet and deposits
ot chute to Daridng machine.
NOTE: Cperator required at marking machine, 23 paris have to

be placad ox ra2-king nachine,

»
¥
.

-
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Page 2J

EXHIBIT B
COTIMATION ST o Y Men

PART IT--SECTIGN F--DESCRIFTION/SPECIFICATIONS

SZT-BACK MECDANTSM ASSEMBLY, MACHINE $13

Station 1. Fesder bowl for set-back screw - fesds parts on inline vibra-
tory track,

Scation 2, Qperator - loads spring into set-back scraw,

Station 3, Screw and spring assecbly - feed into second identical vibra-
toxy track assesbly and is escaped into position on holding fixtura.

-

Stacion 4. Feedar bowl for set-back pin - feeds parts on inliane vibratory
track, Mn is escapad into position on holding fixture,

Station S, Feadar bowl for set-hack cover - feeds part on inline vihratory
track over pin.

Station 6, Pin and cover is positiocned in stakicg mechaniss aver a screw and
spring assexbly apd staked., Paxrz ejected into good chute.

Station 7, If pin and cover assesbly are not placed insi.de screw and spriag
. assexgbly or Lf parts zze wissing, staking wechanism will not stake
and parts will be ejected into reject chute.
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EXHIBIT B Page 2K -
CONTINUATTION S===3 ., ..
PART IT--SECTION ‘-‘--DESQ(E’HON/ S?HZIFICA'L'""‘
DARKIO- 74 - ( 023 e LS e S5
T=ST LOAD OP SET-BACK I‘E‘.CEA‘?ISP ASSEMBLY . MACRINE #14
Station 1. Feader bowl and placement mechanisz -~ place set-back machanisa
assexbly on neat, .
Station 2. Vacant. : ' .
Station 3. Probe station - probes nest for missing pacts.
Station 4. Check machanism -~ checks for proper dimansion (.196")., 1f£ found
bad, tha chack station sets up a signal for eject at Stationm 10,
tation 3. - Vasant.
Scztion 6. Vacant. ‘
Station 7, Check Station - nmechanism with 7.6 grams weight checks set-back
pin for proper deflection. 1f found bad, the check starzion sers
up a signal for eject at Station 10, (4.3.3.7 & 4.4.7).
Station §. Vacant,
Station 9. Vacant,
tation 10. Eject station - ejecrs bad parts £rom nest,
tation 11. Take-off station - removes good parts from pest,
'} Station 12, Probe station ~ probes for empty nest, *




r ..

Station 1,

Staciom 2.

Station 3,

Seacion 4.

Statica 3.
Staticn 6.

.Statiom 7.

Station 8.
Station 9.
Station 10.
i Station 11,

Station 12,

——

EXHIBIT B Page ‘21.
CONTTNUVATION SHEET . 1 5 )
< oaakig- 79-R-e03y ?Acz___or___\ﬂ .

PART II--SECITON F--DESCRIPTION/SPECIFICATICNS
SET-3ACK MECHANISM ASSEMBLY - FINAL ASSEMBLY TO 30DY (IMNCLUDINC 3000 REM

SPIN TEST), MACHINE 715

Partcs reach Maching #15 by Comveyor #l. QOoerator masually
loads body. :

Vacant.

Feeder bowl and placasen: mechanisa places - set-back =echanism

into body.

Probe for uatissiag paé: from top.

Staking station stakes ~ set-back assembly ta body.
Vacant,

3000 RFM Spin Station - body liftad out of nest and spun and
Teplaced on nest, (4.3.3.10.2 & 4.4,10.2) 100% by Qualiry
Control.

Orient Station (body) - turmned om n=st to proper position,

-

~ Probe Station - probe frem bottem for non-arm pasition aad reset.

Reject Station - eject bad units,

-

Vacant.

Saca Operator unloads good uuits to comrayor. Convayor £2 retur=s
parts to Machins #12, Station 8,

;_._1 ‘

g ——————
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FINAL REPORT Page 3
CONTRACT DAAK10-79-C-0239

I1  General

Upon receipt of Contract DAAKLO-79-C-0239 by Westclox Military Products,
La Salle, Illirois, the production requirements were vreleased internally by
means of a manufacturing order issued by the Contracts Administration Depart-
ment. As a follow-on to the manufacturing order, the Engineering Department
issued a bill of materials, the Manufacturing Engineering Department issued
operation sheets, and the Material Control Department released work decks
(instructions for actual manufacturing, processes, etc.) to the various manu-
facturing departments.

Beginning in 1979 when the bill of material was received, Quality Control
Engineering started writing "Inspection Procedure Sheets". This entailed ac-
cumulating operation sheets, gage sheets and blueprints, which contained the
information required to prepare the "Inspection Procedure Sheets". Once these
sheets were prepared and approved, our Inspection Plan was assembled and sub-
mitted to the local DCASMA Quality Assurance Representative for approval
(approval received 5-2-80 - sec Attachment A),

Piece parts and sub-assemblies, other than those to be assembled on the
automated equipment, were manufactured on a continuing basis wiih the parts and

sub-assemblies manufactured for the M564 Fuze (Contract DAAA09-79-C-0030).

A 1list of the gages to be used on this contract was submitted to the local

DCASMA Quality Assurance Representative for approval by Westclox letter, SER
80-137 dated 2-11-80, by our Gage Division and was approved by the Q.A.R. on

2-19-80 (See Attachment B).

Westclox Military Products @ Division of General Time Corporation e a Talley Industries Company
LaSalle, Ilinois 61301 @ Telex 404-488 o Telephone (815) 224 5000

Rt T

R iy caik




- ——t oty

FINAL REPORT Page 4
CONTRACT DAAK10-79-C-0239

A list of the test equipment designs, previously approved, was submitted
to the local DCASMA Quality Assurance Representative for approval under this
contract by Westclox letter SER 80-308 dated 4-25-80, by our Test Equipment
Department and was approved 5-2-80 per letter DCRI-GCQSA/B. Harmon (See Attach-
ment C).

During the time the parts and sub-assemblies were being inspected and
after the time the Quality Plan was approved, Quality Control Engineering began
assembling the information and setting up the forms for the log books required
per the Scope of Work (See Attachment D).

The Product Assurance Test, Demonstration and Evaluation Plan (Ttem AQO3
of DD Form 1423) was completed in April 1980 and submitted to the Government for
approval, 1t was found unsatisfactory and returned in June 1980. A new plan
was written incorporating changes requested by the Government in ARRADCOM letter,
DRDAR-PRW-A, dated JUN 11, 1980, and during a visit by Mr. L. Spring and Mr. T.
McKimm, ARRADCOM, with the assistance and guidance of these Government personnel
and re-submitted for Government approval,

During debugging and prove out of the machines comprising the automated
line, the required information was logged in the log book, and the parts were

submitted to Inspection for lot sampling inspection.

II1 Work Performed/Machine Status
Following is information relative to each machine comprising the automated
1line.

Machine #1 - Spacer, Pin and Plate Assembly

Station #1 - Feed & Place Spacer - Limit switches and timers were

adjusted for proper operation.

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
LaSalle, !tinois 61301 ® Tclex 404-488 @ Telephone (815} 224-5000
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Station #5 - Probe Height of Spacer Dowels - This production test

station, which measures for a maximum height of .040" and a minimum calculated
height of .0272", has been set up and is working properly. Calibration instruc-
tions have been written and posted at the station. Key personnel have been
instructed on proper calibration procedures. The problem of keeping this test
station in proper adjustment was resolved once all the pallets were properly
adjusted,

Station #6 - Feed & Place Bottom Plate - The feeder bowl was changed

to feed the new design plates with the two shear forms in lieu of plates with
the two dowels. This station still requires considerable attention by an
operator.

The remaining stations perform satisfactorily; however, periodically
will jam and, thus, require surveillance.

Machine #1 had been debugged and the demonstration test run was
scheduled for the week of August 11, 1980, under Government cognizance. However,
this demonstration test was not conducted due to lack of sufficient remaining
funds under the contract to cover this test.

Machine #2 - Pallet Assembly

Station #1 - Feeder Bowl & Placement Mechanism ~ places pins (2) into

nest - The push-off pins would become magnetized after a period of time and pull
pins out of the nest. This was resolved by chrome plating the push-off pins.

Station #4 ~ Feeder Bowl and Placement Mechanism - orients and places

pallet on nest - This station required the.use of an additional air valve along

with considerable adjusting and alignment of the optical-electronic sensor which

is used in conjunction with the Jetron air valve. Once this was accomplished,

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
LaSalle, Ilinois 61301 ® Telex 404-488 @ Telephone (B15) 224-5000

g e




FINAL REPORT Page 6
CONTRACT DAAK10-79-C-0239

it worked very well. The Tooling Stop Indicator Light, Shaft Missing Indicator
Light, and Emergency Stop Switch were connected back into their respective
circuits so as to be operative. Engineers at CAMCO were consulted on how to prop-
erly adjust dwell on their motor drive system and it was adjusted accordingly.

Station #5 - Probe Station - probes for missing parts - A complete

new probe was built to insure that not only was the pallet fed into the nest,
but that it was fed in the proper direction.

Station #12 - Probe Station - probes empty station - A complete new

probe was built to insure that pins were staked and not left in the nest. Former-
ly, the probe only indicated if the pallet shaft was left in the die and did not
probe for the pins. 1If pins were still in the die, it would cause a jamming con-
dition when the nest rotated to the feed pin station.

All the pallets on this machine were modified so as to hold the push-
off torque requirements for the staked shaft,

The 1limit switches at all stations were properly adjusted after the
additional new probes were operable,

A test run in the presence of Mr. T. McKimm, DRDAR-LCN-T, ARRADCOM-
Dover, was made and accepted. A procedure report (Appendix A) of this test
run {s attached,.

Machine #4 - Escape Wheel and Pinion Assembly

Station #3 - Feeder Bowl and Placement Mechanism - places and orients

wheel on nest - A safety switch was added to insure that the table could not

rotate until all tools had receded to the free position. The switch was checked
and adjusted for proper operation.

All switches were checked and/or adjusted for proper operation.

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
LaSalle, linois 61301 @ Telex 404-488 @ Tclephone (815) 224 5000
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Engineers at CAMCO were consulted on how to properly adjust dwell on
their Motor Drive System and dwell adjusted accordingly.

All stations work well on this machine., It is necessary, however, that
parts be thoroughly cleaned and scrap be sorted from the parts before being placed
in the feeder bowls. The biggest problem encountered was scrap and half parts
jamming in the feeding tracks.

A test run in the presence of Mr. T. McKimm, DRDAR-LCN-T, ARRADCOM-
Dover, was made and accepted. A procedure report (Appendix B) of this test run
is attached.

Machine #6 - #l Gear and Pinion Assembly

Station #3 - Feeder Bowl and Placement Mechanism - places and orients

#1 Gear on nest - A safety switch was added to insure that the table could not

rotate until all tools had receded to the free position. This switch was checked
and adjusted for proper operation.

All switches on this machine were checked and/or adjusted for proper
operation.

Engineers at CAMCO were consulted on proper adjustment of the dwell
on their Motor Drive System, CAMCO Motor Control Board was modified in order to
suppress electrical pulse that was causing an unwanted table indexing when power
switch was turned on.

All stations on this machine work well. As on Machine #4, all parts
should be thoroughly cleaned and sorted from scrap.

A test run in the presence of Mf. T. McKimm, DRDAR-LCN-T, ARRADCOM-
Dover, was conducted and accepted. A procedure report (Appendix C) of this test

run is attached.

Westclox Military Products @ Division of Generii Time Corporation @ a Talley Industries Company
LaSalle, Hlinois 61301 ® Telex 404-488 o Telephone (815) 224-5000
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Machine #9 - Rotor Ream T

This machine had been used in Westclox's production run and did not
require any debugging.

A test run in the presence of Mr. T. McKimm, DRDAR-LCN-T, ARRADCOM-
Dover, was conducted and accepted. A procedure report (Appendix D) of this !
test run is attached.

Mr. McKimm suggested that certain reworking be done on this machine

to increase its efficiency, (1) redesign the feeder bowl to feed parts faster,

and (2) relocate the counter to insure a more accurate count. This rework re-
mains to be accomplished as it was not intended to perform this additional work
under this contract since this is considered to be beyond the contract scope

of work.

Machine #10 - Movement Module Assembly

Station #3 - Feed Pallet Assembly - New pallet design will require

adjustments for proper operation.

Station #11 - Feed Top Plate - Feeder bowl for feeding the top plate

was reworked so as to feed the plate with the two shear forms in lieu of the
plate with the two dowels. It was later noted that the two shear forms inter-
fered with the sliding fingers used to hold the gears upright. It is our
opinion this will require tooling to flatten the shear forms after the plate
has been oriented in the feeding track and just prior to being picked up for
transfer to the pallet. The tooling described above has been built but not
tested on required station. |

This machine would require a2 minioum of two weeks for additional

debugging depending upon the problems encountered with feeding the top plate.

Westclox Military Products @ Division of General Time Coiporation @ a Talley Industries Company
LaSalle, llinois 61301 @ Telex 404-484 o Telephone (815) 224-5000
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The balance of the stations on this machine should require adjusting
only since assemblies were made on this machine with the old style plates
(dowel forms). Some parts were run down this line, bypassing the feed plate
station, and we found that some adjustment is necessary.

Machine #11 - Body and Module Assembly

Station #5 - Probe for Correct Height (4.3.2.39 Major 10l1) - Calibra-

tion instructions have been written and posted inside Sheffield Modulaire Box.
Instructions denote the proper use of Gage #426515 in conjunction with Sheffield
Modulaire to measure for a maximum height of .835" as required by the purchase
description. This station has been determined to be operating properly and key
personnel have been instructed on proper calibration procedures.

This machine had been in use in Westclox's production run and should
require only minor adjustments since no changes were made which would affect it,

Machine #12 - Spin Test Line

Station #2 - 2,000 RPM Spin Test - This station was checked for proper

calibration and operation and found to meet specifications.

Station #5 - Reset Spin 630 RPM to Non-Arm - This station required the

installation of a shielded cable and a .047 MFD capacitor in the photocell circuit
in order to attenuate suppurious pulses which occasionally caused the arm to stop
in the wrong position. 1

Station #9 - 1,000 RPM Spin Test - This station was checked for proper

calibration and operation, and found to meet specifications. ;

All other switches have been checked and/or adjusted for proper operation.

It was necessary to check and rework the pallets for this machine as it

was found that 507 of the pallets had to be repaired to use bodies that ran on the

Westclox Military Products @ Division of General Time Corpoation @ a Talley Industries Company
LaSalle, lilinois 61301 @ Telex 404-488 ® Tclephone (815) 224-6000
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low side of the tolerance and and were tight on the pallet. Some bodies fit so
tight they could not be removed automatically from the pallet.
This station has been debugged about 507 and may require an additional
two weeks for debugging.
Although work was performed on each station of Machine #12, the whole line
was not operated a2s a unit and it is our opinion that approximately six months
would be required to synchronize all stations on the line to run as a single unit.

Machine #13 - Setback Mechanism Assembly

Station #1 - Feeder Bowl for Setback Screw - feeds parts on inline vibra-

tory track - The feedexr bowl and track for feeding the setback housing weve reworked
to use the new setback housing configuration (without a thread). It took consider-
able debugging of adjustments and changes to the track to get the housing to feed
properly, in particular, at the end of the feed track.

Station #4 - Feeder Bowl for Setback Pin - feeds parts on inline vibra-

tory track. Pin is escaped into position on holding fixture - The feeder bowl for

feeding the pins had to be reworked to prevent jsuwming of pins by piggybacking.

Station #5 - Feeder Bowl for Setback Cover - feeds part on inline vibra-

tory track over pin - The shuttle mouth for feeding the cover onto the pin required

reworking to prevent the pin and cover from toppling. Previously, this sub-assembly
would topple and jam the feeding track. An arm or step was added to balance the
cover on the pin as it was advanced in the track.

All electronics work well on this machine.

This machine has been debugged and is ready for a test run. We ran approxi-
mately 14,000 assemblies on this machine during the course of debugging.

Machine #14 - Setback Assembly Test

Station #1 - Feeder Bowl and Placement Mechanism - place setback mechanism

assembly on nest - The feeder bowl and track for feeding the setback assembly have been

Westclox Military Products ® Division of General Time Corporation e a Talley Industries Company
1.aSalle, Hlinois 61301 @ Telex 404-488 @ 1elephone (815) 224-5000
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reworked to use setback assemblies without the threaded housing. Several minor
adjustments had to be made to the feeder bowl.

Station #4 - Check Mechanism - checks for proper dimension (.196") - An

aluminum collar on the proximity sensor had to be changed to a stainless steel
collar. The aluminum material was affecting the sensitivity of the magnetic field

of the proximity switch, causing a problem in keeping this station in proper cali-
bration. Further stability was achieved by lowering the sensor head of the proximity
switch, so as to narrow the gap between the sensor and pin tip under test condition.
Master was fabricated and calibrated at .196" by the Gage Department. Proximity
switch has been calibrated so Master at ,196" is a No-Go condition. Dimensions
greater than .196" are acceptable Go conditions.

Station #7 - Check Station - mechanism with 7.6 grams weight checks

setback pin for proper deflection - This test was found to be working fine and

within calibration. Master fabricated and calibrated for a 7.6 gram No-Go condi-
tion. Weights less than 7.6 grams are acceptable Go conditions.
This machine has been debugged and is ready for a test run.

Machine #15 - 3000 RPM Test

On Machine #15, all the pallets were modified to suit the new hole in
the D.A.M. Body.
The press staking the setback mechanism in the body was modified. The
press was not strong enough and distorted with the pressure required to perform
the staking operation.
The feeder bowl and track on Station #3 for feeding the setback assembly
into the body was reworked so as to use the new configuration setback assemblies with
non-threaded housings. We found that the feeder bowl and track perform satisfactorily

but the setback assemblies do not feed into the bodies properly.

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
LaSalle, Ilinois 61301 @ Telex 404-488 @ Telephone (815) 224-5000
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Presently, the fuze body is located on the pallet nest through the
movement front plate. Two pins on the nest locate the front plate. Three
screws locate the front plate on the spacer. 7Two screws locate the spacer on
the body., Because of a tolerance buildup on these locating points, we get a
wide variation in the positioning of the setback assembly hole in relationship
with the feeding of the setback assembly.

Alsn, presently the nests are free to float on the rotating table.
They are locked in position at Station #3 by a pin from beneath the table. It
appears that a new method of positioning and locking the nests must be tooled.
This positioning must come from above the table and off Station #3.

Station #7 - 3000 RPM Test ~ This station has been checked for proper

calibration and operation, and found to meet specifications.

On Rotary Index Machime for setback mechanism, (1) setback mechanism
insert equipment was modified, (2) new punch for staking the setback mechanism
was built, and (3) the air cylinder was modified,

All other stations apﬁear to be functioning properly except for Station

#1 which will require considerable rework.

IV  Summary

Work on this contract was stopped when funding limitations were reached and
Westclox agreed to prepare and furnish the final report to document the work done
so as to identify work actually accomplished. This, along with TDP, previously
furnished, should establish a complete baséline for the lines. This report was

prepared to accomplish this objective, Drawings of the machines were furnished

Westclox Military Products @ Division of General Time Corporation @ a Talley Industries Company
L.aSalle, Hlinois 61301 @ Telex 404.488 & Trlephone (815) 224-5000
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under the original contracts. All test stations on the line have been checked,
adjusted and calibrated, and are in proper working order. Considerable work
of a non-test function nature remains to be done as indicated in this report.
Industrial Engineering, Quality Control Engineering, Test Equipment Group, Gage

Department and Tool Room participated in all aspects of this project.

v Conclusion

Work was accomplished per the contract according to funding limitations.
This is evidenced by test results obtained on Machines #2, #4, #6 and #9,
Machines (automated line) will not produce 5,000 units per day on a 1-8-5 basis

but work could be done at a later date for this.

VI Recommendation

Debugging of the automated assembly line should be continued. Any recipient
of the line would have to be careful to assemble it properly and should realize
additional debugging will have to be done, Electronics do not store for extended
periods without problems in function. Disassembly of the line should be done with
care to prevent damage, loss of components of line, and to facilitate transporting

to destination and reassembly of the line,

Westclox Military Products @ Division of General Time Corporation @ 2 Talley Industries Company
1.aSalle, Ninois 61301 @ Telex 404.488 @ Telephone (815) 224-5000
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DEFENSE SUPPLY AGENCY

DEFENSE CONTRACT ADMINISTRATION SERYICES REG!ION. CHICAGO

OHARZ INTERNATIONAL AIRPORT, P. O. BOX 65275
CHICAGO, ILUNOIS 60555

-

DATE: 2 May 80

RECEI‘VE 1}

Westclox Military Produces -
- Talley Incdustxries

La Salle, Illinofs 61301 - Ay 2 - 1980
. _ YESTCLOX
. : Centlecau: . _ : LGSaHe, l]l 61301
\ Covercoent Representatives of DCASR, Chicago reviewzd the wri tten : .
procédures preparad by your fira in accoxdance with the require— .
rents of coatyackz mumber DAAXL0-79-C-0239 On the basis of
this revies, there is no objection at th:.s tme to the use of
r these procecduxes. , : : .

This lettexr does not relieve you in any way from cr\ntmul.no- t:o

coaply with the xegquirsments of i

. MIL~X-452G845— -, end the contract. Future

' évaluatiox-of actual operations may necessitate 2 changz 1o Lhese
- written pT ocedures. I!: is reguasted that you notify thz Following

T

office whacaver these procadures axe revised or changed.
‘ ) - .
Ses Below

" his notice do2s rot signify 2 preference for or 2n endorsement
of your preduct by tha Depaximent of Defense and sh2ll not. bLie so
used in zdvertiss-enlts or othax publicity.

Sincerely,

=3 A
B. I’ E2rmon, SQAR
c/o Westclox Military Products
1a Salle, Illinois 61301
cc: ’
Adainistrative Contracting Officer
Industrial Specialist -

1 FORMAT

ZRI-FL 1567 . -
Auz 71




- | . ' ATTAGHMENT B ~ Page 15
LOGISTICS o )
DEFENSE SHPBYY AGENCY: g
CONTRACT ADMINISTRATION SERVICES REGION, CHICAGO

THARI INTEZRNATIONAL AIRPORT, P. 0. BOX 85379
CHIZAGO, ILLINDSIS 60538

Y

0w RIMY

morzer» DCRI~GEQSASS . Ear—oa, §2AR . . 19 FEB 80

M¥r. M. P. Joz=es

Coxzract Ad=inistratioz M2n23er
¢l Westelox Military 2roducts
1a Sa2iie, YL 51301

Subjsct: 2cceptance Inspection Fquipment Desigas, Item AOOL of
DD Torm 1423, Coxtract DAAXI0-79-C-0239

Refere=mca: Westclox latter SIR 80-137 Dated 2-11-30 L

2ct oA
77-C-D173, has baan =22 by this office. As vo new gage desigas are to
fice cozcurs with tha approved gage list as submitted.

B2 e |

B. P. Harmon, SQAR
ECASMA-Chicago -

c/o Westclox Military Products .
Ja Salle, 1V, 61301 I ,
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" - ATIAGRMENT B C Page 15A
WESTCLOX®
MILITARY PRODUCTS | ECHB ) ﬁﬁg ﬁi

IN REPLY REFER TO0: SER 80~-137

: : EAVWalsh:ew T -
i : 2~-11-80 . : o

¥r. B, P. Hamon, SQAR . - ) ) .
DCASMA-Chicago o AR oo
¢/o Westclox Military Products - e

La Salle, Illinois 61301

Subject: Acceptance Inspcc:ion Bquipmnt Designs » ltem AOOL of DD Form 1423

Reference: Contract DMK10-79-C-0239, Automated D.A.M. Asseumbly, 10520702 Rev. L,
' of MISQ M564 Fuzc (P D, MIL-I"-16847B )] wlAmnd #4)

’

Centlesen:

To comply with the requirements of Paragraph F.2.1.B of Contract -0239, as
wodified during the Post Award Conference held st Westclox on 11-7-79 xo the effect
that, “Acceptance Inspection Equipment Designs alveady approved need mwt be submitted -
submit a 1list of approved designs to the Resident Covernment SQAR"™, emclosed is Westclox
A Submission No. 1, dated 2-6-80, 3 Sheets, Acceptance Imspection Equipment List for
Critical and Major Categories, applicable to the referenced D.A.M. Assembly.

All gages to be used for this project have had their design approwed for use
on Contract DAAAQ9-77-C-0175, M564 Fuze, via Govermment Forms DRDAR-QA Form 337
(Evaluation of Acceptance Inspection Equipment Designs). The last of the designs
were approved on March 24, 1978. No new designed gages will be used on the refer-
enced contract, :

It is requested you furnish your concurrence to the use of the gages as listed
on Subrission No. 1 by 2-18-80.

If additional information is required, please contact Mrs. E. Walsh or the undex~
signed.
- oL ' ’ Yours very gruly, ' : .
- 7
M. P. JoneSs”
Contract Administration Manager
Encl: Submission No. 1, 3 Sheets (1 Copy) ' i
CC w/encl: ARRADCOM-Dover, N.J. 07801, Attn: DRDAR-QAR
CC w/o encl: Mr. W. Ashby, PCO, DRSAR-PC.A-F, ARRCOM=Rock Ysland, Ill. 61299
Mr. F. Nissen, DRDAR~-LCN-T, ARRADCOM-Dover, N.J. 07801
Mr. E. Roback, ACO, DCRI-GCCA/AJ, DCASMA-Chicago, Il1l. 60666
Mr. F. Ruhmann, DRCPM-PBM-M, ARRADCOM-Dover, N.J. 07801
Mr. L. Springer, DRDAR-QAR-E, ARRANCOM~Dover, N..J. 07801
Mr. C. Wolinski, DRSAR-QAM-S, ARRCUM-Rock lsland, Ill. 61299
Mr. F. Baldinger, DRDAR-PRW-A, ARRADCOM-Dover, N.J. 07801
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for Critical % Majer Caf

Whiél & Pinion Escapement Ass!
DA%, A337 Y,) (Mod 75157}
D11743967 Reva A 82913
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D10523167 Rev, C | 82936 : »
Nons _ helte5 K & E Anvil
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Pallet Ass'y,
(D.ALM, ASS'V.) (Modo 75T-57)
11703982 Rev, € | B293L
None N _L.h,5 XK & E Anvil
Static Load Rloek .
A, Assemply (Mod,_ 75175}
510520702 a'e"v'.' L | _830L9 : :
Nons . b5 1130805.
Static lLoad w/C.E, -
(Push on Set- ‘
Sack MNeCha
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ATTACHMENT C Page 16

logistics

DEFENSE/SUPAYLY AGENCY
DEFENSE CONTRACT ADMINISTRATION SERVICES REGION, CHICAGO
O'HARE INTERNATIONAL AIRPORT, P, O, BOX 66475
CHICAGO, ILLINOIS 60066

™ mav  DCRI-GOQSA/B.Harmon, SQAR _ 2 May 80 -
RECEIVE - L
[
Mr. M. P. Jones Hay « .
Contract Administration Manager RY 5 1980 ?
c/o Westclox Military Products ‘
La Salle, Illinois 61301 WESTCLOX »

Lontract Administration
LaSalle, L1, 61301
Subject: Acceptance Inspection Equipment Designs, Item AOOL
of DD Form 1423, Contract DAAK10-79-C~-0239

Reaferenca: Westclox letter SER 80-308 Dated 4-25-80

A review of subject contract and refevenced letter attachmeuat Submission
No. 2,subject designs, has been made by this offfce. As no new designs
are to be used, this office concurs with the approved test equipment list P

as submitted, ‘
-
> IS

B. P. Harmon, SQAR
DCASMA-~Chicago

c/o Westclox Military Products
1a Salle, Yllinois 61301 )




ATTACHMENT C ( Page 16A

WESTCLOX” [Tl 1-

MILITARY PRODUCTS ?aﬂeu
industnes

IN REPLY REFER TO: SER 80-~3083

EAWalsh:sg
6/25/80

Mr. B.P. Harmon, SQAR N
DCASMA-Chicazo

c/o Westclox Military Products

LaSalle, Illinois 61301

Subject: Acceptance Inspection Equipment Designs, Item AOQl of DD Form 1423

Reference: Con:ractVDAAK10-79-C-0232.Automated D.A.M. Assembly, F10520702 Rev. L,

of MISQ M564 Fuze (P.D, MIL-F-14847B (MU) w/Amend. {4)

Gentlemen:

To comply with the requirements of Paragraph F.2,1,B8 of Contract -0239, as nmodified
durinz the Post Award Conference held at Westclox on 11/7/79 to the cffect that,
“Acceptance Inspection Equipment Designs already approved need not %e submitted ~
submit a list of approved designs to the Resident Government SQAR", enclosed is
Westclox Submission No. 2, dated 4/25/80, 1 Sheet, Acceptance Inspection E;uiprment
List for Critical and Major Categories, applicable to the referenced D.A.M. Assembly.

All inspection equipment and gages to be used for this project have had their design
approved by cognizant Governmént personned for 564 Fuze, as shown under C.E. Data or
Cozments colunn on enclosed Submission No. 2.

.

If you desire to view the designs, please contact Mr. G. Masinil of the Westclox Test
Equipment Department.

It is requested you furnish your concurrence to the use of this inspection equipment
as listed on Submission No. 2 by 5/2/80.

1£f additional information is required, please contact Mrs. E. Walsh or the undersignad.

/N
M.P. Jon
Contract Administration Manager

///f/

Enc.: Submission No. 2, 1 Shect (1 copy)

cc w/enc.: ARRADCQM-Dover, L.J. 07801, Attn: DRDAR-QAR
ec w/o enc.: Mr. W, Ashdby, PCO, DRSAR-PCA-F, ARRCOM-RI
Mr. T. McKimm, DRDAR-LCH-T, ARKADCOM-Dover
Mr. E. Robagk, ACO, DCRI-GCCA/AJ, DCASMA-Chicago
Mr. F. Rubmann, DRCPM-PPM-M, ARRADCOM-Dover
Mr. L. Springer, DRDAR-0OAR-E, ARRADCOM-Dover

Mc. C. Wolinski, DRSAR-GAM-S, ARRCOM-R1
Mr. F. Baldinge:r , DRDAR-FRW-A, AKRADCCH-Dover

Wnetrine Nilitarw Pracdicie @ Nivicion of General Tima Cacgrration @ 3 Tallsy inductries Comnany : ..

s

-e.3
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ACCFPTAMNCE
Inspeetion Bandpment T4 o Critlenl & Vajer Ca

5 _FOR:-
t 5alle, Ill. 01301 AUTOMATED DA M. ASS'Y F10520702 REV. L OF THE MTSK
M364 FUZE (P D, MIL- F 148478 Q{IL) ~71\MEND #4)
CONTRACT NO. DAAK10- 79 C- 0239 WESTCLOX HODEL NO
vo— T e meee— e . PARAQ RP-FO/ . ° 1
e I\" FART Na® & GOVIT, WTX, HETHOD OF GOV, I.D, ATX.T.E, DESTGY
el NN, ) RO W/REY, PART_hQ..__ ! _IUSPECTION | _ NUMITR N2 OR/C,Fa_
3 3.10_‘_ ,_Qe_l,_,a,y_A_mi.ng_mgchanism : :
4.10 | asembly
" 3.3.10.1 | Spin_arming less setback Mod, 75175 4.4.10.1__|  3690-03756 110-50
) . asqembly-_(_nondestruct tve)
- F10520702 Rev. L 83049
-.3.3.10.2 | Spin, 3000+50 r.p.m. with Mod, 75175 4,4,10.2 3690-03759 110-60
e setback_assembly 83049 )
_ (nondestructive)
..3.3.10.3_ |'spin nonarming with Mod, 75175 4,46,10,3 3690-03736 110-50
— — __1setback assembly 83049
(nondestructive) .
F10520702 FRev. L
PR 255 Delay Arming Mechanism _3690-02938 __
. Ass'y (Automated Line) 83049
— . F10520702 Rev. L -
_ijor 101 . Set Master —_— 1-3856
_ Gage #426515
; Calibration and Surveillonce
e~ |Procedures for Set Msster
Gage #425515
- - ; -
 — - —RECEIVEB
- —ie - ARR 2 5-1980-——
. 2 4 cm wansie | o e e e o o - e e o o -—-——-——-W—ESTJ"'-O-X
e drptaletrtion =1
e am— B I et —— e e mean < e | i e | 01801 —-- e
I\'. T o | D
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e [)nlu . 4-25-80

- —

E. DESIGN/FILS

£ _THE MTSQ _ .
4 —
£ oL T

Juluni'l'lnl N, 27
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C.E. DATA 02 COMIENTS

e e S8 e e e mmtea L s ea. s e et e - eeme n e s - smes
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RGP o

ik ame % cmle s .

- = s G e S $ 0 Ge P WSt e o P wmidoosd g

——— Cwen temt Laput e mmraree we s ®es E e e .- o e

10-50

. - EOT I T TP i

This_Inspection_ ﬁq_ufpme__n_t___

approved_by Frankford Arsenii':_"_ oo

letter DRDAR-QAA-Q_(Z)
dated 2 June 1977 _

mter e Wi mem $5c e s os aetas . o

et o S+ —— - e - mm s Etn.

10-60

. P = Cr— —— - e S bt & e $ e —n  pmmmte ® o

Same as above

e e e e+ s e e - a

3856 Same as sbove .. e

P X R R R Y

Approved by SARPA_Form 1410 .. .. oot L. .
dated 16 Aug, 1977 from ARRADCOM,,

e een L =

DRDAR-QAR-I Dover, N.J.
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