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ABSTRACT

The development work on this prodgram is based upcn the
connectors which have been produced previously undex an
IPS contract. Certain modifications and additions, as
well as material changes, covey design and hardware

corrections havée been included in this contract.

A new redesigned line of the subiriniature packaging
connectors conform to the technical recuirements of

§CL=93, dated 30 Septemder 1960.



1. PURPOSE
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Perfoym necessary redesign and Engineering work leading

to the development, production and evaluation of the sub-

mintature packaging connectors in accordance with 5CS-93

- 0f 30 September 1960 and SCIPPR Mo. 15, dated 1 October

1958,

A. Background

B. Design considerations

(a)
(b)
{e)
{4)

Contadts
Insulators
Covers

Cthexe

C. Special Tooling

D. Haterial

E. Plating

F. Pre-pzoBGuection paris inspection

G. Testing

IX. Pileot Run

A. Pilot ling production

B. Inspection

C. HMarking and Shipping

D. Pvoblems encountercd in Pilot Run

I. Description of the technical and operational problems.
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11I. Cuality Control Manual

IV. ©Production planning necessary to prcduce 5,000

complete uniteé per 40 hours, 5 day week.
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2. HMARRATIVE AND DATA
(Description of the technical and operational problems)

2.1 _Backaround

v

The existing packaging connectors have beén produced under

a preceeding indusirial prepardness study eontract in
accordance with Signal Corps technical réequirements SCL-6225.
These connectors were designed £or use on Single sided

agsemblies with low power requireients.

The addition of the wire hole tabs for female contacts
and the development of the covers for all six sizes of
receptaclss, specified hg subject contract: allows the
use of connectors for printed wiring board = to - cable

interconnection of miniaturized subassanblies.

Both types of connectors are designed to be capable of
15,000 hours of coatinuous operation and 1,000 mating

cycles without failare.

In view of the fact that the intention of our work was
to use the existing tools whexever possible, an import-

ant coneideration wag given to the Elco Manufacturing
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Drawings from the previous design concept and correlation
of these with coxresponding Government prints, showing
the new design requirements. It was necessary to de~
términe vhich parts were useful for subject contract and
which parts should be modified or replaced according to

the certain changes, assumed by contract.

FOr identification of the Blco part numbers with the
correcponding Government drawings, an identification draw-
ing list was furnished. The 1ist, enclosed at the end of
this report, indicates which parts and what quantities
are required to a2ssemble a packaging connector, in all
applicable siges.

2.2 Design Considerations

A meeting was cet up au Zlco Corp. on September 7, 1961.
with attendance of Government reprxessntatives (See 5.;)
to review the required medification and addition in de-
sign for new line of subminiature packaging connectors.

The problems were analyzed and defined as follows:

acts:

Due to the construction of the existing progressive die

for the manufacturing of the female contacts, the length
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of the redesigned wire tab was shortened to 0.350%. in-
gtead of 0.370%; location and 3ize of the wire hole,
specified by Covernment drawing, remained unchanged.

Male contaets, designed originally in two sizes, remained
the same with the exception of the arm, which £its into
the female Socket nose. This arm was shortened by 0.031
in., decreasing the vibration of contact to a minimum

and providing a more damage resistant male connector.

2:2.2 Insulators

In order to provide for adaquaie bearing area to support
the choice of the guidance hardware, it was necessary to
ravise the mounting holes in such a manney €hat the exist-
ing relatively small shoulder dimeneions on the female
ende could be increased. Application of the gmaller Qi-
amater would best zolve the problem, but, the size and
form of these noles were determined by the é;mgngi@ng of
{a) RF comnector pin, (b) RF connector :ggeétacle,

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

Therefore, the study on RF Microdot plug receptacle

CU-32-42 and RF bulkhead receptacle CU-31-62 was undextaken.
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It was found that both parts are threaded with #12-32
(0.216" dia) and reauired mounting holes to be not over
0.220" in diamater. Making the changé in diaretérs from
0.234" to 0.220" we increased the actual supporting area

from 0.0061 to 0.01ll squ. in.

the Dale insulatoy incréased the strength of this part
on the ends. This fZurther provided a more easily molded

part.

Recognizing the fact that the Goverxament drawings show
the overall length of ingulators larger by 0.G30" in re-
lation to the existing tooling, it was necessary to clari-
fy thia problem by Signal Corps Agency. We have mutvally

agreed to change the drawings to the shorter dimensions.

Various proposals and medels were furnished to answer
the requirewents of cover design for the sub-miniature
packaging conmnectors.

The concept, given from the previous IPS contract, re-

comaended a one unit hood, with open seams on the sides
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and clinching nuts f£or mounting purpoge. This part was
designed to be stamped and formed in a progressive die;
uging aluainum strip material. The approach was found
to he correct, although not easily designed. Due to the
off-cénter position of the end holés, we were unable to
locate a connexcial élinching nut to work within limited
spaca. Also forming of the cover with the open seams

provided unsatisfactory results.

First our proposal included the replacenent of the open
geams by flange and offset arrangement. We diapled the
mounting holes and threaded to the applicable size. If
the application of flange and offset arrangement found
to be accepted, the threaded dimple holes did not look
gafe enough in aluminum, and this mounting version was

abandoned.

Another modesl with end holes tapped in extruded parts
and spot welded to the sides of the hood, showed satis-
factory resulis. Since the manufacturing of this concept
was not economieéLu'ﬁhe proposal was not approved for

further investigation.

Finally, two versions of our proposals were selected and
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sufficiently analyzed. The first used standard anglénuts
riveted to the cover, and thée second, simpleéer in con-
struction, proposed special nut, dimpled to the sides of
the hood. The last version was accépted and the prints

were released to tooling design construction.
Thé cover design provides a stationary clamp, rivéted
to the top of the hood, and a moving clamp, mounted to

the stationary clamp bY screw #4-40.

2.2, Othsr Parte

Dué to the modification of the end holes, as indicated
under 2.2.2, it was feasible to increase the bearing surs
face of female guide pins. The pin 18 shouldéred now by
0.016" gach side instead of 0.009" previously, and this

provides for better mounting conditions and greater strength.

The samre modification was performed on male guide pin,
hovever it was not essential for this part becausge of

it's hexagonal supporting area.



2.2,.4.2 Mounting fug

)

v

she widih of this pave was decreased frem L1/32¢ to 21/647,
in order ¢o correct the clearanse on plug assembly. Alge,
the threzded hole was relosated 0.013" 6iF ecenter and a

spherical end was added.

Z2.3 Swecial Topling

in ceneral, all our tolling may hé classified inte three
najodr groues:

(a} Comnector Teoling

{€) Dnspenbly Tooling
in grouvg fa) we £ind oanly modifications £rom prévicus

contract DA-35-039=-8C-72770. In groups {b) and {c) we

=

e, .

e new Stcoling, designed and consiructed for the

have

oL%jeGL contrast,
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2.3.1  Conrmetor Tooling {a)
, )

Manufactured FPart

Tepline Desarintion Runber Das

cription

4 Cavity HMoid (24-2) 6004.3012 Female Insulator
6004.3062

4 Cavity ilold {242) 6004, 2022 rerale Iusulatey
6004.3052

Insulator

L34
8
S.;
e}
(0]

4 Cavity old (2+2) G004. 363
GOG4. 3042

2 cavity Hoid 30G5.9610C Male ¥noulatoyw

2 Ccavity Hoid 3008.5020 ¥MaLé Insuvlater

g Cavigy Hold £005.9030 Ma.e Insulater

2 Cavity rold GRL5. 9040 ¥ale Insulatox

2 Caviity 018 2005, 8085 Male Impulatox

2 Cavity 10Ld $095.9060 Kaie Insulaker
Trogressive die S5G04.9333 Fenale Qontect
Sgwew Machi. Tnoling BUBE.QLAT Mala Cenhact
Gevew Iiagh. Tooling $50G5.0222 Mzle Coptact

fozew HMach. Rooling G838, 4412 Male Suide Pin
Sorew Mach. Toolling £008. 4313 Mfonating Lag
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Fémale insulators are produced in compression type molds.
Each mold provides four cavities of two different sizes.

Total time pex cvele 3 minutes.

The wolds for male insulators are of the transfer type,
having only two cavities of the samé size. The contacts
are molded in place which extends the manufacturing tiwme

for this part.

Female contacts are produced on a progregsive dle, being
stamped from strip coil material. The die is capable of
fabricating tho contacts with tails from previous tab

design and the contacts with the new wire hole tabs.

The male contact ia a serew machine part, kent to the
proper right-angle shape by a seccndary operation. Fabe
rication of these parts on the Swiss Type Screw Machine,

holds the tolerance o £0.0008 in diameter.

The allignment haréware and the mounting lug are also
screw machine parts, with generally lower tolerance re=

Qquirenents.
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2:3.2 _cover Tooling (b)

Teoling Deseription Nunber Description

Progressive Die 6004.4915 Hood
(6 sizes in one unit) )
€004.4925 Hood
€004.4935 Hood
6004.4945 ficod
6004.4955 Eoeod
6004.4965 Hood
Progressive Die 6004.4615 Stationary Clamp
Progressive Die 6004.451% Moving Clamp

Screw Mach. Tooling 6004.5015 Mounting Nut

The progressive die for covers is designed in such a manner
that all six applicable sizes of the hood may be produced
after simple set up operations, for each size of the
cover. This is a one unit die consisting of %the upper
rotary part forming the hood and lower stamping portion
adjustable on gides according to the size of the hood.

The tool is operated by 60 ton capacity press. The

the die.

The clamps are produced on progressive dies, installed
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into presses of 20 ton capacity each. Strip material is

advanced by hand feed.

ling Description Numhex

Staking Tool 6014.0110 Female Cohnector
6014.0120 Female Connector
6014.0130 Female Connector
6014.0140 Female Connector
6014.0150 Female Connector
6014.0160 Fémala ccnnector

5imple Tool £004.9010 Cover Ase'y
6004.9020 Cover Ass'y
6004.9030 Cover Ass'y
6004.9040 Cover Ass'y
6004.9050 Cover Ass'y
6004.2060 Cover Ass'y

Rivating Tool 6604.990 Cover Asz'y

Clinching Tool 6004.20 Cover Ass'y

Staking tool was built to dimple.the'femgLé contacts into
the insuiator body. The tool iz designed to work with-

in all six connector sizes, being operated by an Air

rhor Press. Starting with the pressure of 100 lbs. fox
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7 contact connector, the pressure has to be increased by

i% 1lbs. for each next receptable size.

The dimple tool is a small die, adjustable for all six
siges of covers, which assenblés the mouniing nuts into

the hood. This die, installed in a manually operated

Arbor Press, dimples two covers in oné press strock.

Two additional tools, very simple in construction, are
used -« one ~ for riveting the stationary clamp to the
hood, &nd the other to clinch the standard clinching nute

to the stationary clamp.

2.4 JMateria)

Bil) of Materials were prepared in accordance with Depart~
ment of Defense Forms DD-346 and DD-347. It is a quali-
tative and descriptive listing of all materials required
to produce ona thousand completed p:egu?gmgnt items.

The sub-contracted parts and purchased parts are listed

geparately on forms DD-347,

The information given below, shows the type of materials

used on the contract items.
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Two materials were selected for this connector series =
phosphor bronze, drade *A% vith tensile strength of 86000
t0 21000 PSI for the female contactz and hard drawn brass
rod A.8.7.M. B<134 alloy 6, 0.040 (£0.000S) in diameter,

féi?{ the male contacts.

2:4,2__ Insulators
The female and male inavlator bodies are molded of Diallyl

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

Male guide pins have to ke made of 3/4 hard brase 70~30
A.S.T.M. B-134, alloy 6. According to the T.A.R. EC¥3
of 2 November 1962, 1/2 hard brass was used to expedite

delivery on the pilot run.

Phosphor bronze is to be used for lock washers. All

other hardware parts shall be made of commercial free

nachining brass.

The aluminum 5052-H32 in thickaness of 0.032% for hood,

and 0.050* for clamps was chosen for materials most suit-

-
- . o A =
o -

LY
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able for covér development. This alloy with tensile
strength of 33000 1bs./ sq. in. and yleld strength of
28000 lva./sq. in. found to be better in comparisén to

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

For mounting nuté and rivets we gelected aluminum alloy

Due %o the required strength at the éablé clamping, the
clinching nuts are manufactured of steel type 8% (pre-
c¢ision). ‘The fillister head machine screws are made of

brass.

Silver plating, appiied to the female and male contacts
under preceeding IPS contract, has been replaced by gold
plating (23 + cex) according to MIL-G-45204, type I1I,

clags 2.

Cornector ‘s hardware are cadmium chromated in accordance
with Spec-QQ-P-416a; exceptiocn is made only for male

guide pins, which are finished with 0.0002" thick nickel
in order to minimize the binding 344 gauling during @gts

ing.
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In regard to the cover finish, the whole assenbly, except
the clinching nuts and machine sc¢rews, are cléar ancdized
in accordance with Spec. MIL-A-8625A. The clinching nuts

and f£illister head machiné screwe are cadmium chromated.

preproduction Paris Inspection

The quality control system established at the Elco Corp.;
naintaing an effectivé and economical quality control on
the product. It 48 a gystem which insures thaﬁ‘aaéqaate
contzol of quality is maintained throughout the entire
process of mandfacturing. AlL suppliés and matérials
manufactired within the Eleo Corporvation, or produced
£rom any other source, receives sufficient inspection to

insuze conformance with contractual requirements.

According to the inspection reports, some discrepancies
were found in development of the male insulatorz. The
right angle contacts 0.040 of inch in diameter, molded

in place, were exposed from the base u@evenly and in some
cases were found o be out of the required position. Also,
the flash on the bess side was evident. Recognizing the
fact that the contacts are deformed inside of the in-
sulator body, consideration was given to the transfer

pressure, which might be too great. We felt that the



pPage 19

size and the shape of the openings through which the
material enters the éavity of the mold are quite impor-
tant to proper operation of the tool. The gates were in-
creased and the new fabricated parts found to be accept-
able by following report. fThe flash on the ccntact=pinsg
vas corrected with the help of the aspecially made deflash-

ing tools.

In order to obtair prapreduction approval on each of the
contract items prior to Pilot Run production, the samples
vere assenmbled and releaséd to the Test Lab. for evaluaw-

tion.

The preproduction sampies were submitted to the tests
specified in paragraphs 3.1.3 through 3.1.5.4, and 4.1
¢hrough 4.5.4 of technical requirements SCL-6018 A, dated

26, July 1269. 21l this work was performed at Eico Lab-
oratory in accordance with MIL-STD-202 B (test methods
for electronic and electric component parts) undexr the

surveillance of Miss. Gabex, U.S. A:my Electrenics Matexial

Support Agency Field Engineer.
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A géneral picture on types of tests performed; the
sequence of applisd testing and results by means of passed

samples indicates a teést summary table, shown below:

) No. cf No. of ”
Test No Title of Test Samples Tested Samples Passed

1 visuwal Inspection 16 16
2 Insertion and Withdrawl 16 16
3 Contact Resistance 16 16
4 Insulation Resistance 16 16

5 Dielectric wWithstanding 16 16
Voltage {Sca Level)

Test Group 11

1 Dielectric Withstanding 2 2
; Voltage (High Altitude)

2 Contact Life 3 3
22 Insertion and Withdrawal 3 3
2% Contaet Resistance 3 3
3 Vibration 3 3
4q ingertion and Withdrawal 3 3
5 Contact Resistance 3 3
6 Salt Spray 2 2

Tegt Growp IIX

1 Moisture Registance 4 4
{(Insulation Resistance)
2 Thermal Shock 4 4

3 Contact Resisgtance 4 4
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The sub-miniature packaging céonnectors successfully

pasaed the tests to vhiéh they were submitted. A

qualification report #00947 was praepared and raleased

with all data sheets to U. S. Avmy Signal Corps Agency

gor approval.

In conclusion of this Cualification Testing Program
the report states, that “all the comnectors tested
satigfactorily met the requirements as specified in
SCL-6018A. There were 2 few minor exceptions such as
the corxosion of the steel mounting washers, soiftness
of the mémnting.piﬁs and one broken contact due %o
vibration. Investigaiion of a more suitable material
for both the washers and pins is in progress. One
broken contact constituted only a small percentage of
the genéacts vibrated and this could have been due to
Qndue gtrain on the contact which occured during wir-

ing for continuity" (page 23).

The additional tests were performed for the covers.
One test included salt spray resistance and the other
dielectric withstanding voltage. There was ao evidence

of any corrosion action on covers upon completion of

the galt spray test and there was no indication of a
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voltage breakdown as a rvesult of the 1,000 volts RMS,

induced between the cover and the contacts.

2.8 Pilot Run
Pre-production samples and test data have been found to
be acceptable ©to USASIMSA except for two conditions noted
as follows:
{2) The split steel loek washere should be
replaced by the same type of phosphor bronsze.
{b} The male connector ggiaé ping should be

sections.
Pexmiszion was granted to initiate the Pilot Run on the
connectorg provided that the two above changes will- be

included in the product.

A Pilot Run is the production of aéproveé component parts,
in sufficient total guantity and at 2 preduction rate ad-
equate to prove the tools and the manufacturing processes.
It should provids data from whigﬁ a sufficient and realistic.

level might be determined.
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The following parta and duantities have béen included in
our production xunm, according to the contractual specis
fiéatiéﬁ:‘

Juantity Deseription

1=2-1 500 Plugs with 7 contacts 6015.0110

1-2=2 500 Pluga with 9 contacts 6015.0120
1=2=3 500 Plugs with 11 contacts 6015.0130
i-2~4 500 - Plugs with 15 contacts 6015.01.40
1-2=5 500 Plugs with 19 contacts  6015.0150
1=2~6 500 Plugs with 23 contacts 6015.0160
1=2-7 500 Receptacles with 7 conts. 6014.0110
1-2<8 500 Receptacles with 9 cte. 6014.0120
1=2-9 500 Receptacles with 11l cts. 6014.0130
1-2-10 500 Receptacles with 15 cts. 601l4.0140

6014.0150

| Sl
(Co)
0
o
@
 {

1-2-21 500 Receptacles with 1
1-2-12 500 Receptacles with 23 cts.  6014.0160

1-2-13 225 Covers for 7 contacts 6004.9010
1-2-14 228 Covers for 9 contacts 6004.9020
1-2-15 225 Covers for 1l contacts 6004.9030
1-2-16 225 Covers for 15 oontacts 6004,9040
10217 225 Covers for 19 contacis ' 6004.9050

1-2-18 225 Covers for 23 coatacts 6004.2060
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In order to begin with the Pilot Run, the material on
split washers was chanded immediately to phosphor bronze
made of the half hard material which were cold worked to

3/4 hard temper after machining.

No evidence of any corrosion action was found on phosphor

bronze washers as a result of a salt spray retest.

2.8.31_Pilot Bro

S~ i~

Juction Line

A Pilot Produ¢t$én tine is a minimum combination of all
tools, dies, fixtures, prototype production and test
equipment required to produce a component part at the

rate specified in the contract.

Three types of component parts were under consideration

in cur work: plugs, receptacles and covers. The assembly
operations within each groﬁp are similar in gpite of the
differencies in overall dimensions and number of contacts

standard to each size.

In setting up the actual assembly procedures, a study

was performed to determine the functions required for
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all groups, methods of asseably, sequence of operations
and the time reuired to assenble a componsnt unit. Tho
results of our work are listed below, marking each opera<
tion with a capital letter:
A. Insertion of the contacts into the receptacle
body ~ manually.
- Quantity - Number of Total Rate
of Assembled Contacts Per Operation Receptacles
Raceptacles Receptacle Time in Hrs. Per Hour
600 7 5.2 1185
600 9 7.7 78
600 i1l 10.4 58
600 15 11.4 52
577 19 17.8 32
586 23 22.1 26

49641 contacts have been inserted at the time of 74.6 hrs,

including total quantity of assembled receptacies. The

cavity was found to be 5.43 seconds.

B. Pulling and staking of the female contacts -
Method; Staking tool installed.in an air operated

press - 3407 receptacles ~ all sizes -

used 16.6 hrs. of assembly time at the

rate of 205 units per hour.
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Straightening of wire hole tabs and cleaning

the receptacles - manually.

3252 Units 23.8 Hrs.

136 Per Hr.

Printing with an applicable deacription.

Method: Seni-automatice vibratory marking tool.

Recsgptacles -~ all sizes.

3283 Unitse 23.8 Hrs.
Plugs - all sizes.

2174 Units 15.9 ®Hrs.
Covers ~ all sizes.

1753 Units éiQ Hrs.
Varaishing the Printing Areas
a brush.

Raceptacles - all sizes

4024 Units 27.9 Brs.
Plugs ~ all sizes

2867 Units 20.1 Hrs.
Covers ~ ail sizes.

1788 Units 7.5 Hes.

195 Per Hr.

- manually by use of

144 Per Br.

142 Per Hr.

248 Per Er.

Mounting of the alignment havdware.

Method: Manually operated screw driver and’

socket wrench.
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Receptacles - all sizes.

3542 Units 55,3 Hrs. 64 Per HY.
Plugs - all sizes.

3042 units 96.8 Brs. 32 Per Hr.
Rivaeting of the stationary clamp into the top

of the cover. 7

Method: Riveting tool installed an Arbor Press.
Covers -« all sizes.

1809 Units 24.3 Hrs. 74 per Hr.
Staking the special nuts into the sides of the
cover.

Method: Dimple ool inatalled in an air operated
press. |

Covers -~ all sizes.

1514 Unlts 19.8 Hrs. 76 Per Hr.
Clinching the nuts into the stationary clamp.
Method: Econeﬁy Tool operated by an Arbor ?gegég'
Covers - all s;zés,

1719 uUnits 7.7 Hre. 223 Per Er.
Cover's Finish - clear anodige.

Completion of the cover assembly with the noving
clamp by the use of a f£fillister head mach. screwv.
Covers - all sizes.

1618 Units 24.6 Hrs. 66 Per EHr.
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Functions shown under A, D, G and ¥ {only for plugs)
are independent in assembly work and can be performed
at the same time. All other operations vequire the
sequance of cperations.

2.8.2 Sequence of Operations

An optional sequencs of operations iz shown bélow in con-
junction with the time required for each function per one
component part with an average number of contacts. All
functions correspond to the operations Srom preceeding
paragraph 2.8.1 and are marked with the same reference

letiers.

Asa'y Time
Function: —Pex Unit:

Inser: the contacts into .
the insulator body (A) 1.27 Minutes

Pull and stake the contacts
in place (B) 0.29 Minutes

Check the straightening
and cleanliness {(C) 0.44 Minutes

Print the receptacle (D) 0.43 Minuntes
Varnish the printing (E) 0.42 Minutes

Mount the hardware (F) 0.54 Minutes

TCTAL 3.79 Minutes
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The sverage number of contacts is 7+49+11415+410423 _ 4,
, S : 14

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

shown undaer 2.8.1 (A).

&

Approximate assembly time per receptacle with average

pumber of contacts is equal to6 -~

3.9 Minutes

The following illustration gives a picture of the time

variation for contact - insertion, depending on the

connectors size:

Ass’'y Time Given in Minutes Per Cne

A i S A i A SOt it bt s St it e e et R'—N-B-—-—eeetaele S A ey

Hupber of contacts 7 ... S _ 11 15

Operation 2.8.1 () 0.52 0.77 1.00 1.15

Print the Plugs (D)
varnish the Printing (E)
Mount the Eardware

TOTAL

9 23

Ass'y Time
Per Unit:

.43 -Minutes

.42 Minutas

2.72 Minutee
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Approximate assembly time per plug is equal to -
2.72 _Mingtes
2.8:2.3 Covers =~ All Sizes ,
Ass'y Time
Function Per Unit:

Rivet the stationary clamp o ,
the top of the hood (G) 0.81 Minutes

Stake the special nuts (B) 0.79 Minutes
Préss the ¢linching nuts (I) 0.27 Minutes
Print tha covers (D) 0.31 Minutes

varnish the printing {(E) 0.24 Minutes

091 Minutes

TOTAL (LESS ANODIZING) 3.33 minutes
Approximate ass’y time per cover is eduai

2:8.3 Pilot Run Inspoction

A meeting was held at Elco Cozp. on September 19, 1962,
in the presence -f Government Representatives (see 5.2),
to establish an inspection level on Pilot Run items.
It has besn agreed to use the procedure as denoted below:
Group “A®, Inspection per MIL-STD-105 table 3A, level
2, single sampling, A.Q.L. 1% major and 4% minor.
1. visual and Mechanical.
Group “B“, Imspection per MIil~STD-105 table 3B, level

K]

L7 single szmpling A.Q.L. 1% major.



bage 31

1. Insulation resistance
2. Dielectric withetanding voltage (sea level)
3. contact resistance
4. Intevchangeability (mate connéctors)
Grour "¢ - Pesting not required - Groups A,B,C per

SCIL~=6018 A,

1. Cenncctore were found to conform visually and mechanically
to the applicable spocification.
2. The connecters paseged the insulation resistance and
dielectric withstand voltage tests.
3. C(ontact zesistance exceeded the applicable requirements.
it was found for:
7 Cont. Comnectors 3,77 Milliohms in average
9 Cont. Copnactora 3.5 Milliohma in average
11 Cont. Connectors 3.25 Millichms in average
15 Cont. Conpectors 3.41 Milliohms in average
19 Cont. Cornectors 3.37 Milliohms in average
23 Cont. Comnectors 3.70 Miliichms in average

4. The conaégtgrg éagsed the inte#ehangeabilitg teat.
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2.8.4 Marking and Shippind

The fedoral steck numbers for sub-miniature packaging
connectors were assigned by U.S5.A.8.5.A. after the item
description data was found 26 be acceptable to this Agency.
In the preparation of the item idéntification patterns a

"Pederal Standard No. 3A° was used.

The assigned stock numkers for packaging connectors are
shown below with an addition of corresponding Blco part
nunbsrs and Covernwent designation: i
» " : ~ Bleo

tem Fed. Stock No. Designation Part ¥o.

1-2=1 .5935~892—8912 SPC~200~-MR~7 6015.0110
1-2-2 5935-892-8913 5PC=200-MR-9 6615.0120
1-2-3 5935+832-8914 SPC~200~MR~11 §015.0130
i-2-4 $935-8392-8915 SpC-200-Mp-15 6015.0140
A-2-5 5935-892-8916 SPC~200-1R~12 €015.0150
1-2-6 5935-892-8917 SPC-200-MR=23 6015.0160
1-2-7 5935-892-£928 §PC-200-FS-7-WT 6014.0110
i-2-8 5935-892-8924 | SPC-200-FS~9-WT 6014.0120
1~2-9 5935-892-8925 SPC~200-FS-11-WT 6014,0130
1-2-10 5935-892-8926 SPC=200-FS8~15-HT 6014.0140
1-2-11 5235~-892-8327 SPC-200-F8~19-WT €014.0150

1-2-22 '5935589898929 S2C~200-FS=-23-WT ©6014.0160
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Elco

Item Fed. stock No. Part _Ko.

1=2-13  5935-892-8%05 §PC~200-CC~7 ° 6004.9010
1-2-14  5935-892-8906 SPG=200-0C~9 6004.9020
1=2-15  5935-892-8907 SPC=200-CC-11 6004.9030
1-2=16  5935-892-8908 SPC=200-CC=15 6004.9040
1-2-17  5935-892-8909 $BC=200-CC=19 6004.9050

12«18 5935-892-8910 8PC=200~CC=23 6004.9060

The Pilot Run items were packaged in accordance with
commercial practice and in a manner that aifords protection
against corxrosion, deterioration and damage during the |
shipment. The plugs and receptacies wérée located sepa=
rately into standard Elco p;aaﬁgg,bags by packing machine.
The covers vere stacked up on the stickey tape paper boards

and then packed into. the cartons.

Marking of the interior and shipping containers was done

in accordance with MIL~-STD-129B.

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 to:
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Oak Ridge National Laboratory
Box X"

Oak Ridge,; Tennessgee

Attn: Mr. G. A. Holt

125 each items 1 through 12, and 100 each items 13
through 18 to:

Commanding General
and Development Agency
Fort Monmouth, New Jersey:
Attn: SELRA/SL-PEP
Mr. Weldon Lane
5 items each 1 through 12, and 5 items each 13
through 18 ¢o:
commanding General
U. S. Arny Electronics Material Agency
225 south 18th Street
Philadelphia 3, Pennsylvania
Attn: SELMA=-R2a
Mt. C. R. Iseminger
Priozr to shipment all carton containers were f£inal in-

spected by Navy Quality Assurance Representative and

stamped with a Government Approval Seal.

The problems encountered £o0 far involve the 23 contact
receptacle only. In the Pilot Run we were forced to
apply the additional operations f£or these parts in e:égz

to bring the insertion and withdrawal forces within the
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limits of applicable specifications.

According to the mating test requirements, the connectors
shall not exceed a value equal to iio times the number

of contacts, in pounds, after ten unwonitored cycles,

and the withdrawal force, shall be a minimum of 0.25
times the number of contacts and shall not exceed the

measured ingertion force.

Our 23 contact réceéptacles, being staked on the Denison
Preas of 2,000 1lbs. capacity, exceeded the max. limits
for insertion 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.
Bue to‘the corrective action, two additional operations
vere undet consideration: Brushing the connectors with

a lubricant Elco No. PS~045 and/or sieing the contacts

with the pin of proper diameter.

For experimental purpose, a number of the 23 ccatact
connectors were divided into four groups. Each group
gonsisﬁing of six connector pairs, were submitted to a
special test treatment. The measurements were recorded

and summarized in form of the follow

ing tables:
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The receptacle contacts were not sized; lubricant was

applied only to the plugs by spraying, after the 1llth

éycle.

connector
Paiyr

[ 18t. cyele

5

cycles |

i Insertion

]

%Wi;hdrawal

|

{ Ingertion

_lith Cycle

m“ .

dthdrawal

i
}
i
|
i

f

¥ Insertion

Lubricant +

I‘ibiw

 Withdrawal

Contact

|Reaistance

After
Lubricatio
in

- #Milliotms

# 20
# 21
# 22
# 23
# 24

# 19

W
&

35
37

35

3i

Zest Group I1

W
{421
w\
W

38 25
26
3?7 25

23

31

o

N
w

25
30

30

25

24

24

25
26
28

26

The receptacle contacts wers not sized; lubvicant was

applied only to the receptacles before the lst cycle.

3.83

3.80

Connector pair | _1st. Cye

| Insertion

- _‘_:&sf weovreron dosmmes

e Mghoyele

 Withdrawal.
X8

Ingsertion

N1 T

| Withdzawal

24
34
28

35

26

28

35

20

25
24
22

30

19
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The receptiacle contacis were sized with the 0.042 dia,

pin and brushed with lubticant after llth Cycle.

Resulte:

Connectoy
Pair

ibs.

Ingextion

' Withdrawal

fmlatgiéxcle;

LoE.

Iinaertion

1lth €

Ibs.

¢cycle

| Withdrawal

bs.
Ibs,

- Insexrtion

ilubricant,

22

ibs.

' Wwithdrawal

_| Contact Résia-
| tance After Lub-

rication in

#Milliochms

#1 19 |10.5] 23| 23 | | 3.77
&7 17 |16 17 | 17
& 26 23 | 18 23 | 30
4 29 26 |30 | 20| 25 19 17 3.83
& 30 23 | 20 21 | 23 19 22
& 26 26 | 31 27 | a1 19 16
The receptacle contacis were siged with .042 dia. pin
ané brushed with lubricant prior to first cycle.
Results:

Connector
Pair

Lbs.

withdrawal

Lbs.

i
i |
{ !
Mme
i )
e kb

o {
1] i

Lbs.
Withdrawal {

Inéextion

i
H
I
il

Ibs.,

dk 4k % Ak
o ‘! w

b8
|

00 W] pe - 4. 08
»O o Insertion

I

L
n

At s et Pt
S0 o

3.90

3.77
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Test group I indicates time insertlon and withdrawal
ound on recéptacles with 22 eontacts.
lubricant applied after llth cycle decraased the above
forces, but not sufficiently. A better picture 18 shown
on the second table (Test Group II). Some connector
pairs meet the applicable requircments; hovever not 100%.
These results suggest a conclusion that the lubrication

itself can be very helpful in some gimilar problems.

Teat Group III illustrates the results obtained from
8izing the contacts with 0.042% dia. pin. Some contacts
weré found to decrease the mating forces to desired

limits, and some not.

Full satisfaction was received asfter applicastion of
sizing and lubrication, as shown on table IV. Therefore,
to protect the best performance of Pilot Run, all 23

contact receptacles were submitted to the above treat-

ment.

The procedure of manual hrushing with ilubricant is not
complicated and the efficiency of this funciion was found

around 380 units per hour. The manual sizing of the
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contacts with a aingle pin is less convenient. This
work must be done very cafefully and by an experienced
person, because improper withdrawal of the sizing pin,
can result in an open contact.

For future préduction we will elimlnate the sizing oper-
ation, either by decreéeasing the press force during the

staking of the contacts into the insulator body, or by

and withdrawai f£orces.

In order to determine a proper size of'pin for sizing
operation, a number of pins with various diameters was
tested. It was found that the sizing with a 0.042" dia.
pin 4id not appear to have any practicular affect on the

contact resistance.

The specification of SCL-6018 covers the quality require-
ments for subminiature packaging plugs and receptacles.
Some portions of above apecifications indicating the
quality digciplines for the subject connectors, are listed

below:
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{a). Gxid Requ

and receptacle shall be located on intersection pointe

mente = The termination gfor both the piug

of a 0.050 inch modular grid. The terminations shall

meet the requirements of 5Ci~6225.

{b) Polarization = A polarization feature shall be a

part of each connector assembly to assure correct insertion.

14

c) Alignment - Each connector shall have a feature which

will insure proper aligament of contacts before mating.
49) Method of Mounting ~ 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 joiats.

{e) insertion & ¥ithdrawal Force - The max. insertion

force, in pounds, shall not exceed a value equal to 1.0
times the number of contacts, and the withdrawal force,
in pounds, shall be a minimum of 0.25 timas the number

of contacts and shall not exceed the measured insertion

tact Resistance - The average contact resistance

of all contacts measured shall not exceed 0.015 ohm and

no individual contact shall have a resistance exceeding

0.030 ohm.

insulation Resistance - The insulation resistance

shall be greater than 1,000 megohms.
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Jhlﬁgicléét:ic”ﬁithStaﬁéiuv Voltage - FOr sea level =
the test voltage shall ka 1,000 volts rms, 60 cvcles ac.i
duraticn of application 60 seconds; for high altitude -
500 volts xms, 60 cycle ac; no disruptive discharge,
evidenced by flashover, sparkover, or breakdown, shall
occur as a result of the applied voltage.

(i) Vibration - The conhectors after this test shall

show no signs of fracture, loogening, deterioration, or

interzuption in éircutit centinuity.

J) Moisture Resigtance - 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.

k) 7hermal shock — After this test, the connectors

shall show no evidence of cracking or crazing of the

body or other physical damage to the assewbly.

{1) salt Spray - Upon completion of the test, the connectors

£ghall be examined for evidence of peeling, chipping or

blistering of metal curfaces, or exposure of base metal.
Guidance with regard to techniques of measurement shall
be derived from MIL-STD-202 and common practice within

the arts.
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aq -~ The Industrial Praparedness

Study requires the ability to produce 5,000 completed
units, male and/or femalée (not in balanced quantities)

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

In having the lnformation on the approximate time to
assemble an average receptacle, plug or cover (see 2.8.2),
ve are able to determine the approximate overall time

per one complete unit with an average nusber of contacts
{value Q):

Average time per receptacle
including the cover 7.12 min.

Average time per plug 2.72 min.

TOTAL 9.84 nin.

Value 0 = 2:84 = 4,32

Therefore 5,000 units x 4.92 min. = 24 600 min/week =
420 hrs / week.

When 40 hre. is provided for one operator per week then:

5 or apprcximately ten operators.

One foreman is zequired to perform the planned assembly

work.
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In addition to the akove calculations, attention must be
paid to a supply of the component parts in sufficient
quantities for assembly work or in other words, to the

productability of the existing manufacturing tooling.

Moat of the parts are produced on Screw Machines of high
speed rate ox on P?O@reaéive diea, which ave capable of
manufacturing many more items than axe provided for in
planning. Only the insulator bodies are the parts with

lower production rate.

How many insulators ¢f each type and each Size can be
produced per £ive day wesk, of one eight hour shift per
day, using the existing molds, indicates the illustration
shown below, on the basis of Pilot Run production:

MOLDING EART NO.

Contact Receptacle 6004.32012

Contact Recepiacle 6004, 3062 250 1250

™
WO W

Contact Receptacle 6004.3022 250 1250
Contact Receptacle €004.3052 250 1250

i

Contact Receptacle 6004.3032 250 1250
Contact Receptacle 6004, 3042 250 1250

ol
T qe

7 Contact Plug 6005.9010 100 500
9 Contact Piug 6005.9020 100 500

11 Contact Plug 6005.9030 95 475
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PRODUCTION

MOLDING PART NO. DAILY

15 Contact Plug 6005.9040 90 450
19 Contact Plug 6005.9050 85 425

23 contact Plug 6005.9060 80 400

The plug=contacts arée being molded in place and the need
for additicnal operations decreated the productivity of
the molds. Mold description was given under paragraph

2‘0 3~ 15

Due to the planned production rate, the following quantities
have to be submitted on a weekly basis:
For Plugs 2650 Moldings
$300  Units, including 5% allowance.

According to the capability of our molds, 7 presaes have

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

No problem exists for hood's fabrication, because the

tool is able to produce 200 hoods per hour.
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The above calculations bave‘been‘eetabliﬁhed to provide
the basic information in regard to the production of sub-
miniature packaging connectors with covers. Significant
gains in produetion potential will be achieved, when the
additional feeder system and electric épeiatea wrenches

wiil he employed to facilitate the semi=automatic assembly.

3. _Conclysions - As a zesult of our Engineering and
Development work based upon the connectors from previous

IPS Contract, we have fabricated a line of the sub-miniature
packaging connectors, a lineé of the parts which were
processed in a careful and workman like manser, in accords

ance with good desian, and sound practics.

We have fulfilled all requiréments in Design Development
and Engineering. We have modified the tooling fxom the
preceading contract, we have fabricated the new special
tooling, we have intreoduced the new wmaterials and we
have corrected the plating. OQur test data was ieund to
be acceptable by USAEMSA and our preproduction samples

have been received for production approval.
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Furthermore, a Pilot production line was established, a
time study was determined, and Pilot Run was perforimed
for the purpose of proving cut a manu€acturing process
andl vtilizing production methods and techniques. Quality
Control Checks of pertinent points in production were

applied and delivery of P1lot Run was completed.

we have ended up with the planning for mass production
of the sub-miniature packaging connectors with and with=
ocut the covers, for printed one sided circuitry and for

cable interconnection, for the rack and/or panel mounting.
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4. Publications and Reports

4.1 Design Review Meeting

Attended By: Date:

Miag. Maxy Tumslty, 7 8ept.1961 A, Wontorsky
Contracting Cfficer, USASSA

Mr. Cazl Iseminger,
Project Engineer, USASSA

=, Weldon Lane, USASRDL
Misgs. Rita Gaber.

Field Engineer, USASIMSA
M, Jo@ Cichetti, QCR
Mr. Joe Bell, SQCR

Mz, H.E. Ruehlemann, )

Mz, Samuel Weiss, Mgx. Government
Centracts, Elco Corp.

Mz. Herman Gordon, Supervisor of
Development Engineering;
Eleco Corp.

Pest Engineer, Elco Torp.

Mz. Frank Mentsa,
Co=crdinator, Elco Corp.

Mr., Rlexander Wontoxsky,
Project Engineer, Elco Corxp.



4.2 Pilot Run Test Meeting

Attended By:

Miss. Rita Gaber,
Field Engineéer, USASIMSA

My. Joe Cichetti,
Inapector, Navy OAR

M. Joe EéfWiEZi
Test Engineer, Elco Corp.

Mz, Frank Menta,
Co=crdinatox; Elco Corp.

Project Bngineer, Elco Cokp.

4.3

1st. Monthly Progrees Report

2nd. Honthly Progress Report

3rd. Monthly Progress Report

4th. Monthily Progress Report

5th. Monthly Progress Report

6th. Monthly Progress Report

7th. Monthly Progress Report

. Monthly Progress Report

Monthly Progress Report

Monthly Progress Report

. Monthly ?:ggéegs Report

Date:

19 Sept. 1962

1961

June,
July, 1961
Angust, 1961

September, 1261
October, 1961
November, 1961
December, 1961

1962

February. 1962
March, 1962

April, 1962
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A.

A. wWontorsky

Reporting:

wontorsky

. Wontorsky

Wontorsky

wontorsky

. Wontorsgky
. Wontorsky
. Wontorsky

. Wontorsky

Wontorsky

. Wontorsky



12th, Monthly Poogress

13th. Monthly Progress

l4th, Monthly Progress

i5th. Menthly Progress

16th. Monthly Progress

17th, Montihly Progress

18th. Monthly Progress

19th, Moathly Progress

4.4,

Lettey--type
Leteer-type
Lettaz=typs
Letter=type
lettexr~-type
Le%ter--type
Letter-type
Letter—type
Letter—type

Letter-type

Repore
Report
Raport
Report
Repoxt
Report
Report
Repoxt
Report

Report

Report
Report
Report
Report
Report
Report
Report

Report

May, 1962

Jely, 1962
August, 1962

Septenber, 1962

‘Occober, 1962

Novembar, 1562

Dacéenber, 1982

Gcieber, 1961
Decembui, 1961
January, 1962
March, 1962
April, 1962
June, 1962
July. 1962
Saptember, 1962
October, 1962

Bovembexr, 1962

A.Vontorasky

A.
A,
A,

A,

A.

wWontorsky
Wontoraky
Wwontoxsky
Wotitersky

Wontorsky

. Wontoreky

. Wentorsky

. Wontorsky

Wontorsky

Wontoraky

., Wontorsky

Hontorsky

Wontorsky

. Wontorsky

Wontoregky

. Wontorsky

Wontorsky



First Quarterly Repeort
Second Quartexly Report
@hira\Quartgrly:Repert
.Fourth Quarterly Repaort

Final Regort

9 June to 9 Sept. 1961
9 Sept. t6 9 Dec, 1961

9 Dec. 1961 to 9 Mar., 1962

9 March to 9 June 1962

June 1961 to Dec. 1962

Page 51

A;

A.

A,

A,

Wontoraky

wontorsky

. Wontorsky

Wontaxsky

Wontorsky



5. Identification of Personnel

Hame:

Heérnan dordon

Alexander Wontorsky -
Andzew Sobota

Joe Horwits

Ray Cassel

Petar Slobodzian
William Cunningham
Henry Horn

Ralph Fisher

Michael) Lukewsky
George Huntzinger

. Rebezt Lang

Steve Granoff

Jerxy Miller

Hery Klechiner
Michael J. Vahey
George Richazd
Warzen Patterson
Pilot Run Production

Mold Run Production

Tool Enginesr . 35

Rosition:

Supervisor of .
Developnent Engineering 376

Project ngineer. 1624

Test Engineer 30
700l Désigner 98
Tool Designer g 12
Mold Designer 35
Designer 27
Draftsman 168
Drafieman 26
Test Technician 97
Test Technician 15
Test Technician 14
Mcdel Maker 25
Asa’y Technician 27
Tool Haker : 147
Tcol Maker 18
Teol lMaker 16

540

€80
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