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PrOduction gineerin Meawnre,

Su'Iiniature Packaging Connectors

rinal Repot- t

Report.ng: Jaune, 1961 to December 1962

1. TO perform kedesign' development and Engineering

on a series of 7, 9, 1i, 15, 19 and 23 contact

connectorso according to Signal Corps technical

requiremt ents of SCS-93.

2. To establish a limited production of connectors

(Pilot Run).

3. Provide manufacturing pjanning necessary to expand

facilities and person.ne! to produce 5,000 completed

units, mle and/or female connectors per 40 hour,

S day weelak.

Contract No. DA-36-039-SC-05961

order No. 6016-PP-61-81-81

Speif-ication No. SCS-93 Dated: 30 September 1960
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The develcopztent work mn this proram is based upon the'

Connectort whioh have been produced previotusly Under an

lkS Contract. Ce&-tain inodificatiofts and additions0 as

Well a's vlateria. chnangs. cover de.a.sgn and harawarp.

carrections have been tnc1uded 4.t this contract.

A ne-w redesigned line of the subtriniature packaging

connectors conforin to the technical requiremuents of

SCL-93L dated 30O September 1960.
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1. PURPOSE

Perfoxin necesSary redesign and Engineering work leading

to the doveaopment, production and evaluation of the sub-

miniature packaging connectors in accordance with SCS-93

.of 30 September 1960 and SCIPPR No. 15, dated 1 October

1958.

1. Description of the technical and operational probiems.

A. Backgr uond

B. Desigm considerations

(a) Contacts

(b) Insulators

(c) Covers

(d) Others

C. Special Tooling

D. Material

E. Plating

F. Pfe-preduction parts inspectLon

G. Testing

II. Pilot Run

A. Pilot line production

D. Inapection

C. Marking and Shipping

D. oblems enountered in Pilot Run
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IMI Ouality control manual

IV. Production planninq nteccsagarr to prcducetS 50-00

Complete Units per 40 hours, S day week.
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2,

(Description of the technical and operational problems)

Theb eXisting pack-agint conn.aotorS have been produced u-nder

a Preceeding Industrial Prepardntea Study contract in

accordance with Signal Corp!3 technical requiremuents SdfL61296

These connectors were designed for us~e on single sided

prifted circUit boards of miniaturized equipment tub-

assezalies with low power requirements.

Tbe addition of the wire hole tabs for female contacts

and the developneit of the corersa for all six sites of

receptacles, specified by subject contracte allows the

use of connwvtara for printed wiiringt board to - cable

interconnection of miniaturized suboassemblies.

[Both types of connectors are designed to be c-apable of

X5, 000 hour-s of contjnuqous operation and 1,000O mating

cycles without failtre.

in view of the fact that the intention of our worXi was

to Use tbe existing tools wherever possible, an import-

ant consideration was given to the El1co Xanufacturing
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bravwings from the Previous design concept and correlation

of these with corresponding covernment prints, showing

the new desiqt requireftenta. :Et was necessary to do-

tarmine Which parts w-ere Useful for subject contract and

wbich parts should be rodified or replaced according to

the certain chang,8 asumed by contract.

For identification of- the PACO part numbetra With the

correspoanding GOVernMent dravyinqs# an identification draw-

ingr list wag furnished. The list, enclosed at the end of

thbie report#' indicates which parts and what quantities

are required to assemble a packagiag, connector, in all

applicable sizes.

2.2 De qnirain

A meetin was cet up At Elco Corp. on September 7, 1961.

with ttnacofGoverrnment, representatives (See 5.1)

to review the required modification and addition in de-

sign for new line of subminiature packaging connectors.

The problems were analyzed and defined as follows:

2. 2.1 -Contacts:

DNe to the construction of thbe existing progressive die

for the manufacturing of the female contacts, the length
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Of the redesigned wire tab woas 6hortened to 3i,350", in-

stead Of 0,.370'; location and siza of the wire hole,

specified by Government drawing, remained unchanged.

male contacts, designed origjinally in two sizes, remained

the samec with t*hea eXceptlon of the brat, Which f its into

the female socket nose. 'This arm was shortened by 0.031

in., decreasing the viration ofC Contact to a Minimum

and providing a oedamage resistant male connector.

in order to provide for adequate bearing area to support

the choice of the quidance hardware,, it was necessary to

revise the mountIng boles In sueh a maniner that the exist-

ing relatively small shoulder dimensions on the fem~ale

ends could be increased. Application of the smaller di-

amoter would best solve the problem, but, the size and

form of these holes were determined by the dimensions of

(a) RP connector pin, (b) WF connector receptacle,

(c) plain guide pin, and (d) plain aulide receptacle.

Therefore, the study, on RFP Microdot plug receptacle

CU-32-42 and 1W bulkhead receptacle CU-3lq-69 was undertaken.,
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it was f-ourid that both parts are threaded with 012-32

(0. 216 " dia) and requdired mouniting holes to be. not over

0.2200 in diamester. Making the change in diaireters fJrom

0423411 to 0.2.206 we increased the actual Supporting area

from 0.0061 to 0.0111 SqU. in.

Revision of mounting holes to the amalier diameter on

the miale inaulator incereased the Strength of this part

on t'he ends. This further provided a more easily molded

part.

Aecognizing the fact that t'he Government drawings show

the Overall length Of insul~ators large b 0.0300 in re-

lation to the existing toolirka. it w'as necessary to clari-

fy this prolem by Signal. Corps A ency. Vie have mutually

agreed to change the drweiinqs to the shorter dimensions.

2. 2.3ovr

Various proposals and models were furnished to answer

the requireirents, of cover design for tVe sub-wniature

The concept, given from the previous IRS contract, re

coamended a one urnit hood, with openl seams on the sides
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and clinching huts for mounting purpose. This part was

designed to be Stamped avid formed in a progressive die,

using alumi~num strip material. The approach was found

to be correct, although not easily designed. Due to the

off-center position of the end holes, we were unable to

locate a co~mrcial1 clinching hut to wotk withit limited

space. Also forming of the cover with the open seams

provided Unsatisfactory results6

Pirst our proposal included the replademeont of the open

seams by flange and offset arrangement. Vie dimpled the

mounting holes and threaded to the applicable size. if

the application Of flange and ofstarneet un

to be accepted, the threaded dimple holes did not look

safe enough In aluminum, and this mounting version was

abandoned.

Another model with end holes tapped in extruded parts

and spot welded to the sides of the hood, showied satis-

factory results. Since the m anuf actutring of this Concept

was not economical, the proposal was not approved for

further investigation.

Finally, two versions of our proposale were selected and
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sufficiently analyzed. The first used standard anglenuts

riveted to the cover, and the second, simpler in con-

struction, proposed special nut, dimpled to the sides of

the hood. The last version was accepted and the prints

were released to tooling design construction.

The CoVer design provides a stationary clamp, rivted

to the top of the hood, and a moving clamp, mounted to

the stationary clam-p by screw #4-40.

2-2.4 Other arts

2.24A145 dware

Dua to the modification of the end holes0 as indicated

under 2.2.2, it was feasible to increase the bearing sur-

face of female cmide pins. The pin is shouldered now by

0.016" each side instead of 0.009" previously, and this
provides for better mounting conditions and greater strength.

The same modification was performed on male guide pin,

however it was not essential for this part because of

it's hexagonal supporting area.
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Mauactmr.od -Part
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Female insulatots are produced in cotapression type rdoldS.

Each mold provides four cavities of tw~o different sizes.

Total time per cycle 3 Minutes.

The molds for male insulators are of tb& transfer type,

having only two cavities of the same size. Tho contacts

are molded in place which extends the manufactu ring ti-me6

for thin part.

F6male contacta are produced oft a progressive diee beingq

stamped Zromu strip coil material. The dit is capable- of

fabricating tba contacts with taild from pteviouA tab

design and the contacts with the new Wire hole tabs.

The Male contact is a screw machine Part, bent to the

proper right-angle share by a secon~dary operation. Fab-

rication of these parts on the Swiss Type Screw Machine,

holds the tolerance to ;tO.000S In diameter.

The allignmnt bar&t'are anid theo mounting lug are alao

screwk mchine parts, with generally lower tolerance re-

quireferkts.
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CM MSnT PART

progressive Die 6004.4915 good
(6 Sizes in Otis Unit)

60044492S good

60044435 good

6004.494S Hood

6004.4559 good

6004.4065 Hood

Progressive Die 600.4,4615 Stationar lm

Progressive Die 6004.4515 Moving Clamp

Screw Hach. Tooling 64.15 Mounting Nut

The progressive die for covers is designed4 in ouch a manner

that all Six applicable sizes of -be hood may be produced

after skimple Set up operations, for each size o- the

cover. This is 4 one unit die consisting of the qpper

rotary part foritnr~ the hood and lower stampir g portion

adjustable oa sides according to the ese of the hood.

The tool is operated by 60 top capacity press. The

material being ptamped an -omed.is e anal into

the die.-

The clam~ps are produced on progressive dies, iflat#.1ie
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into preses of 20 tont capacity each. Strip material in

advanced by hand geed.

AIRsGObIN-2-MIlinga- W

&OQi1-SAICMIg i-Of NuMbear P-eS ri -tion

Stakihng Tool -601440110 Female connector

6014.0120 FeaeConnector

6014.0130 Female Connector

6014.0140 ramale Connector

60-14.01$0 Female Connector

6014.0160 Female C-onnector

Dimple too!' 6004.9010 Cover AWsy

6004.0020 Cover Aasly

6004.9030 Cover A%$'y

6004.9040 cover Aggly

6004.9050 Cover Assly

6004.9060 Cover Asslv

ivttng To6l 6004.90 Cover Aosly

Clincbhing TO~l 6004.90 Cover AsLs y

staking too! waa bu-ilt to, dimple the f-emale contacts into

tbe inoulator body. The- tool is designed to work- wit-

in all six connector sizes, being operated4 by anu Air

Arbor Press. Starting withb thte pressure of 100 lbs. for
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7 ontact connector, the pretsure has; to- be increased by

13 lbs. for each next receptable else.

The dimple tool is a emall die, adjustable for all six

sisesof cvers whih assembles thed Mountiftg nuts into

the hood. This die, installed in a manually operated

Arbor Press, dim~ples two covers In one press strocc.

V1WO additional tools, very simple in construction, are

used '-- one " for eive-ting the stationary clamp to the

hood, and the other to clinch the standard clinching nuts

to the stationary clamp

2.4--jsateri-al

Bill og !4ateriala werepprd in accordance witb Devart-

mont of Defense Form~s DD-346 and DD.--341. it is a quali--

tative and -descriptive listing of all materials required

to produce one thou~sand completed procuremen t items.

1Tbe sub ?contracted parts and purchased parts are listed

separately or% forms DDw-347-

The info mation given below, shows the typ o aterl V

used on the contract items.
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Two i1aterials were selected for this connector series -

phosphor bronze, grade "A" with tensile strength of 86000

to 91000 PSI for the female contacts and hard drawn brass

rod A4S4To. -134 alloy 6 06040 (*060005) in diameter,

for the male contacts.

The female and male insulator bodies are molded of Diallyl

Phthalate per MIL-M-14, type SDG-F.

Male guide pins have to be made of 3/4 hard brass 70-30

A.S.T.H. 0-134, alloy 6. According to the T.A.R. EC*3

of 2 movember 1962, 1/2 hard brass was used to expedite

delivery on the pilot run.

Phosphor bronge is to be used for lock washers, All

other hardware parts shall be made of coar¢ial free

machinin brass.

2.4.4 Cover

The aluminum 5052-32 in thickness of 0.032" for hood,

and 0.050" for clamps was closen for aterials moat suit-
. -o
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able for cover development. This alloy with tensile

strength of 33000 lbs./ sq. in. and yield strength of

28000 lbs./Oq. in. found to be b-etter in comparison to

alloys 5052-0, 1100 - hard and 3003 - 3/4 hard.

pair Mounting nuts and rivete we mselected aluminum alloy

2017-T46

Due to the required strength at the table clamping, the

clinching nauts ate manufactured ot ateel type "S* (pre-

cision). The fillister head machine screws are made of

brass.

2.S, laing

Silvrer plating, applied to the :Eama20 and male contacts

under proceeding IPS contract, has been replaced by gold

plating (23 + car) according to MLh-G-w45204, type 1%,

close 2.

Connectors hg hrdware are cadmium, chroinated in accordlance

with Spec-QQ---416a; exception is made only for male

guide ping, which are finished with 0.00020 thick nickel

in order to in~imize the binding and gaultng during mat-

Ing.
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in regard to the cover finish, the wbol-e asserrbly, except

the clinching nuts and machine screws, are clear anodized

in accordance with Spec.. MlLm-A-9625A. The clinching nuts

and fillister head machiine sotews are Cadmium chromated.

2-6- -- Pe dtonar --n ction

The quality control system established at the 91co Corp..

Maintains an etrzective ata deontomkical quality control on

the product. it is a system wihich insiures that adequate

control of quality is waintaifttd throughout the entire

pr-ocess Of MAntufactUting. All SUP.Dliesd and Materials

manufactured within the -lco corporation, or produced

from any other source,- receives sufficient inspection to

insure conformance with contractual requirements.

According to the inspection reports, some discrepancies

were found In dove lopztent- of the male Insulators. The

right angle contact* 0.040 of inch in diameter, molded

In place, were exposed from~ the base unevenly and In some

cases were found to be out of thbe required position. Also,

-the flash on the boss side was evident. Recognizing the

fact that the contacts are Oeformed inside of the in-

sulator body, consideration was given to the transfer

pressure, which might be too great. We felt thbat'the
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size and the shape of the openings through whi ch the

material entera the cavity of the mold are quite impor-

tanf-t to proper operation of the tool. Te gates were in-

creased and the new fabricated parts found to be accept-

able by following report. The flash on the contacti-pins

was corrected with the help of the dipecially made def l-ashm-

ing tools.

lo. ordler to obtain preproduction approval on each of the

contract iteans prior to Pilot rtnr Production, the samples

were assembled and released to the Test Lab. for evalua-

ti7on.stng

The preproduction samples were submitted to the tests

specified in paragraphs ;1.1.3 through 3.1.5.4, and 4.1

-;hroug b 4.5.4 of teechnical requiremvents SCLQ 08A ae

26, July 1960. All this work was performed at Elcm Lab-

oratory in accordance with MI-STD-202 B (test methods

for electronic and electric cqknonent parts) under the

surveillance of Wais. G-aber, U.S. Army Alectronics P.terial

support Agiency Field Engineer.
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A general picttre on types of tests per~or e, the

sequence of applied testing and results by means Of passed

samples indicates a test suimaty table. showh belows

Mo. of No, of
Test NO Title of Test Samples Tested Samples Passed

I Visual Inspection 16 16

2 Insertion and Wit hbdrawl 16 16

3 Contact Resistance 16 16

4 insulation Resistance 16 16

5 Dielectric withstanding 16 16
Voltage (Sea Level)

I Dielectric withstanding 2 2

Voltage (Nigh Altitude)
2 Contact Life 3 3

2a insertion and Withdrawal 3 3

2b Contact Resistance 3 3

3 Vibration 3 3

4 q Insertion and Withdrawal 3 3

5 Contact Resistance 3 3

6 Salt Spray 2 2

Tept Grog. J11

1 Moisture Resistance 4 4

(Insulation Resistance)
2 Thermal Shock 4

3 Contact Resistance 4 4
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The sba-miniatureo packaging connectors successfully

Passed the teste to which theyr ware Submaitted. A

qualification report #00947 wasi prepared and releiased

with all data Sheets to U. S. Arlsky Signal corp.8 Agencay

for approval.

In conclusion Of this Qualificatioft T66ting Program,

the report states, that "all the connectors tested

Satisfactorily met the requ~iremetse as specified in

SCL-601SA4 There were a gew mintor exceptions such as

the Corrosion of the stegel maounting washets, icoftness

Of the tounting ping and one broken. contact due to

vibration, Investigation of a more suitable material

tor both the washers and pins is in progress. lone

broken contact constitqted onl1 a small percentage of

the contacts vibrated and this. could have been duke to

undue strain on the contact wb~ch occured durin-g wir-

ing for continuity" (pagoe 23).

Tbe additional tests were performed for the covers.

One test included colt spray resistance and the other

dielectric withstandin voltage. Th ewsnociee

of any~ corrosion action on covers upon 0ooeino

th. salt spray test and there was no indication of a
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voltage breakdowni as a result of the .1,000 volts RMao

induced-between the cover and the contacts.

Z 8- b t -RUB

Pre-prodmction satfpie8 and tesat data bave been found to

be accapttble to USASnMsh except for two conditions noted

as ioi30wst

(a) The split Steel lock Waghers should be

replaosed by the za "e type Of phosphor bronze.

(b) The mialt connector guide ptns should be

fabricated of non-moagnetic, corrosion resistant

metal which is hard enough to Lz-limirate bending

an invertion and withdrawal of the connector

sections.

Permission was granted to initiate the Pilot Run on the

connectors provided that the two above chages will'-be

incloded in the product.

A Pilot Runr is the production of approved component parts,

in suffticient to'al quantity and at a production. rate ad-m

equate to prove the toolIs and the manufacturing processes.

It should Provide data from which a sufficient and relsc

level migbt be det ermined.
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1he following parts and quantities have been included in

cur production run, according to the contractual specFi-

fication:

Item Qu~ntiyDe~jto r. O

-21500 Pluqa with 7 contacts 6015.0110

1-..2"2 500 Plugs with, 9 contacts 6015401M0

1"2e.3 500 Plugs with 11 contacts 6015.0130

1-2r-4 -500 Plugs with 15 contac~ts 6015.0140,

i1-1-5 500 Plugs Witb 19 contacts 6015.01SO0

So-650 Plugs with 23 contacts 6019.0160

1-62"7 50-0 Receptacles with 7 conts. 6014.0110

1-2-8 500 Receptacles With 9 cte. 6014.0120

1-2-9 -500 Receptacles with 11 ctp3. 6014.0130

1-2-10 500 Receptacles with 15 cts. 6014.0140.

1-2-11 500 Recelptacles with 19 ctsi. 6014.0150,

1-2-12 500 Receptacles with 23 cts.. 6014.0160

1-2-13 225 Covers for 7 contacts 6004.9010,

1-2-14 225 Covers for 9 contacts 6004. 9020

1--15 225 Covers for 11 contacts 6004. 9030

1-216 225 Cover* for 15 oontacts 6004.9040

1"Zo-17 225 Covers for 19 contacts 60041.9050

1-2"13 225 Coverp for 23 contacto 6004.-9060
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in order to begin with the Pilot Run, the moaterial on

split washeris was changed imm~ediately to phosphbor bronze

anrd the soft brafts guide pins were replaced by the pins

mnade of thea half hard matarlal wh~ch were cold worked to

3/4 hard tasiper after machining.,

kIo evidence of any corrosion action was found on phosphor

bronze washers as a result 'Of a Salt Spray reteSt.

PiL!- - U -Line

A P±3iot Proftotion Line is a Minimum combination of all

tools, dies, fii Mar13 prototype production and toot

equipment reqkaired to produce a comuponent part at the

rate specifiedi in the contract,

Three types of Component parts were under consideration

ln ouir work: plugs, receptacles and covers. The assembly

operations within eah group are similar in spite of the

diffe~rencles in overall dimensions and number of contacts

standard to each size.

in setting up the actual Assembly procedures, a study

was performed to determine thbe functions required for
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all groups, methods of assemdbly, sequence of operations

and the tine required to assemble a componet t-unit. The

results Of our work are listed, beloW, marking each opra-

tion withb a CAPItal letter:

A. insertion of thbe contacts into the receptacle

body " Manually.

Quantity Numiiber of Tot-a IRIate
of Assembled Contacts Per operation Recetpta&Its
Receptacles Receptacle Time in ars. * Per Mwut

600 7 5.2 115s

600 9 7.7 78

600 11 10A4 58

600 15 11.4 52

577- 19 17.8 32

586 23 22.1 26

49641 contacts have been inslerted at the time of 74.6 bra,

including total quantity of assembled receptacles. The

average timne for -the irigertion of one contact into the

cavIty was found to be S.43 seconds.

BL' Pullng and staking of thbe female contaots

Methodi Staking tool. lastaUle4d in a ioprte

press - 3407 receptacles - all sizes

used 16.*6 hrs. of assembly time at the

rate oft 205 units per hour.
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c. straigbtening, of wire hole tabs and clean$ng

the receptacles m- rMnually.

325IS2 Un its 23.8 Mrs. 136 Per Hri

D. Printing with af applicable description.

Method: Semii4-autofatic vibratory marking tool.

Rsc*Ptaoles - all ZiZOS&

3283 Units 23.8 Mrs. 138 per ft~

PlugS m-- all Oizes.

2174 Units 15.9 am 137 Per gr.i

Covers - all sizes.

1753 Units 9.0 WIS. 195 Per Hr.

S. Varniabing t4he Printing Areas r anually by use Of

a brush.

RaCePtacleg - all SizeS

4024 Units 27.9 Mrs. 144 Per Hr.

pl.ugs *. All sizea

2867 Units 20A3. MrS. 142 Per Hr.-

Covers - all sizes.

17138 Unltrs 7.3 Hrs. 245 Per Hr.

if. mounting Of the alignment hardware.

Method: Nanually operated acrew -driver and'

socket wrench.
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Receptacl 11 -alSize8.

3542 Units SS63 Mrs. 64 Per IWr.

Plugs all sizes.

3042 Unita 96.8 ara. 3 2 Per gr.

0. Riveting Of the stationary clamp Into the top

of9 the cover.
it,

Methods Riveting -too! installed an Avbor Press.

covert -- all sizes.

1809 Untits 24.i,3 Urs. 74 PeotlHr.

9. Staking the special huts into the sides of the

cover.

Method: Dimple too61 installed in an air operated

press.

Covers - all Sizes,

1514 Waits 19.8 Hra. 76 For Hr.

1. Clinching the nutts Into the stationary clamp.

Methods 13conoMY Tool operated by an Arbor Press,

Covers all. Sizes.

1719 Units 7.7 Urs. 223 Por- Or.

i. Cover's Finish a" clear aodi4ze.

K. Corn etion of the cover. assembly with the mooving

clamp by the uge of a fillister head mach. screw.

Cover* all sizes.

1618 Units 24.6 airs. 66 Per Rr.
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Functionds hown under A, D, G and P (only for plugs)

are Independent in asebly work and can be performed

at the same time. A!! other operations require the

sequeOnce of Operations.

An optional sequence of operationse is shown below in con-.

junc~tion with the time required for each function par one

component part wi~th an average number of contacts. All

gunctions3 correspond to the operations from proceeding

paragraph 2.8.1 and are marked with the same reference

letters.

2.2. 1 ___Ac2g

AS'Y T"u%
Function: Per Unit:

Inserlti the contacts into
the insulator body (A) 1.27 Minutes

Puull and stake thbe contacts
in place (B) 0.29 Minutes

Check the straightening
and cleansliness (C) 0.44 Minutes

Print the receptacle (P) 0.*43 Mirmtes

Varnish the Pr~mnn (S) 0.42 Xiautes

Mount the hardware (F) 04.94 Min.WUtes

TOTAL 3.79 Minutes
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2Ie average Mmber of Contacts iS 1+9+11+1 l.+23 =4,

and the insertion time per one conuct is 5.43 sec., as

shown undr 2.8.1 (A).

Approximate assembly tfte per receptacle with average

number of contacts is equal to "

3.79! Minutes

The following illustration gives a picture of the time

variatiOn for contact - insertion, depending on the

connectors size:

Ass 'y ifte Given in HInutes Per One
Recepacle

Number Of Conts- --7.. 9 - -11 15 19 - 23

Operation 2.8.1 (A) 0.52 0.77 1.00 1.15 1.87 2.30

2.8.2.2 -_Pluas - All- aizms.
Asast y Time

Function: Per Unit

Print the Plugs (D) .43 -Minutes
Varnish the Printing (- ) .42 Mnutes

mount the ardware 1.87 Mnutes

TOTAL 2.72 Minutes
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Approximate assembly time per plug is equal to

ABO'Y Time
Function Per t3&itz

Rlivet the stationary clamp to
the top ofr the bood (a) 0.81 Minutes

Stake the special nuts (9) 0.79 Minutes

gratis the clinching nuts (1) 0.27 Mifnutes

Print the obvers -(ED) 0.31 minutes

Varnish the printing (2) 0.24 Minutes

Mount thel ALOWting clamy (1-0 0.al-Ninumes

TOT"L (LES.S AODZING) 3i.33 Minutes

Approximate asy time per cover is equal

3,33 Minutes

2.8S.3 Plot Rn-Inle~ection

A meeting was held at ElcoP Corp. on 8epta-mer 190 1962.

in the Presence :&2 Government Representatives (see 5.2),

to establish an inspeCtion level on Pilot Run iteos.

It has been agreed to use the procedure as denoted below:

Group'As. nspecion pr MI-STD-105 table 3A, ee
2. in le sapling A... major and 4% mnr

1. Visual and M9chanical,

Group l , nopaction per Mbt,.sTD-105 tale 3D, level

L7 single samplIng A.0.4. 1% Major.
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1. ns~ulation rssac

2. Dielectric withatandinq voltage (sea level)

3. Contact resistimnce

4. Iecagaiiy(Mate connectorS)

drourt "Ce' - ieStAig not required - Groups A~jBoc per

SCL-6018 A4

M-8 eulo

1. Connectore wore found to conform visually and mecha nically

to the applicable specification.

2. The Connectors passed the insulation resititance and

dielectric withstand voltage test.

3. Contact resistance exceeded the applicable requirements.

it wag found for:.

7 'cont.* Connectors 3.77 Milliohms In average

9 Cont. Conslectore 3.51 ZMilliohms in average

11 Cont. Connectorm 3.45 millUobm in average

15- Cont. Carmectora 3.,41 ZMilliobms in average

19 Cont. CornectorsO 3.37 Milliolma in average

23 Cont. Connectors 3.70 milliohms in average

4. The connectors passed the interchangeability teot.
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2. La~k8g-.!LdSIPVIM

The federal stock namibers for sub-mainiature packaging

e.ojnnecter- WOre assiqfned by U. S.A.S. after -the it-Aft

deacription data was found to6 ba acceptable to this Agencry.

I-n the preparation of the item identitication Patterns a

"Federal Standard go. 5A' *W&s Used.

The ataigned stock nurahors for pack -aing connectors are

shown below with an addition of corresponding 510-o part

numbers and covcrernrt designfations

item Ped, Stoak N Io. Deintion Pat MO.a

1- l 5935-892-8912 SPC-200-HR-7 6015.0110

1-2-2 5935-892-8913 spC-200-m4-o 6015.0120

1-2-3 5935-832-8014 SPC-200-IR-1J 6015.01.30

1-2-4 5935-892-8915 SPC-200-twe-I5 6015.0140

1-25 5935"o892-8916 SPC-200-14R-19 6015.0150

1-2-6 5935-892-8917 OPC-200-MR-23 6015.0160

1-2-7 6935"802-6928 SPOP200-FS-7-WT 6014.0-110

1-2-8 5935,-8692-8924 SFC-200-16-9-WT 6014.0130

1"2-9 5935-092-8925 SPC-200'-PS-11-WT 6014.0130

1-2-10 5935-492-8926 W"C-200-WS-w15-WT 6014.0140

1,-2-11 5935-M",-0927 WP-200-FS-19-WT 6014.0150

1-2-~2 5935 -892m!8929 SKc-200-FS- 23-WT60.00
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91cc

1-2-13 5935-892-890,5 SVC-200-CC-7 6004i,0010

1a-2i-14 5935-892-6906 SPC-20 0--CC-9 6004.9020

1-215 593-82-807 SPc-200o-CC-l11 600469030

1-2m-16 9389-98 SPC-200-C-15 600469040

liw2,0i7 5035-892-8909 SPC-200-CC-19 6004.9050

-1-2-18 5935-892-8910 SPc-200o-C-C-23 6004.9060

The Pilot Run items were packaged in accordance with

commercial practice And in a manner that affords protectiov

agrainst corrosion& deterioration and damage during the

shipMent. the plugs and receptacles were located sepa-s

rately into standard Blc plastic bags by packing machine.

The covers were stachted up on the atickey tape paper boarda

and then packed into.- the cartons.

marking of the interior and £phtpping containers was done

iii accordance with HIL.-OTD-129S.

The Pilot Run items have been distributed according to

the shipping instruction as follows:

370 each Items 1 through 12, and 120 each Items 13

through 18 tot
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Oak Ridge National laboratory
Box OX"i

0akI aidge. Tennessee
Attn: Mr. G. A. Holt

125 each items 1 through 12, and 100 eah items 13

through I8 to.

Commanding General
U. S. Army Electronic Research
and Development Agency
Fort MonoUth, New Jersey
Att&: SELT A/SL-PBP

Hr. Weldon Lane

5 items each I through 12, and 5 items each 13

throUgh 18 to:

commanding General
U. S. Army Electronics aterial Agency
225 SoAth 18th Street
Pbiladelphia 3, Pennsylvania
Attn: SELMA-R2a

fi. C. R. Iseminger

Prior to shipment all carton containers were final in*

spected by Navy Quality Assurance Representative and

stamped with a Government Approval seal.

2.G.L Pblems Encu.er.4 in Pilot Run Production

The problems encountered so far involve the 23 contact

receptacle only. In the Pilot irn we were forced to

apply the additional operations for these parts in order

to bring the insertion and withdrawal forces within the
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limits Of applicable specif icati-os.

According to the roating test requirements, thbe connectors

shall not exceed a value equal to 1.0 times the number

of-contacts, in pounds, after ten unwonitored cycles,

and the withdrawal f orce, shall be a minimumi of 0.25

times the number of contacts and shall not exeed the

measured insertion force.

our 23 contact receptacles, being staked on the Denison

PreCss Of 2,000 lbs. capacity, exceeded the Miax. limits

fOr insertioni and withdrawal forces. it was necessary

to undertake some corrective action and for this reason

we have initiated an intensive study on the above problem.

Due to the corrective actio , two additional operations

were under conaiderationt Brush, Ing the co nnector s with

lubricant Elco, No. PS-045 anOd/or sizin tecntat

withA the pin of proper diameter.

For experi-RentAl purpose, a rnwaber of the 23 contact

connectors were divided into four groups. Each group

consisting of six connector pairs, were submite W o

special test treatment., The meaurements were recorded

and sumarized in form of the following tables:
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The receptacle contacts were not sized; lubricant was

applied only to the plugs by spraying, after the l1th

Connector 1%t. C cyle 11th Cycle Lubricant + 5 Cycles contact
Pair Resi1stance

40 4 4J 4J Labricati

iin

#*20 34 35 33 302 53.83

#21 37 35 28 29 25 25

4 22 3% 38 25 25 24 26

# 23 137 40 26 30 25 28 3i.$Q

* 24 3S 37 25 30 24. 26

# 19 31 31 23 25

Tst Grou~p 11

The receptacle contacts wereO not sized; lubricant was

applied only to the receptacles before the let cycle.

Cormector Pair lot. Ole ... t-h .eq-

Insertion Withdrawal Insrtion WiKthdrawal
- .~.Lba. ___ Lba. Lbs.

is8 24 28 20 25

# 13 34 35 22 24

# 14 28 30 20 22

# 15 35 38 26 30

*16 36 31 21 23

# 17 26 25 18 19
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The receptacle contacts were sized ,ith the 0.042 clia.

pin and brushed wi,hth lubticant after lth Cycle.

Connector . e . IhCyce LurcantC +g 5-cLes Contact Iesis-
Pair I I tantce After Lub -

#1 19 1 J9.5 23 23 ..o

#7 17 16 17 i7

# 26 23 1A 23 30

429 26 30 20 25 19 17 3.8S3

# 30 23 20 21 23 19 22

# 28 26 31 27 31 j 19 16

Tos g u IV

The receptacle contacts were sized with .042 dia. pin

arid brushed %with lubricant prior to first cycle.

Results:

Connector lot cl- Contact Resistance
Pair in milliobms

o0

#37 1 2 16 is
# 6 20 12 18 19 390

295 14 16 14 2 5 1 38

26 15 19 24 16 3.77 1
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Test group i indicates time insertion and withdrawal

torces, which were found on receptacles with 23 contacts.

labricant applied after 11th cycle decruased the above

forceg, but not sutfficientlyl. A botter picture is shown

on the second table (Te-st aro-p !I). $me Connector

pairs mteet thbe appIicable reuilrements, however not 100%.

These reslults suggest a conclusion that thbe lubrication

itself can be very helpful in awie similar problems..

Test Group MU illustrates the results ebtained :from

sizing the contacts with 0.042" dia4 pin. some contacts

were found -to decrease the mating forces to desired

imoits, and some not.

Full satistaction was received Aftor applicalt6ion Of

sizing and lubrication, as shown on table IV. Therefore,

to protect the beat performance: of PIlot Run, all 23

contact receptacleso were submitted to the above treat-"

Ment.

The procedure of manu. bI'ruhn wihlbiant is not

complicated and the- efficiency Of this function was found

around 380 units per hour. The manual sizing of the
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contacts witi a single pin is less convenient. This

work Meut be done vary- carefully and by an experiented

peraon, because improper withdrawal of the sizing pin,

can result in an open Ccntacti

P4or future Production we will eliminate the sizing Oper-.

ation, either by decreasing the pros. force during the

staking of the contacts into the ixisulator body, or by

producing the fetmmae contacts with lower initial insertion

and withdrawal forces.

In order to deteia-aine a proper size of pin *or sizing

operation, a numaber of pins with Various diameters was

tested. It was found thbat the sizing with a 0.042' dia.

pin did not'appear -to have any practicular affect on the

contact resistance.

3~j.gualtv Cnt Janual

The specification of SCL-6018 covers the qualityreue-

meats for subminature packaging lg n receptacles.

Some pOrtions of above specif ications indicating the

qwzaUty disciplines for the sub ect connectrs are lited

below;
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"It - The termination for both the plug

and receptacle shall be located on intersection points

of a 0.050O inch modular grtid. The terminations shall

meet the requirements of scLr-6225f.

J-oL-Ai3~aion a-A Polarization feature shall be a

part Of each connoctot' asembly to assure correct insertion.

Ac) ligmen - ach Connector $hall have a feature which

Will insure proper alignnent of Contacts before ftatiftg.

14)-- -t hod- oftiontigg - A method of mounting shall be

provided to assure that the forces applied to mate and

unmate the mounted connector are not transmitted through

the Printed wiring termination solder Joints.

(o)- insertion -& Withdrawal F-orce - The max. insertion

force, in pounds, shall not exceed a value equal to 1.0

times tbe number of Contacts, and the withdrawal force*

in pounds, shall be a minirmum of 0.25 times the number

of contacts an4 sall not exceed the measured i sertion

force.

Uf)_Conta-c-tResi~stne opThe average contact resistance

of all contacts measured shall not exceed, 0.015 ohm and

no individual contact shall have a resistance exce4ing

0.30 ohm.

in.~sulation Resistace - The insulation resistance

shall be greater than 1,000 megohms.
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J~elctri Witstaning olta -Por sea 1eVel1

the teat Voltage shall bek 1,000 Volts z'Ms, 60 cycles ac.i

duration of application 60 seconday for high altitude -

500 volts rms, 60 cycle ac:s no disruptive discharg-e,

evidenced by flashover, sparkover, or breakdown, shall

occur as a result of the applied voltage.

1A) Vibration -- The connectots afteor this test shall

show no signs o:f fracture* loosening, deterioration, or

interruption in circuit continuity.

~J~jSture- Resistanc initial insulation resistance

shall be greater than 1,000 megohms and the insulation

resistance shall not be below 1 megohm after the indicated

number of cycles.

ho~bral Shock - After this test, the connectors

shall show no) evidence of cracking or craz-ing of the

body or other physicaI damage to the assembly.

1I) Salt OPrax UpTon completion Of the teat, the connectors:

ohall be examrnnd fot evidence of peeling. chIPPIng or

blistering of metal surfaces, or excPosure of base metal.

guidance with regard to techniques of mueasurement shall

be derived from XxtL-STD-202 and couuuon practice within

the arts.
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2 S10 -Prcon- Planingn -The Industrial Preparedness

Study requires the ability to produce 5,000 completed

unite, male and/or female (not in balanced quantities)

per five day week, of one eight-hour shift per day.

in having the infoat.on on the approxirAte time to

absemble an average roceptacle, plug or cover (see 2.8.2),

we are able to determine the approximate overall time

per one complete unit with an average number of Contacts

(value Q):

average time er receptacle
including the cover 7.12 min.

Average time per plug

TAL 9.84 min.

Value Q w. 9.84 4.92'

Therefore 5,000 units x 4.92 min. - 24 600 min/wenk =

410 bre / ,ee*.

When 4.0 hrb. is provided for one operator per" week then-

410 hrs,/week40 hra./week 10.25 or approximately ten operators.

One foreman is required to perform the planned ass -.

work.
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In addition to the Above calculations, attention must be

paid to a supply of the compoent parts ii, Sufficient

quantities for assembly work or in othtr words, to the

productability Of the existing manofacturing tooling.

Moat of the parts are produced On Strew Machines of high

speed rate Or on progressive dies, Which are capable of

ma~iufacturing mnofy more items than are Provided for in

planning. only the insulator bodies are the parts with

lower productiont rate.

How many insulators of each type And each size can be

Produced per five day week, of One eigt hour shift per

day, using the existing mblds, LIndicates the illustration

shovim below, on the basis of Pilot Run production:
PRODOCTION

W.WIN-PART NO.-

7 Contact Receptacle 6004.30-12 250 12,50
23 Contact Receptamcle 6004.3062 250 1250

9 contact Receptacle 6004.3022 250 1250
19 Contact Receptacle 6004.3052 250 1250

31 Contact Receptacle 6004.3032 250 1250
15 Contact Receptacle 6004.3042 250 1250

7 Contact Plug 6005,9010 100 500

9 Contact Plug 6005.9020 100 S00

11 Contact Plug 6005.9030 95 475
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PRODUCTION

MING -0 PARTNO. DALYWgKL

15 contact Plug 600'5i9040 90 450

19 Contact Plug, 6005.90050 835 425

23 contact Plug 6005.9060 80 400

iThe plug-contacts are being mdolded in place and the need

:for additional ope6rations decreased the productivity of

the molds. H4old desctiption was given under paragraph

2.3..

Due to the planned production rate, thbe following quantities

have to be subm~itted an a weekly basis:

For Plus - 26S0O Moldings

Io Rtegt""oe 26-50 --. oldlggin-

TT 5300 Units, including 5% allowance.

Accoratng to the capability of our molds. 7 presses have

to be employed to supply the moldirga on the current rate.

n~o problem exists for hood '5 fabrication, because the

too! is able to produce 300 hoodsz per hour.-



Page 46

The above Calculations have been establisbOd to provide

the basic information in regard to the production Of sUb-

miniature packaging connectors with covers. Significant

gains in production potential will be achieved, wihen the

additional freeder system and electric operated wrenches

Will be employed to facilitat the Oftii-aUtomatic assembly.

3. onc~asi~rB -At a result of our Phq'ineering and

Development work based upon the connectors from previous

IPS Contract, we have fabricated a line of the sub-miniature

pack3aging connectors, a -!in& of the parts which. were

prodessed in a careful and workman like mar, in &cCord-

ance with good design, and sound practice.

We -have fulfilled all requirements in DesigDelpmn

and Pngineering. We have modified the tooling fo h

preceeding contract. we have fabricated thbe ne spcal

t ooling, we have introduced the new mterials and we

have corrected the plating. our test data was found to

be acceptAble by USAEE4A and our preproduction samples

have been received for production approval.
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Putt-enuore, a Pilot production line WaU establishedo a

time Study was determined, and Pilot Run was performed

for the purpose of provintg alut a manhufacturing process

and utilizing production metbods and techn-iques. Quality

Control Checks of pertinent points in production were

applied and delivery of Pilot Run was completed.

we have ended up with the planning for mass production

of tho sub-maniaturt packaging connectors 'With and with

out the covera, for printed one sided circuitry and for

cal ntercounneftion, for thbe rack and/or panel mounting.
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4. PubicntA0. t8&

4.at1 Ibeig--Rtivy adi

Agtten4 -a: ____

M4iss. Mary Tumelty, 7 Sept. 1961 A. Wontotftc
Contracting Officer, USASSA

Mr. Carl xaeaminger,
!project Englineer, UsASSA

14r. wroido Lafte" UASRDL

Mitt. aita Gaber
Field Enginew-, usMIMlA

bwr. Joe Cichatti, QCR

ft. Joe Bell 1S800-

bit. 9~.2s Ruehlmaa
V.P. Engineering & ReseahCh
alto Corp.

Mr. Samuel Weiss, Igr. G3overnment
Contracts, RICO Corp.

Mr. Herman.Gordon, Supervisor of
Develoment Engineeringb
ExcQ Corp.

Mr. -Joe Horv-tz"
Test Engineerv El1co Corp.

Mr. Yrin w-*bento,
Co--ordinator,, Rico Corp.

Wr. Alexander Wontorscy.
Project ongineer, Rico Corp.
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AittOeed BY'S batwtz Rvting:

Miss. Rita Gaber, 19 Sept. 1962 A6 Wontoruky
Field Engine-er, USASI-14SA

Mr. Joe Cicbetti,
i:nspector, N~avy OAR

Mr. jac Horwitz'O
Teat Engiunetr E1cc Corp.

fMr4 Prank Merita,
Cow-Ordinatori Slcc Corp.

-mt. Alexander Wontorsky,
Project angineer, z1cc Corp.

4.3 Mnth -Re M--ed rOWt iU

lst. Monthly Progress Report Jlune, 1961 A,. wontorsky

2rnd. IMonthl ftrgres Report jali 96 A. Wontorsky

3rd. Monthly Programs Report August, 1.961 A., Wontoraky

4th. Montbly Progres Report September, 1,961 A. Wontorsky

t.Montly Progreas aeport -ctoar, 1961 A. Wontoraky

6th. Monthly Progress Report November, 1961 A. Wontorsky

7th. IKO-thly Progress Report December, 1961 A. Wontorasky

8th. Monthly Programs Report January,16 A. WontoQraky

9th. Monthly Progress Report ebuay-. 1962 A. Wontorsky

10th. Monthbly Progress Report March,. 1962 A. Woutorsky

11th. Hanthly Progreso Report April, 1962 A. Woitorsky
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12th. iothly Progress Aepart: may, 1962 A.Wbariak~1y

~3td. Monihl -Y~ r* Re-June 0 162A Wonttorsky

I4h intbI - Proges Report Jl 92A otrk

14th. bionthly Progress Report Julyt 162 A, wontorfaly

16-th. Monthly £rolt.etb RepOrt Seputme 1962 A. Wantotsky

11th. imontiliy Projrez6 Report octobtro 1962 A. Wontorsicy

18StI. meonthly PragZress Atport Novemabder 1962 A. Wast-toky

19th. Dionthbly Progress Report Decemberf, 1962 A. Wontortky

Itr-'tyPa Report Octoer 1961 A. ftn'to:

14tetsr-typs r.dport beceinb=r1  1961 A. Whtorsky

tatter-type Report January0 1962 A. Wontorsky

Letter-mtype Report march0 14962 A. Wontocalcy

Letter-type Report April# 1962 A. Wontorsk

Letter, typa Report June, 1962 A. wontorscy

Letter'typs Report July, 1962 A. Wontor ky

Lettor 4ypge ReportSpebr 1962 A. Wontoraky

Letter-typ., Report October, 1962 A. Wontors) y

Letter-type Report movember, 1962 A. Wontoraky
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FitSt Qu&rteVIY Reprt 9 June to 9 Sept. 196. A., vontoraky

second Quaxterly Report 9 sept. to -9 Dec. 1961 A. Wontorsicy

-third Quarterly Report 9 Dec. 1961 to69 Mtr. 1962 A., Wontoraky

Fourth Quarterly Report 9 march to 9 June 1962 A. wontorsiky

Final Report jude 1961 to Dec. 1962 A. Wontoresky
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5.tg Idni-fiation og ftgP~son

Herman dordon Buprvite of
Development LEngineering 376

Alexander fntorsky Project LEngineer -1624

Andrew sobota T66l fngineer 8

ace lbrita Test Engineer -30

Ray Casel Tfool Designer 98

Peter 8lit) Ian tool Designer i2

William CunninghamR Mild Des-igner 35

Henry Earn Debigner 27

Ralph Fisher brafteman 168

Michael Liake-fsky bretsinan 26

Goorge Runtzinger test Technician 97

Robert Lang Test Technician is

Steve Granoff Vent Technician 14

JIerr~y Miller Model Maker .25

Mary Kiechiner Ass y Technician 27

Michael Or. Vahey Tool 24eker 147

George Richard Tool Maker i8

Warren Patterspon Tool Maker 16

Pilot Run PRoduction 540

xald Run Production 680
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