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GLOSSARY 
ComDanv Abbreviations 

AMP - AMP Incorporated 
Ansley - Ansley, Division of Thomas & Betts Corporation 
Belling and Lee - Belling and Lee of Enfield, England, represented in 

the United States by the Ercona Corporation 
Berg - Berg Electronics 
Burndy - Burndy Corporation, Tape Cable Division 
ITT Cannon - ITT Cannon Electric Inc. , Phoenix Division 
Kings - Kings Electronics Company Incorporated 
Malco - Malco Manufacturing Company Inc. 
Methode - Methode Electronics, Incorporated 
Microdot - Microdot Incorporated, Connector Division 
NASA - NASA, George C. Marshall Space Flight Center 
Thomas & Betts - Thomas & Betts Corporation 

Connector - Mated separable plug and receptacle, designed to connect a cable 
with another cable , printed circuit board, box o r  component. 

Flat Conductor Cable (FCC) - Cable consisting of flat parallel conductors 
laminated between thin flexible plastic insulating films, or otherwise held in a 
regular flat configuration. 

Flexible Circuit - Circuit consisting of etched conductors laminated between 
insulating material. The circuit is usually asymmetrical and designed for a 
specific application. 

Housing - Outermost part of a plug, receptacle, o r  transition. Frequently 
referred t o  as the shell. 

Overall Mated Dimensions - Total depth (D) , width ( W) , and height (H) or 
diameter (Dia) and Length ( L) of a mated connector; including mounting, latch- 
ing, and safety devices. 

Overall Unmated Dimensions - Total depth (D) , width ( W) , and height (H)  or  
diameter (Dia) and length (L) of a plug, a receptacle, o r  transition parts.  
Dimensions include those of mounting, latching, and safety devices. 

Plug - Par t  of a connector. Usually it is the inserted (movable) half of the 
connector. 
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Receptacle - Par t  of a connector. Usually it is the stationary half of the 
connector (fixed to  an equipment box or  an electrical component) and has 
mounting provisions. 

s' , 

Resistance for Mated Connector - Overall resistance of the mated wired con- 
nector, a s  defined by MIL-C-55544 paragraph 4.5.13. 

Ribbon Cable - Cable in a flat configuration and containing round wires. 

T x W - Thickness and Width. Dimensions of a flat conductor. 

Transition - Fixed connection of FCC to round wire, printed circuit board, 
box, o r  electrical component. Connection is permanent o r  disassembled only 
with difficulty. 
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SECTION 1. INTRODUCTION 

Bac kg ro u n d 

Although the benefits of using flat conductor cable (FCC) systems have 
been demonstrated repeatedly, application has been limited, partially because 
of a lack of awareness of available connecting and terminating devices. By 
using the proper interconnecting hardware, the economy of FCC systems can 
be improved greatly. 

During the period of August 1970 to  December 1970, a NASA-sponsored 
survey was conducted with the specific intent of locating current and potential 
sources of FCC connecting and terminating devices within Government and 
industry, obtaining data on available i tems and those in development and compil- 
ing the material into a design handbook. 

Ha n d boo k D esc r i pt ion 

This  design handbook is concerned solely with FCC connecting and 
terminating hardware. Although various special connecting and terminating 
techniques have been developed by industry, these a r e  not within the scope of 
the document unless hardware for performing the technique is being marketed 
or is ready for marketing. 1 

The handbook is intended to  be of use to  managers, engineers, designers, 
procurement specialists, and other interested personnel. The format is 
designed so  that coverage by i tem and producer will be comprehensive enough 
to  enable an individual t o  select i tems which will meet his requirements. Then, 
more detailed information (including prices) can be obtained directly from the 
manufacturer. 

With the exception of minor editing, all data have been included as 
received. No attempt has  been made to validate material accuracy or to  
endorse any one manufacturer of FCC hardware. No attempt has been made 
to  judge the quality or  suitability of any i tem manufactured by any company for 

I. Companies which have developed techniques for connecting FCC include 
McDonnell Douglas Corporation of Huntington Beach, California, and Compa- 
nents Corporation of Denville , New Jersey . 
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and particular use. These aspects are left to the discretion of the user.  Infor- 
mation is valid only as of this report 's date of publication. Pr ior  to making 
final component selection, the purchaser should contact the manufacturer for 
information concerning any part  modifications and to assure  that all data a r e  
as indicated. 

Data have been grouped in three secti-ons: Section 11, Component 
Availability and Location; Section 111, Component Information; and Section IVY 
Manufacturers Data. 

Section II. Component Availability and Location consists of two types 
of charts: (i) Component Availability by Contact Number and Manufacturer 
and (2)  Index to Pa r t s  and Manufacturers. The former enables the reader to 
immediately determine which companies manufacture , or  a r e  developing, 
parts containing the required number of contacts and cable layers. A t  this 
stage, the reader can directly contact the producer for information or  can turn 
to the second type chart, Index to  Pa r t s  and Manufacturers, which provides 
page numbers within the handbook where data can be obtained, either by com- 
pany o r  component. 

Section 111. Component Information consists of standardized data 
sheets containing material compiled from questionnaires. This section has 
been subdivided into three major a reas  according to  type connector o r  
transition: 

1 
, i  

i. Connectors: Flat to Flat 
(Separable plugs and receptacles for FCC to  FCC, FCC to 
flexible circuit, or  FCC to printed circuit board connections). 

2. Connectors: Flat to Round 
(Separable plugs and receptacles for FCC to round wire  
connections) . 

3. Transitions 
(Fixed and semipermanent connections of FCC to round wire, 
printed circuit boards, components, etc. ) . 

Modifications of connector or  transition components which allow the part to be 
used for termination purposes are  described under the connector or transition 
headings. One or more completed sets of data sheets (charts)  have been pre- 
pared for each of the shaded component blocks in  the following graphic break- 
down of Section 111. Within each chart, components are  listed by company. 
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COMPONEN? 
INFOR~~AT~ON 

CONNECTORS: 
FLAT TO FLAT 

CONNECTORS: 
TRANSITIONS Q 

Section IV. Manufacturers' Data contains additional producer-supplied 
material (component family data sheets, photos, drawings) . Material is 
arranged alphabetically by manufacturer. 

By systemmatic use of the three data sections, the reader can 

I. 

2. 

3. 

4. 

Determine availability of potentially useful components and names 
of producers 
( Section 11. Component Availability and Location) 

Locate page numbers for applicable information within the handbook 
(Section 11. Component Availability and Location) 

Compare and select potentially useful i tems 
( Section 111. Component Information) 

Obtain additional manufacturer -supplied information for items of 
interest 
(Section IV. Manufacturers' Data) 

i 
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SECTION II. C O M P O  ENT AVAILABILITY 

A N D  LOCATION 
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SECTION I I I, COMPONENT INFORMATION 

CONNECTORS: FLAT TO FLAT 

P lugs  = 
Receptacles 

CONNECTORS: FLAT TO ROUND 

Plugs Attached To FCC - 
Plugs Attached To Round W i r e  

Receptacles Attached To FCC 

Receptacles Attached To Round W i r e  - 
TRANS ITIONS 
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SECTION IV. MANUFACTURERS' DATA 





AMP 

IV- i 



4 *, 



Compiement in~ AMP's complete line 
of Flexible Flat Cable Connectors is 
the AMP 0 MATIC" Flexible Flat 
Cable Terminating Machine - the 
industry's first fully automatic 
machine for the termination of 
flexible flat cable. Offering speed and 
economy, this versatile machine 
completely eliminates the need for 
expensive and time consuming 
special cable preparations. Reel fed, 
stamped and formed contacts are 
automatically applied to the flat cable 
at rates of two contacts per second 
in one continuous action The 
operator simply positions the cable 
and presses the start button. The 
machine automatically displaces the 
insulat io~, crimps the contact to the 
cable and makes posrtive contact to 
the conductor with excellent electrical 
and mechanical characteristics. 

IV- 3 



AMP continues to expand i ts 
industry use - proven crimp 
termination technology by providing 
the first automatic machine crimp 
application for flexible flat cable. 
The AMP-UNYT Flexible Flat Cable 
Connector combines the industry 
demand features of functional 
application and applied cost savings. 

This technique eliminates the need 
for special and costly cable 
preparation, stripping and conductor 
plating. It also removes the 
inherent dangers of heat damage 
from solder or weld techniques. 

Basically, the AMP crimp termination 
technique uses stamped and 
formed contacts which are 
automatically crimped onto the 
cable conductor. During the crimping 
process the contact penetrates the 
insulation on both sides of the 
conductor, and then is folded over 
to grip and force the insulated 
conductor into the wire barrel area 
of the contact At this point in the 
application the insulation is 
displaced from the conductor and 
positive contact is made with the 
flat conductor, This results in a 
termination with excellent electrical 
and mechanical characteristics. 

The 025 x 025 pin contact and 
mating rereptacles are available 
with gold over nickel plating and 
accept cable with 060” i  065” wide 
conductors on 100” centers per 
NAS729, IPC-FC-220 and 
MIL-C-55543. Solder tab contacts 
for making permanent solder 
terminations to  printed circuit 
boards are available in either gold 
over nickel plating or t in plating. 

The AMP-UNYT Flexible Flat Cable 
Connector is available in  9, 19, 29, 
33 and 38 positions, male and female. 
with or without mounting ears. 

This versatile connector mates with 
a number of A MP* Connectors 
including AMPMODU * Connectors. 

nickel or tin plating. 

The A ~ P . ~ - M A  TIC Automatic 
Flexible FIat Cable Terminating 
Machine applies contacts to the 
cable i:i one continuous action. 
The operator simply positions the 
cable in the alignment fixture, which 
is part of the machine, and then 
presses !he start button. Speed of 
application d r i d  the re l iab~l i~y of 
the termiriatioris provide you with 
overall applied cost savings. 

Illustrated. above, is a cross 
sectional view of the A ~ P . ~ ~ Y T  
flexible flat cable coptact showing 
the high performance insulation 
d is p la c i n g tee h r i  i q u e. This 
termination is accomplished by 
the legs on the contact penetrating 
the insulation on both sides of 
the conductor and folding over to 
grip and force the insulated 
conductor up into the wire barrel 
where the insulation displacing 
lances make positive contact with 
the conductor. 

~ o n t a c ~  S p e c ~ f j ~ a t i o ~ s  
Electrical Characteristics: 
a. Contact Current Rating: 

3 amperes continuous 
b. Operating Temperature: 

Perf o rma nce: 
a. High Potential: 1,200 VAC RMS 
b. Insulation Resistance: 5,000 

mego hms mini mu m between 
contacts 

-65°C to C 125°C 

All ~ i ~ e n s i o n s  in Inches 

h 
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Contacts 

Receptacle 
Contacts 

Solder Tab 

- 
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Pin Connectors 

Receptacle Connectors 

A ~ P M ~ D ~  Receptacle 
Connectors for 
P.C. Applications 

IV- 6 

Pin Connector 
with Mounting Ears " )  Pin Connector 

without Mounting Ears 

NOTE: Additional sizes between 9 and 33 positions can be made available. Consult AMP Incorporated. 
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NAFl Insert and Pin Contacts 

Hand Tools and Hardware 

INCORPORATED 
HARRISBURG. PENNSYLVANIA 17105 
Phone 717-564-0101 TWX 510-657-4110 

40 Position 
(Double Row-20 

Contacts per Row) 

2 0 9 6  - cr 

2 036 5- 036 - *s 

lx '  9 ", 

066 m- "0 

Housing Material Kltniiyl Phthaiate 
?,irt No 86597-3 

728 a. 

For Flexible Flat Conductor Gable 
~erminat ions  

(.360"/.065" wide conductors on .loo" min P 
centers. ,015" rnax. total cable thickness) 

Materral: Phosphor Bronze 
Part No : 86598-2. gold flash over 000030 
nickel entire contact, 000050 gold on 
contact area only 

P 728 - -  

~ e ~ ~ i n a ~ i o n s  
(.040"..056" dia. insulation range) 

Material: Phosphor Bronze 
part N o .  86509-?, gold flash over .000030 
r,irkrl dntire conTact, ,000050 gold on 
contact area only 

J a I: ksc r ews 
FIXED 

Part Mo. Type Material a 
~~ 

700Y7 ' V 3 l e  S t i i n  Steel 815 
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PRODUCT SPECIFICATION 
FLEXIBLE F I A T  CABLE CONNECTOR 

1 .  SCOPE: 

This specification establishes the' physica I and performance requirements 
for the FLEXIBLE F I A T  CABLE CONNECTOR and describes the testing 
and quality assurance provisions applicable to product manufactured to 
this specification. 

Product Configuration - The connectors covered by this specification 
are of two basic types described below. 

TYPE I - Flat cable to flat cable uti l izing crimp type'contacts, box shaped 
pin and sockets, retained in  molded plastic housings. 

TYPE II - Flat cable to printed.wiring boards - utilizing crimp-snap in  re- 
ceptacle or pins on the tape cable and AMP MODU MOD II receptacles or 
posts mounted to the printed wiring board 

2. REFERENCE DOCUMENTS: 

The following documents form a part of this specification to the extent 
referenced here i n : 

2.1 MILITARY AND FEDERAL SPECIFICATIONS - 
MI L-M-14F Molding Material Thermo Setting 
MIL-1-45208 Inspection System Requirements 
MI L- P-4612 0 Plastic Molding and Extrusion Material , Polysulfone 
MI L- G-45204 Go Id Plat i ng; E I ec t rode pos i ted 
MI L-W-16878 Wire , Electrical , Insulated , Copper 
Q Q- 6- 750 Phospher Bronze 
QQ- N-290 Ni c ke I Plat i ng ; E lec trodepos i ted 

2.2 AMP SPECIFICATIONS - 
109-1 

109-3 

Definitions of Terms and Methods used in  AMP 
Test Specifications 
Mit l ivol t  Drop Method for Measuring Resistance 

2.3 MI LITARY STANDARDS 

MI L-STD-202 Test Methods for Electronic and Electrical Component 
Parts 

IV- 11 



MIL-STD-105 Sampling Procedures and Tables for Inspection 
by Attributes 

2.4 OTHER DOCUMENTS - 
A STM- B- 1 03 
NAS 729 

Phosphor Bronze 
Cable, Electrical, Flat Conductor, Flexible 

3.  DESIGN REQUIREMENT: 

3.1 PHYSICAL CHARACTERISTICS AND MATERIAL - The dimensions of a l l  
components that are parts of the connector assembly shall meet the re- 
quirements contained on the applicable drawings. Materials and finishes 
used shall be as specified i n  the following paragraphs. Substitute materials 
and finishes may be authorized only after the performance of the substitute 
has been demonstrated and shall be capable of meeting the requirements 
of this specification. 

3.1.1 HOUSINGS - The housings shall be fabricated from Polysulfone or 
Diallyl Phalate material conforming to MIL-P-46120 or MIL-M- 
14-F-SDGF. 

3.1.2 CONTACTS - The contacts shall be fabricated from phosphor 
bronze conforming to QQ-6-750. 

3.1.3 CONTACT PLATING - The contacts shall be plated gold over 
nickel to the thickness specified on the applicable drawing. 
The gold plating shall conform to MIL-G-45204 and nickel 
plating to QQ-N-290. 

3.2 PERFORMANCE AND ENVIRONMENTAL RATINGS - The flexible flat 
cable connector shall meet the following ratings when exposed to en- 
vironmental stress of this specification. 

3.2.1 Temperature- Current -Rating - The connectors are rated for 
continuous operation at  an upper temperature limit of +8S°C 
and a lower temperature l i m i t  of -55OC. Ambient temperature 
conditions and current loading of contacts shall be considered 
i n  determining whether these l imits are exceeded. Typical 
Temperature rise characteristics; at an ambient temperature of 

SHEET I=\ A ! ~ , ! ~ ~ ~ P ~ ~ ~ D  
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25.6OC a current of 3 amperes through a l l  contacts of a 
19 position plug mated with a AMPMODU MOD II recep- 
tacle creates a connector assembly housing temperature 
of 65OC. 

3.2.2 CURRENT RAT1 NG - 3 Amperes. 

3.2.3 I NSUIATION RESISTANCE - Greater than 1,000 megohms. 

3.2.4 TERM1 NATION RESISTANCE - 25 Milliohms - maximum. 

3.2.5 I NDlVlDUAL CONTACT RETENTION - 10 Pounds - minimum. 

3.2.6 TOTAL MATING FORCE PER CONTACT - 5 .O ounces maximum. 

3.2.7 SEPARATION FORCE PER CONTACT - .75 ounce minimum. 

3 2 -8 DIELECTRIC STRENGTH (SEA LEVEL) - 1200 VAC (Test Voltage). 

3.2.9 DURABILITY- 500 Cycles (Gold). 

3.2.10 MA1 NTENANCE AGi NG - 10 Contact Insertion-Extractions. 

3.2.1 1 THERMAL SHOCK - MIL-STD-202, Method 107, Condition 
A -55' - .C85OC. 

3.2.12 VIBRATION - MIL-STD-202, Method 201 (10-55 CPS ). 

3.2.13 PHYSICAL SHOCK - MIL-STD-202, Method 205, Condition B (30 G ) 

3.2.14 MOISTURE RESISTANCE - MIL-STD-202, Method 106 ( Delete Step 7b ) 

3.2.15 SALT SPRAY - MIL-STD-202, Method 101, Condition 48 hr @O%. 

4. TEST REQUIREMENTS AND METHODS: 

4.1 TEST ENVIRONMENTS AND CONDITIONS - Unless specifically stated, 
tests and examinations required by this specification shal I be conducted 
under any combination of conditions within the following ranges: 

HARRISBURO. PENNA 

PRODUCT SPEC IFlCATlO N 
FLEXIBLE FLAT CABLE CONNECTOR 

NAME 
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4.2 

4.3. 

4.4 

4.5 

4.6 

Temperature : 20° to 30% 
Relative Humidity : 
Barometric Pressure : 

30 to 80 percent 
24 to 31 inches of mercury 

TEST MEASUREMENTS - Whenever possible, a l l  testing shall be con- 
ducted i n  a manner which yields variables data. Unless otherwise 
specified, a minimum of 30 random measurements shall be recorded. 

EXAM1 NATION OF PRODUCT - Before, during and after testing the test 
operator shall visually examine hardware, to note and record original and 
changed characteristics with respect to; surface finish, texture, or cracks, etc . 
Changes in physical characteristics beyond drawing and/or specification 
allowances shall be considered a test failure. 

TOTAL MATING FORCE - When tested in  accordance with Paragraph 
4.4.1, the mating force per contact shal I not exceed 5 .O ounces. 

4.4.1 TOTAL MATING FORCE - The force to mate the connector halves 
shall be measured and recorded. The force shall be determined by 
dividing the total mating force by the number of loaded contact 
positions. The measured values shall meet the requirements of 
Paragraph 4.4. 

TERMINATION RESISTANCE (LOW LEVEL) - When tested i n  accordance 
with Paragraph 4.5.1, the resistance of mated pairs of contacts shall not 
exceed 25 mi I I iohms . 
4.5.1 TERMINATION RESISTANCE (LOW LEVEL) - The resistance of 

individual mated pairs of contacts shall be measured as shown 
i n  Figure 2 in  accordance with AMP Test Specification 109-3. 
The test current shall not exceed 1 .O milliamps D.C. and the open 
circuit voltage shall not exceed 20 millivolts. The measurements 
shal I meet the requirements of Paragraph 4.5. 

TERMINATION RESISTANCE (RATED CURRENT) - When tested i n  accordance 
with Paragraph 4.6.1, the resistance of mated pairs of contacts shall not 
exceed 25 mi  I I iohms . 
4.6.1 TERMINATION RESISTANCE (RATED CURRENT) - The resista-nce 

of individual mated pairs of contacts shall be measured between 
the points shown in Figure 2 i n  accordance with Method 307 of 
MIL-STD-202. Each mated pair of contacts shall be energized 
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4 .f 

4.8 

4.9 

separately with 3 amperes (A .C .). Measurements shall be 
taken after the temperature of the contacts has stabilized 
and shall meet the requirements of Paragraph 4.6. 

CONTACT SEPARATION FORCE - When tested i n  accordance with 
Paragmph 4.7.1 , the separation force per contact s,hall not be less 
than 0.75 ounces. 

4.7.1 CONTACT SEPARATOR FORCE - The force to unmate the 
gauge pin shown in  Figure 3 shall be measured and recorded. 
The measured force per contact shall meet the requirements 
of Paragraph 4.7. 

INSULATION RESISTANCE - When tested in accordance with Paragraph 
4.8.1 , the insulation resistance s h a l l  not be less than 5,000 megohms and 
after environmental exposure shal I not be less than 1 , 000 megohms. 

4.8.1 INSULATION RESISTANCE - The unmated flat cable plug connector 
s h a l l  be tested i n  accordance with Method 302, Test Condition B of 
MI L-STD-202. The measurements shal I be made between random 
adjacent pairs of contacts and the measurements shall meet the 
requirements of Paragraph 4.8. 

DIELECTRIC STRENGTH - When tested in  accordance with Paragraph 
4.9.1 , the flat cable plug connectors shall show no evidence of break- 
down or flashover when the voltages specified i n  Table 1 are applied. 

4.9.1 DIELECTRIC STRENGTH - The unmated flat connector halves shall 
be tested i n  accordance with Method 301 of MIL-STD-202 at the 
voltages and simulated altitudes shown in Table 1.  The voltages shall 
be applied between a l l  adjacent contacts a t  a rate not exceeding 
500 volts per second until the applicable voltage of Table 1 i s  
reached. The specified voltage shall be maintained for one 
minute. (See 4 -9) 

TABLE 1 

DIELECTRIC STRENGTH 

ALTITUDE VOLTAGE 
(FEET) 

Sea Level 
25,000 
50,000 

(AC RMS) 
1,200 

800 
550 

5 OF? LOC REV I A I""' 108-9,024 A 
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4.10 MAINTENANCE AGING - When tested in accordance with 
Paragraph 4.10.1, the contacts shall withstand a 10 pound axial 
load. 

k.lO.1 MAINTENANCE AGING - The crimped contacts shall be 
inserted and extracted thru ten (10) insertions, after the 
tenth insertion the contacts shall then be subjected to an 
axial load of ten pounds applied to the contact in a 
direction opposite that of insertion without dislodging 
per paragraph 4.10. 

4.1 1 THERMAL SHOCK - When tested i n  accordance with Paragraph 
4.1 1.1, there shall be no evidence of physical damage and 
connector shall be capable of meeting subsequent tests in Table II. 

4.11.1 THERMAL SHOC K - The mated assemblies shall be subjected fo 
temperature cycling in accordance with Method 107, Condition 
A of MIL-STD-202. The assemblies shall meet the requirements 
of Paragraph 4.1 1 . 

4.12 DURABILITY - When tested in accordance with Paragraph 4.12.1, the 
assemblies s h a l l  show no evidence of mechanical damage and shall be 
capable of meeting subsequent tests in Table II. 

4.12.1 DURABILITY - The assemblies shall be subjected to 500 cycles 
of mating and unmating at  a rate not exceeding 500 cycles per 
hour. The cycling shall be conducted in a manner which 
simulates service. After cycling, the assemblies shal l  meet 
the requirements of Paragraph 4.12. 

4.13 VIBRATION - When tested in accordance with Paragraph 4.13.1 the 
assemblies shall show no evidence of cracking, breaking, loosening of 
parts, nor loss of continuity of any contact circuit greater than one 
microsecond. 

4.13.1 VIBRATION - The mated assemblies shall be tested i n  accordance 
with Method 201 of MIL-STD-202. The assemblies shall be 
rigidly attached to the vibration fixture. The cable s h a l l  be se- 
cured to the vibration fixture as shown in Figure 4 or 5. A l l  
contacts s h a l l  be series wires and connected to a suitable testing 

AMP INCORPORATED 
HARRIODURO. PENNA 
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circuit wi th 0.1 ampere flowing through the contacts. 
The assemblies shall meet the requirements of Paragraph 4.13. 

4.14 SHOCK - When tested i n  accordance with Paragraph 4.14.1, the 
assemblies s h a l l  show no evidence of cracking, breaking, loosening 
of parts, nor loss of continuity of any contact circuit greater than one 
microsecond. 

4.14.1 SHOCK - The mated assemblies shall be tested in accordance 
with Method 205, Condition B of MIL-STD-202. Al l  contacts 
s h a l l  be series wired and connected to a suitable testing circuit 
with 0.1 ampere flowing through the contacts. The shock test 
s h a l l  be repeated 3 times in  both directions of the referenced 
900 axis planes ( a  total of 18 drops ). The assemblies shall 
meet the requirements of Paragraph 4.14. 

4.15 MOISTURE RESISTANCE - When tested in  accordance with Paragraph 
4.15 .l , the assemblies shall meet the subsequent tests of Table II. 

4.15.1 MOISTURE RESISTANCE - The unmated assemblies shall be 
tested in accordance with Method 106 of MIL-STD-202, 
except that Step 7b i s  not required. Following exposure, 
the assemblies shall meet the requirements of Paragraph 
4.15. 

4.16 SALT SPRAY - When tested i n  accordance with Paragraph 4i16.1, 
the assemblies shall meet the subsequent.tests of Table II. 

4.16.1 SALT SPRAY - The unmated assemblies shall be subiected 
to the salt spray test in accordance with Method 101, Condition 
6, 20% of salt solution shall be used, of  MIL-STD-202. 
Following the cleaning operation at the end of the exposure 
period, the assemblies shall be dried in a circulating air  oven 
for a maximum of 12 hours at 38" i 3°C. The mated assemblies 
s h a l l  meet the requirements of Paragraph 4.16. 

4.17 TEMPERATURE LIFE - When tested i n  accordance with Paragraph 4.17.1, 
the mated assemblies shall meet the requirements of Paragraph 4.8 and 
subsequent tests of Table II . 
4.17.1 TEMPERATURE LIFE - The mated assemblies s h a l l  be tested 

in accordance with Method 1'08, Condition B of MIL-STD-202, 
at  a temperature of 85 * 2°C. When the assemblies have re- 
turned to room temperature they s h a l l  meet the requirements of 
Paragraph 4.17. 

I PRODUCT SPECIFICATION 
. . I FLEXIBLE FLAT CABLE CONNECTOR 
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4.18 CONTACT RETENTION - When tested in accordance with Paragraph 
4.18.1, the contact retention shall not be less than 10 pounds. 

SHEET 1-1 "?~&'~,~P~~ZD 
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4.18.1 CONTACT RETENTION - The force to dislodge the contacts 
shall be measured and recorded. The load sha l l  be applied 
to the contacts from the mating face at approximately 2 pounds 
per second. The force value shall meet the requirements of 
Paragraph 4.18. 

4.19 CONTACT CRIMP STRENGTH - When tested in  accordance with 
Paragraph 4.19.1 , the strength of the crimp shall not be less than 
the following values: 

FLAT CABLE 5 Pounds 
# 22 Wire 1 1  Pounds 
# 24 Wire 7 Pounds 

4.19.1 CONTACT CRIMP STRENGTH - The contacts s h a l l  be placed 
i n  a standard tensile testing machine and an axial load shall 
be applied at a rate of one inch per minute. The holding 
surface or clamps of the testing machine may be serrated to provide 
sufficient gripping or holding strength. The contacts shall meet 
the requirements of Paragraph 4.19. 

5. QUALITY ASSURANCE PROVISIONS: 

5.1 GENERAL REQUIREMENTS - This section of the specification defines 
the tests and inspections required to demonstrate the abil ity of the 
FLEXIBLE FLAT CABLE CONNECTOR product to comply with the re- 
quirements of this specification. 

5.2 QUALIFICATION TEST - Product conformance s h a l l  be demonstrated 
by subjecting production samples to the Qualification Test Sequence 
shown in Table I I .  

5.2.1 PREPARATION OF TEST HARDWARE - The test samples which 
are representative of current production s h a l l  be prepared in  
conformance with the app I ica ble drawings, inspect ion procedures, 
specifications, and instruction sheets. A l l  hardware s h a l l  be 
identified and coded per drawing. A minimum of five each of 
the type connector assemblies being qualified s h a l l  be submitted 
for test, and the following required samples shall be represented 
in  the test package. 
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The contacts used with flat cable s h a l l  be crimped on 
3 foot lengths of cable conforming to N A S  729 Type A 
or equivalent. When qualifying Type II connectors 
Modu II connectors shall be attached to printed wiring 
boards made in accordance with' Figure 1 . 
Component parts shall be subjected to inspection and 
tests to assure product conformance to Section 3 of the 
specification. Dimensional and visual inspections as 
welt as mechanical and electrical tests shall be 
performed using both sampling and 100% inspection 
methods. The inspection system shall meet the require- 
ments of MIL-1-45208. AMP, as the responsible 
authority s h a l l  select the sampling plan, and the 
acceptance quality level in  order to assure the quality 
of the product. A 1 .O% AQL shall be used for rnaior 
defects and a 4 .O% AQL for minor defects. A major 
defect i s  defined as a non conforming condition which 
degrades the performance or reliability of the product 
to the extent wbere it does not meet the requirements of 
Section 3 .  A minor defect i s  defined as non conforming 
condition which w i l l  not degrade the performance or 
reliability of the product to the extent where it w i l l  not 
meet the requirements of Section 3 .  

5.3 TEST DOCUMENTATION - A formal report containing a l l  pertinent 
test data and analysis summaries, shall be issued at the completion 
of the qualification test program. 

HARRl8DURO. PENNA 

NO. 

1 08-9.024 

.-.* " ._" ..-- I FLEXIBU FLAT CABLE CONNECTOR 

IV- I 9  



TABLE II 

QUALIFICATION TEST SEQUENCE 

TEST SEQUENCE 

Examination of Product 
Mating Force 
Contact Seperotion Force 
Termination Resistance (Low Level) 
Termination Resistance (Rated Current) 
I nsu la t ion Resistance (I ni t ia I) 
Dielectric Strength 
Maintenance Aging 
Therma I Shock 
Durability 
Temperature Life 
Insulation Resistance (After Test) 
Vibration 
Physical Shock 
Moisture Resistance 
Salt Spray 
Termination Resistance (Low Level) 
Termination Resistance (Rated Current) 
Dielectric (Sea Level) 
Insulation Resistance 
Contact Retention 
Contact Crimp Strength 

REQUIREMENT 
PARAGRAPH 

4.3 
4.4 
4.7 
4.5 
4.6 
4.8 
4.9 
4.10 
4.11 
4.12 
4.17 
4.8 
4.13 
4.14 
4.15 
4.16 
4.5 
4.6 
4.9 
4.8 
4.18 
4.19 

TEST 
GROUP 

X 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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L- .loo* .002 

1 

2 .ooo i .010 
I 

1 

f- \ 
* ,010 

.lo0 f .002 (Non-Accumulative) 

MATERIAL: G-10 (Glass Epoxy), 
Single Clad 1 Oz, 
Cu., .062 k.0075 
Thickness 

PRINTED WIRING TEST BOARD 
FIGURE 1 

AMP INCORPORATEC 
HARRISOURO. PENNA 

1nQ-O n74 

I FLEXIBLE FIAT CABLE CONNECTOR 
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FIGURE 2 

TERMINATION RESISTANCE 
TYPE II FLEXIBLE FLAT CABLE ,- Plug Connector 

/ ,=-AMP MODU Connector 
Assem b I y 

Power Supply I 

Type I Connector /- 

Caw. 

AMP INCORPORATED 
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FIGURE 3 

ROUND GAGE P IN  

, 2/ ~ +- Blend al l  Radii 

k-, .SO0 Minimum 

MATERIAL: Van Keuren Alloy Steel 

FINISH: 2 to Micro inch RMS 

HARRIS~URO. CLNNA 
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FIGURE 4 

VIBRATION MOUNTINGS FOR TYPE I 

ATTACH ENTIRE ASSEMBLY TO VIBRATION FIXTURE 
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FIGURE 5 

VIBRATION M O U N T I N G  TYPE 11 

Tape Cable Connector 
r- 

Printed Wiring Board 

L F i x t u r e  

ATTACH ENTIRE ASSEMBLY TO VIBRATION FIXTURE 

I FLEXIBLE FLAT CABLE CONNECTOR 
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l d 2  &@- SUBMITTED BY : 
Reliability Engineering 

APPROVED BY : +/+t?9 
Date 

APPROVED BY: 
Product Engineering / 

6 -2-69 
Date 

APPROVED BY: ,&d- &.(;-(gg 
Test Engineering Date 

AMP IWCORCQIMTRD 
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1. Triple layers of 36 conductor cable . . . round wires to triple roll.up . . . then, 
by slitting cable, branch circuitry from each layer back to round wire. 2. 28 con- 
ductor cable and rack and panel connector with wire wrap pins. 3. Series of 
Ansley printed circuit board connectors on 28 conductor cable with "Spread-Pitch" 
to  change conductor spacing from .loo" to ,156" to  match P.C. board. 4. Triple 
layered 12 conductor cable jumper, strain relieved and connected to p.c. boards 
mounted with signal balancing devices and components. "Spread-Pitch" from 
,075" to  ,125" pitch. Jumpers supplied 11' long. Conductors are of .035" wide 

IV- 30 



copper 2 mils thick. 5. Double side screen shielded cable terminated to P.C. boards. 
24" long wide cable used "Spread-Pitch" on one end. Narrow cable 36" long. 
6. Multilayered flat cable assembly standardizes ,all interconnection wiring. 31 
conductor transmission cables, strain relieved and connected to p.c. boards, ready 
to  plug-in. Protected with Ansley non metallic isolation material. 7. 16 conductor 
jumper utilizing "Spread.Pitch" from ,075'' to  .125" pitch. Other jumpers supplied 
in sizes ranging from 8' to 30" long and with "Spread-Pitch" ends from ,050'' to  
'.125" pitch. Positive strain relief to  protect connection to board. 
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:ing Coax and 
d Pairs For 

impedance cross-tal k 
propagation velocity capacitance. 

Our ability to  build the controlled characteristics neces- 
sary for transmission line interconnection wiring has 
been the result of pioneering and continuing research in 
dielectric materials, conductor pitch geometry and 
shielding technology. 

The combinations of signal transmission characteristics 
are limitless. Frequently systems can be designed with- 
out a ground plant. . . the size and type of conductors 
and insulation are carefully selected to satisfy all 
electrical and’ mechanical requirements. Signaflo systems 
often incorporate an Ansley developed non-metallic 
isolation material to control layer-to-layer cross-talk. I f  
shielding is required, solid metal foil, deposited metal, 
wire mesh or other forms of conductive materials are 
selectively used on either one or two sides of the cable. 

Replac 
Twiste 
Signal Transmission 
Ansley Signaflo Multiconductor Trans- 
mission Line Systems are designed to 
specific customer needs of: 

LINE WlRlN  

Ansley Signaflo Transmission Line Systems are being 
designed and used in today’s high speed computers 
(from 5 nanoseconds down to 1 nanosecoi 
time). These are hiohlv soohisticated 1-0 cat 
which maintain identical electrical design char&&istics 
within and between equipment cabinets. 

Three factors of consideration for flexible 
wire applications are important. 

1. ELECTRICAL AND MECHANICAL 
Excellent dielectric properties are avail- 
able in extremely thin, very flexible films 
with high strength, resistance to abrasion, 
tension, tearing and cracking. When fully 
annealed copper conductors or Ansley 
super flexible conductors are bonded 
between such films, f lat cable with excel- 
lent electrical characteristics and an al- 
most indestructible flexibility resu Its. 

2. TYPE OF FLEXURE 
Requirements for flexing vary greatly to meet each 
application. One application required a limp assembly 
which produced no measurable resistance to motion on 
circuitry connections to air bearing supported disc/drum 
memory heads. Another difficult requirement was that 
in which multi-million flexures were made at  significant 
“g” loadings. Ansley flexible assemblies lend themselves 

WIRES 

to a multitude of flexure requirements not possible by 
other means. 

3. PACKAGING 
Wherever wiring must move, hinged panels or doors, 
traveling heads on machinery, rotating equipment, or 
rack and panel wiring. Ansley flat wiring assemblies offer 
major advantages. Mechanical helpers such as springs, 
pulleys, jointed arms or other hardware can be elimi- 
nated. The configuration is dependent on packaging 
requirements of space, weight, travel, etc. Heat formed 
radii, roll-ups, lazy ”S” and accordion are a few of the 
techniques used. 

1. Ansley assembly to connect mother board to distribution area which allows 
board to be retractile without electrical interruption uses double layered roll-up 
utilizing “Spread-Pitch” cable .lO(Y’ to 156” pitch. Note conductor spacing to 
interface with p.c. board. Sp&ial clamps hold cable to p.c. board on one end . . . other end uses connectors fitted with wire wrap pins. 2. Assembly for P.C card 
check out with 36 conductor, 2” long cable which acts as hinge for 90° move- 
ment of card holder between P.C. board connectors. 3. Miniature roll-up for 15” 
extension of removable chassis with special connectors to match customer 
hardware. 4. Si naflo transmission line Sys:em for 115 ohm controlled imped- 
ance level. Cabye has signal transmission lines on either side of larger con- 
ductors which are current carrying and eliminated the need of two separate 
cables. 5. Signaflo transmission line system for 100 ohm, 1.45 nanosecond veloc- 
i ty of propagation requirement. Multi layered cable separated by a ladder type 
Ansley non-metallic isolation barrier which keeps the cable in place as well as 

, 
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isolates the cable layers from each other or the chassis so that electrical char- 
acteristics do not change. 6. 100 ohm Signaflo transmission line system with 18 
conductors. Capacitive coupling is 4% maximum between 2 adjacent signal 
lines with minimum cross-talk. 7. Signaflo transmission line system for 84 ohm 
1.5 nanosecond velocity of propagation requirement. aci metallic isolation bar: 
rier protects shielded cable from outside interference. 8-9-10. Various Signaflo 
system jumpers for card racks to  replace expensive assembly. Molded card 
holder functions as cable holder strain relief, two layer separation barrier and 
connector mount. “Spread-Pitch”’cab1e is .075Ir to ,150” and .loort to .400” pitch. 
11. Special spool to guide extremely long extension of roll-up for machinery 
control application. 12. Signaflo Transmission line system to connect read-write 
matrix on computer. System required 93 ohm controlled level of impedance and 
cross-talk 25 db or better. “Spread-Pitch” in center of 4’ long jumper allowed 
mounting support through cable. Ends of cable connected to Ansley Free-Flex 
flexible etched circuit. 



for Memory Devices. 

Disc and Drum Memory Interconnection 

The requirements for disc and drum memory intercon- 
nection wiring for high speed, high "g" loading travel i s  
being met by super- flexible Ansley I/S Systems. 
Laminates of thin (less than 1/2 mil) copper and thin 
exotic dielectric materials offer lightness, strength and 
flexibility for mu Iti-mi II ion in-service flexures. 

Core Stack Interconnection 
1. Super flexible dielectric films and thin (1 mil or less) copper conductors can be 
laminated by Ansleytomaketheca bleforSi naflol/SSysteps(superflexibledielec- 
tric films cannot be etched). Photo at ne% is SuDer flexible Anslev f/S SVStem Dependant upon each manufacturer's particular design 

requirements to interconnect adjacent memory plans, 
Ansley has developed non-removable and removable 
interconnection systems for plane to plane or Ansley has 
developed systems stack to stack interconnection. These 
I/S Systems offer high reliability, lower cost and in most 
instances distinct servicing or rework advantages. 

used for Disc Memory interkonnection. 6xygen-free rolled copper liminatkd be- 
tween thin. super-flexible dielectric material produced interconnection wiring with 
no measurable resistance to mechanical pressure to magnetic pick.ups-from 
drums floating on air bearings. Photo at left shows assembly installed in carriage. 
2. Interconnection 'umper for high density core memory stack. Two standard P.C. 
board diallvl ohthalate connectors 1.050" Ditch). Two lavers of oolvimide flat cable 
terminated 6y Ansley mass bonding wiih stiain re l t f  providea by glass rein- 
forced nylon cover molded to  conne'ctor. Pre-folded accordion layers of cable 
allow stacking density of 5/16" center-to-center of connector for top-to-bottom 
and bottom-to-top memory interconnection. This type interconnection jumper 
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assembly is also furnished in other configurations and for screw mounting. 
3 Core stack interconnection is but one t pe which gives extremely hi h packag- irk density as well as removabilit for repyacement of a plane. The system shown 
is for conductors on .050 pitch. i, 16,32 and 64 conductor interconnection can 
be supplied. Conductors are interrupted in connector for 2% D memories. 4. 
Ansley I/S System which is a 10” long lated wire support structure with plated 
wires connected to etched substrate g. Over 6‘ of sense digit cable for planar 
thin film memory. Close up shows Ahsley “Micro-Pitch” cabling of sense digit 
multiples and their connection to the P.C. board. 6. Ansley I/S System which in- 
cludes plated wire support structure word strap and flux concentrator This I/S 
S stem required proper selection of materials close tolerance positidning and 
“kicro-Pitch” precision spacing of conductors: 



- 
Flex-Weld Cable Assemblies FOR MILITARY 

APP L I CAT IONS 

The rigid requirements of the avionics industry for 
military acceptance demand the use of f lat  cable 
assemblies produced by the Ansley Flex-Weld process. 

The Flex-Weld process provides strength equal to the 
original cable material itself, to terminations welded 
through the insulation without stripping. All-welded 
hard terminations of pins, eyelets or weld tabs can be 
made to  flat cable and etched circuitry, whether rigid or 
flexible. Thus every type connector, either rectangular 
with in-line pin arrangements or round connectors, can 
be accommodated. 

Resistance to severe environments, extreme vibration 
and shock are demanded. Long-life flexibility, reduced 
size and weight, elimination of wiring errors, repeatable 
electrical characteristics and long term reliability are 
demanded. All these demands are being met with Ansley 
Flex-Weld cable assemblies. 

One typical example is a Flex-Weld cable assembly in the 
Lockheed Agena Space Vehicle. Application of Flex- 
Weld techniques permitted a 2 to  I reduction in volume 
in a circuit distribution center. To accommodate neces- 
sary circuit programming changes in instrumentation- 
channels, a wire wrap distribution panel i s  used to make 
connections a t  random among 19 external connectors 
having a total of 971 contacts. The entire assembly is 
contained in a box measuring 7 x 8 x 4 inches. Flat 
conductor cable in multilayer array with electrostatic 
shielding between layers makes the small size possible. 
All welded Ansley Flex-Weld terminations provide reli- 
able system operation at 7 G’s for 25 minutes on each 
axis. 

Other examples which display equally outstanding solu- 
tions t o  interconnecting wiring are shown on these 
pages. 

Most of the applications on this page show Ansley Flat 
Cable Systems terminated to AN or other Mil approved 
connectors for military or aerospace applications. The 
wide diversity of terminating techniques offered by 
Ansley make flat cable systems universally applicable. 

1. Shielded Flex-Weld@ drawer cable with multiple branching permits high density 
foradvanced fire control system. Transition to Bu Weps input/output connectors 
IS made with stranded wire. Internal connectors mate with wire wrap blades. 
2. Flex-Weld cable assembly provides integrated interconnect system which ac- 
commodates over 2000 random interconnections in advanced avionics equipment. 
Five multilayer interconnect boards, two 2-sided component boards, 20 cable 
assemblies with card edge connectors and solder pin terminations. 13 cable 
assemblies with solder pin terminations at both ends, and one input/outwt cable 
assembly form separable modular components. 3. Flex-Weld shielded cable assem- 
bly for submarine navigation system console drawer interconnection. Cable with- 
stands over a million flexings over a 1” radius. A l l  cables are shielded both sides 

k 
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with the shielding periodically welded to  ground conductors in the cable. 4. Four 
layer Flex-Weld flat cable system formed in a service loop for inputloutput con. 
nections from 100 pin miniature D type connector to  a mother board. Solder termi- 
nal pins coincide with hole pattern in mother board. 5. Multilayer 61 conductor 
high density Flex-Weld jumper to withstand severe vibration and shock. Carries 
power supply to  mother board in missile applicatioh. 6. Flex-Weld shielded two 
sides, flat cable assemblies for advanced space vehicle application. Corrugations 
provide flexibility and long flex life. 7. Flexible heavy-duty Flex-Weld jumper for 
power handling application on advanced missile required copper conductors 
with ,005 x ,200 cross section to  carry high currents. Three layers of  Mylar 
insulated flat cable are terminated with wire wrap pins. 
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Free-Flex Etched Circuitry CHEMICALLY 
CREATED 
CIRCUITRY 

Free-F1ex"Circuitry gives electrical and electronic pack- 
aging engineers a versatile design tool t o  accomplish 
multiple objectives. 

Free-Flex Circuitry includes a wide adaptive range of 
insulator films: polyesters, fluorocarbons, impregnated 
glass cloth, epoxy, polyimides and others. The choice of 
material is dependent upon electrical, physical and 
environmental requirements. 

Conductors are usually electro-deposited or rolled cop- 
per foi l  available in  various thicknesses t o  meet current 
carrying requirements as well as flexibility. Fine line 
etching down to  .003" line widths and .003" spacing i s  
available and produced with specially processed rolled 
copper foil, which allows 180° creases in any direction 
without fear of distortion or cracking. 

Many types of conductor terminations are available: 
solder pads, eyelets, pins, connectors, plated-thru-holes, 
Ansley Flex-Weld technique, which permits welding 
through the insulation, or Ansley's mass bonding 
method. 

Free-Flex Mark II Circuitry 

Free-Flex Mark I I  Circuitry is a significant Ansley 
development for flexible circuit fabrication which fusion 
bonds FEP Teflon, Kapton and OFHC copper. By 
eliminating the problems of combining these well proven 
materials, Ansley Free-Flex Mark II Circuitry is ideally 
suited to  high performance applications, such as: 

(a) Single layer flexible circuits, 
(b) Two layer flexible circuits with multiple cross- 

overs. 
(c) Flexible circuits with crossovers which provide 

twisted pair electrical characteristics. 
(d) Three-layer circuits with controlled impedance 

transmission line characteristics. 
(e) Free-Flex cable/connector assemblies. 

Kapton gives abrasion resistance, dimensional stability 
and high strength t o  Free-Flex Mark I1 Circuitry. Teflon, 
which does not absorb moisture and is extremely tear 
resistant, effectively cancels the deficiencies of Kapton 
in these properties. Both Kapton and Teflon are excel- 
lent for high temperature environments. 

Outstanding electrical performance results from the high 
dielectric strength of Kapton and the low dielectric 
constant of FEP Teflon. Each conductor is fused t o  and 
surrounded by Teflon FEP which provides the best 
possible electrical isolation. Kapton, bonded t o  the 
surface of the FEP Teflon, provides the high dielectric 
strength to  electrically insulate each layer. 

The fusion also creates an exceptionally high peel 
strength and prevents wicking during any subsequent 
plating or soldering operations. 

This Ansley developed fusion bonding process eliminates 
the need for plated-thru-holes or eyelets, since the open 
solder pads can be repeatedly soldered without fear o f  
deiamination or pad lifting. Comptex circuitry can 
utilize solder ' M s  on both the front and the back side o f  
the flexible pattern. 

1. Free-Flex Circuitry for wrap-around application with connecting pads precisely 
positioned. Various weight copper conductors used to carry current requirements. 
2. Fusion bonded Free-Flex Mark tl Circuitry hold exposed pads firmly in place 
for multiple soldering cycles. 3. Flat cable to raund wire assembly with fusion 
bonded Free-Flex Mark II Circuitry providing interconnection strain-relief of 
unusual strength. 4. Super.flexible fine line etching Free-Flex Circuitry for move 
ing wire application. 5. Above average current required 5 oz. copper conductors 
and glass reinforced film. Multilayer with interlayer connections accomplished 
by plated-thru-holes. Interfacial holes are then comDletely insulated by outer 
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layers of film. 6. Unusual single layer Free.Flex Circuitry with exposed pads 
for interconnection. 7. Free-Flex Circuitry provides an ideal interconnection for 
hard boards. Ansley mass bonding method used for interconnection which was 
then stress relieved and insulated with potting compound. 8. Ansley multilayer 
bus bar with chemically milled conductor elements to provide bussing on mother 
board. 9. Free-Flex Circuitry using hard board material (glass epoxy) for sub- 
strate. Rigid holeto-hole tolerances held on over 1000 plated-thru-holes only 
,0135" dia. 
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Ansley Flat Wiring Systems - Design Criteria 

General: 

Due to the special nature of each application, Ansley 
Flat Wiring Assemblies are custom designed. Many 
systems are designed using combinations of f la t  cable 
and chemically created circuipy. Because each method 
has i t s  own specific design criteria we are presenting the 
following data in two sections. One covers f la t  wiring 
assemblies structured from cable with individual con- 
ductors (flat, round or shaped) laminated between 
various dielectric materials. The other covers flexible 
etched circuitry which is obtained by chemically pro- 
ducing circuitry on a substrate which is then covered by 
various dielectric materials. 

Ansley's capability in producing al l  types of inter- 
connection wiring indicates our capacity to respond with 
practical solutions to the entire electronics industry. 

FLAT WIRING SYSTEMS (not etched) 

Electrical Characteristics 

Current carrying capacity is dependant on 
conductor dimensions, temperature rise 
above ambient allowable, conductor and 
cable geometry and dielectric material 
used. 

The equivalent of AWG sizes from 10 to 
60 in various cross-sectional shapes and 
spacing give wide latitude in current 
capacity, surge impedance, speed of prop- 
agation, attenuation and cross-tal k char- 
acteristics. 

A line to ground DC or peak working 
voltage of 3000 volts is easily attained 
with the dielectric materials commonly 
used. 

Ansley Application Engineers have wide 
experience in the design of systems to 
meet specific electrical requirements. 

Dielectric Materials 

Materials used as dielectrics include flu- 
orocarbons, polyamids, polyesters, poly- 
imides, polyolefins, silicone, vinyls and 
various combinations thereof in order to 
suit the materials electrically, physically 
and thermally to the job requirements. 
Quite often a higher priced raw material 
will yield a lower cost or better quality 
system for the same cost than apparent 
"economy" insulating systems. This is a 
major part of the Ansley design engineer's 
responsibility. . . . designing the best pos- 
sible system a t  the lowest cost to satisfy 
your requirements for a reliable high 
quality system. 

Lamination 

Ansley's rigid specification for cable de- 
mands a sealed lamination (when required 
with a high-strength bond of the con- 
ductors to  the laminate). In service stabil- 
ity and resistance to environmental condi- 
tions are thereby assured. Ansley has 
developed a wide selection of cable bond- 
ing methods and materials. . . some 
rather exotic, such as one-side-only di- 
electric. 

Conductor Pitch 

Standard grid spacings (.025", .050", 
.062", .075", .loo", .156") as well as 
specials are available. However, Ansley's 
development of "Spread-Pitch" allows 
narrow pitch cable to be used and yet 
match hardware contacts with various 
dimensions for interconnection simpli- 
city. 

Ansley's "Micro-Pitch" allows very small 
conductors (less than 0.0005") to be 
closely spaced (0.001 ") and to be held to 
extremely close tolerances. 

Cable Width and Length 

The practical requirements of packaging 
are usually the limiting factor as to width 
of cable. Many applications requiring a 
large number of conductors are best 
handled by multi layer systems, or reduc- 
tion of the pitch to produce higher 
density of conductors. However, cables in 
excess of IO" wide have been supplied. 

Shielded or Unshielded Cable 

For signal transmission lines the physical 
as well as the electrical requirement of 
the application dictate the nature of 
shielded or unshielded cable. Such con- 
trolled characteristics as impedance value, 
propagation velocity, capacitance and 
cross-talk level, etc., are possible with 
Ansley Signaflo Systems. Cabling para- 
meters remain the same from assembly to 
assembly due to the fixed orientation of 
conductors; thus capacitance and impe- 
dance properties of the system are pre- 
dictable and may be designed for the 
specific application. Various forms of 
conductive material such as metal foil, 
deposited metal, wire mesh, etc., are 
utilized on either one or two sides for 
shielding. Ansley's non-metallic isolation 
barriers control cross-talk in multi layered 
cable systems. 

Ansley Flat Wiring Systems 
Termination Methods 

Ansley has developed techniques and 
processes for reliably terminating f lat  
cable to meet the demands of various 
environmental, electrical and mechanical 
requirements for applications over a 
broad spectrum of both military and 
commercial applications. 

Cable Conductor Used as Contact 

This basic method requires stripping the 
insulation, selective plating of bare con- 
ductors and locking in a shell or con- 
nector body to become a male blade or 
female receptacle (See page IO). 

4 
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Welded Terminations 

Ansley patented Flex-Weld process used 
to either directly weld the cable con- 
ductors to weld tabs or to pins for solder 
or crimp pots. Welding is through insula- 
tion and does not require stripping the 
insulation. As can be seen in the photo- 
graphs to the right, the Flex-Weld process 
permits cable to be terminated into al- 
most any type connector. Round con- 
nectors are easily accommodated by fold- 
ing and forming cable ends to match any 
contact layout. All connectors are norm- 
ally potted for stress relief. For flexible 
etched circuitry the Flex-Weld process 
provides all-welded hard terminations of 
pins, eyelets or weld tabs. 

Ansley Mass Bonding 

A proprietary process developed to termi- 
nate all the conductors of multi- 
conductor cable a t  one time. This has 
drastically reduced the cost of reliably 
terminating f la t  cable to rigid or flexible 
circuitry. Many of the illustrations 
throughout this booklet are examples of 
Ansley mass bonding f lat cables to rigid 
circuitry or the interconnecting of closely 
spaced conductors required by I/S Sys- 
tems for Memory Devices. Mass bonding 
requires that the cable insulation be 
stripped - again by proprietary tech- 
niques developed by Ansley . 

The termination of f lat cable to rigid 
circuitry makes it possible to utilize the 
advantages of multilayer boards with 
plated-through holes for component 
mounting, etc. 

CHEMICALLY CREATED CIRCUITRY 

The following material is presented to Lamination 
give an indication of the broad possibili- 
ties of Ansley Chemically Created Cir- Specifications usually require a sealed 
cuitry, which includes Ansley Free-Flex lamination with a high strength bond 
Flexible Etched Circuitry and Ansley consistent with stability and resistance to 
Rigid Circuitry. Used singly or in combin- 
ation or combined with flat cable, cost 
saving, high reliability circuitry perform- 
ing multiple objectives can be accom- 
plished. Both photo-etching and chemical 
milling are basic processes employed to 
produce Ansley Chemically Created Cir- 
cu itry . 

Materials 

environmental conditions. 

Line Etching 

~i~~ line etching down to ,003" line 
widths and .oo3nn spacing is available. 
Free-Flex circuitry requiring 180" creases 
in any direction without fear of distor- 
tion or cracking produced from film with 
specially processed rolled copper foil of 

Conductors - different metals are exceptionally fine grain structure. 
available for varying requirements. 
The usual conductor material speci- 
fied is electro-deposited or rolled cop- 
per foil. This copper foil can be Termination 

provided in thicknesses to In general, %Ider pads, eyelets, connec- 
tors, plated-thru-holes and welded thru OZ. Other thicknesses are possible 

the insulation pins, using the Ansley for specialty circuits. 

Dielectric substrates - Ansley Free- 
-Flex and Free Flex Mark II circuitry 
includes a wide adaptive range of 
insulator films: polyesters, fluoro- 
carbons, impregnated glass cloth, 
epoxy, polyimides and other base 
materials. Choice of material is depen- 
dent upon the physical and electrical, 
characteristic and environmental con- 
ditions required for specific applica- 
tions. These materials may also be 
used in conjunction with the broad 
range of materials available for rigid 
circuitry when combinations of Free- 
Flex circuitry and rigid circuitry are 
required. 

patented Flex-Weld process, are used. 

Interconnection of f lat cable or hard 
boards to flexible circuitry is made econ- 
omically by the Ansley mass bonding 
process which simultaneously intercon- 
nects even extremely fine line etchings. 
This has greatly reduced the cost of 
interconnections, especially in minia- 
turized circuitry. The circuitry package 
can be greatly simplified using plated- 
thru-holes for layer -to- layer intercon- 
nection in multilayer circuitry. 
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Basic Elements and Techniques 
of Ansley 
Flat Wiring Systems 

F16 A 1 I L K !  

Transitional Connector 
for Round Wire 

Often equipment uses round wire 
apd to make the transition to Flat 
Conductor Cable, Ansley has de- 
signed a receptacle block to hold 
leads having especially designed 
crimped Ansley terminals which are 
firmly locked into precision cavities 
(See Fig. A. above). Wirerwrap pin 
contacts are also available. The 
block is molded of dimensionally 
stable polycarbonate resin. Circuit 
numbers are molded on the con- 
nector shell for identification. 
Terminals are gold plated beryllium 
copper, providing positive, spring 
contact and long insertion life. 
Built-in polarity key and security 
lock* assure proper alignment and 
positive holding. 

*Quarter-turn f a s t e n e r s  also 
available. 

-BARE CONDUCTER 

Male Connector 
for Flat Conductor Cable 

Ansley utilizes the conductor itself, 
which i s  selectively gold plated, for 
contact. This eliminates increased 
resistance points. The gold plated 
contact area of the Fiat Conductor 
Cable i s  folded and locked into the 
male connector (see Fig. B. above). 
Conductor 'blade makes firm con- 
tact with female receptacle. Polar- 
ity key and security locks* provide 
proper mating. Circuit identifica- 
tion numbers are molded onto the 
connector. 

FIG. C 

Mid Span Tap (Flat To Flat) 

The selectively gold plated contact area of the Flat 
Conductor Cable is formed and locked into the 
connector housing. To assure positive electrical con- 
tact of each conductor, a stainless steel spring exerts 
pressure on each conductor, 

The spring itself carries no electrical current - i ts  
function i s  mechanical only. (See Fig. C. - above). 
The Mid Span Tap is molded of dimensionally stable 
polycarbonate resin. It can be positioned to receive 
interconnection from either side of the cable. 

CARD OR 

E 
A B C D PITCH CABLE WIDTH 

2.00 1.62 3 0  1.19 .050 14 .EO0 
.075 9 2005 
.loo 7 

2.50 2.12 1.30 1.69 .050 24 1.300 
.075 16 5005 
.loo 12 

2.80 2.42 1.60 1.99 .050 30 1.600 
.075 20 5.005 
.IO0 15 

4.30 3.92 3.10 3.49 .050 60 3.100 
,075 40 f.005 
.loo 30 

4.90 4.52 3.70 4.09 .050 72 3.700 
.075 48 5.005 
,100 36 

5.83 5.45 4.63 5.02 .050 91 4.630 
.075 60 f.005 

6.30 5.92 5.10 5.49 ,050 100 5.100 
,075 67 C.005 
.lo0 50 

/ .100 45 

Other Ditch dimensions are also available. 
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Caponty 0 75 ompi per conductor 
Voltogo brwkdown: 3wO V 

nce, Voltoge Dmp or ohms 
foot o q u d  to #25 AWG. 

'r 

A complete assembly for t 

s 

Panel Connector System consists of a 
coiled length of Flat Conductor Cable 
with connectors a t  either end. One end is 
connected to the rack and the other to 
the movable or sliding chassis. As the 
chassis is withdrawn, the coil unwinds - 
as the chassis i s  returned, slack is auto- 
matically taken up. There is no possibility 
of jamming, pinching, rubbing or inter- 
fering with the chassis. There i s  no 
misalignment or sagging. No mechanical 
devices, such as springs or pulleys are 
necessary. The tension of the built-in 
memory of the polyester is sufficient to 
eliminate any sag, even when fully ex- 

.. 

with standard 
=snap-on 
terminats. 

The female receptacle 
for transition from round 
wire to flat may also be 
furnished for wire wrap. Wrist Lock Connector-A quick 

disconnect joint for Flat 
Conductor Cable to f l a f  
Conductor Cable. Stripped 
and gold plated Flat Conductor 
Cable is used for contact. 
Strain relief is also provided. 

Lock Connector- 
Flaf Conductor 
to round wire in a 
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Bulletin E-6 - describes Ansley Slgnaflo 
Multi-Conductor Signal Transmission Line 
Systems. Controlled impedance Values - 
cross-talk - propagation velocity and capaci- 
tance are built into systems which replace 
coax and twisted pairs, achieving comparable 
results with greater packaging density. 

Bulletin E-9 - a technical paper presented at 
a joint IPC-EDN Flat Cable Seminar by the 
leading authority on "Flat Cable in the 
Transmission Line Field." 

Bulletin E- I  1 - a technical paper, "Elec- 
trical Performance of Flat Cable Intercon; 
nection Wiring in Fast Rise Time Pulse 
Applications", presented to  Flat Cable 
Symposium of IPC, September 1969. 

Reprint of an article appearing in Electronic 
Packaging 81 Production magazine covering 
the application of Ansley Transmission Line 
Systems t o  one computer manufacturer's 
equipment. 

Bulletin E-IO describes Ansley Free-Flex 
Flexible Etched Circuitry.. . rigid circuitry 
and Ansley Perma-F1usH"Switch Decks and 
Code Wheels. Materials, line widths and 
tolerances, termination methods, platings 
and design advantages are explained. 
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-ley 
PLUG-IN DLP SOCKET CABLE JUMPERS 
for highest packaging density and wiring versatility 

Ansley DIP. socket jumper cable assemblies offer an 
outstanding combination of high packaging -density, 
maximum wiring versatility and lowest installed cost. 

Essentially the jumper assembly comprises a speci- 
fied length of Ansley flat, flexible cable with low pro- 
file connectors. Thanks to the considerable weight and 
space savings of these jumpers, maximum packaging 
density is achieved. 

Low Profile. The glass-filled connectors used for 
Ansley jumpers measure less than %" thick, provid- 
ing the lowest profile available. Cable profile is also 
extremely low with 0.010" as standard. Al l  leads are 
flat to permit wave soldering on boards. 

connector configurations and pin orientations are also 
available. As desired, the cable canexit from either side 
of the connector and, unlike any other jumper assembly, 
can exit at a 90" angle from the connector without 
increasing connector width. 

Wide Variety of Materials. Standard cable is 0.60" wide 
x 0.01'' thick with 14 or 16 flat conductors on 0.040" 
centers. Available dielectrics include polyester/vinyl, 
polyester, FEP Teflon and polyimide. Standard contacts 
are phosphor bronze, gold plated over nickel flash. 

Ordering Information for Ansley Jumper Cables 
To ord,&r an Ansley Jumper Cable Assembly, please 
use the basic part number plus four dash numbers. 

Basic Part Number: 614 14 lead cable assembly 
616 16 lead cable assembly 

First Dash Number: Dielectric material. 

-P Polyester/vinyl - F FEP Teflon 

-M Polyester -K Polyimide 

Second Dash Number: Total length in inches from 
centerline of connectors. 
Third Dash Number: Quantity of connectors. 

Fourth Dash Number: Orientation of connectors on 
cable (refer to Figure 9.) 
For example, to order an 8" long, 14 lead cable 
assembly with polyester/vinyl dielectric, and two con- 
nectors, each with pins down, numbered L to R, use 
part number 614-P-8-2-AA. 
NOTE: When more than two connectors per cable are 
required, please specify locational dimensions. f l m n u  7 8  8 7  1 1 4  

Figure 9 
Pins Down Pins Up 

ANSLEY ELECTRONICS CORP. I A SUBSlDlARY OF THOMAS & BETtS CORPORATION 
OLD EASTON ROAD / DOYLESTOWN, PA. 18901 / (215) 345-1800 
4100 N. FIGUEROA ST. / LOS ANGELES, CAL. 90065 / (213) 223-2331 
IN EUROPE: ANSLEY ELEKTRONIK, GmbH, 8766 GROSSHEUBACH 
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* !  series 50. mated pair 

jack 

FIGURE 2 
Series 50 F l a t  Cable Connector 
Kings Electronics Go,, Inc. 

i 

KINGS series 50 
FLAT CABLE CONNECTORS 

c 

jack 
FIGURE 3 IV-7 1 
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\ 
Flexible flat or round 
rnultl condtrctor cable 

------- Insulation 
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040 

025 
1. Automatically Crimped Contacts 
Malco’s precision, {ow resistance 4-leaf contacts are auto- 
matically crimped to stripped cable in a fraction of the time it 
takes to strip and terminate conventional cable assemblies. The 
terminals accept flat or round conductor with equal facility and 
attach firmly to any .025 square contact. A stop is available in 
contact area to prevent disruption of 2nd level wire wrap con- 
nection. 
Because of the positive terminal crimping and receptacfe design. 
Malco’s new 4-leaf contact assures consistently /ow resistance 
connections at both critical connection points. The unique 4- 
leaf contact is produced from .007 beryllium copper; plating is 
,000020 gold-per MIL-G-45204 over .000050/.000150 nickel per 
QQ-N-290. Other finishes are also available on request. 

2. Shielding 
Another important Malco innovation is the availability of shield- 
ing throughout the length of the cable a!/ the way to fhe point cf 
comection. This unique feature makes side-by-side cable stack- 
ing possible by reducing crosstalk and interference to a mini- 
mum. This Mako feature becomes especially impqrtant when 
you design for high-speed circuits. 

3. Unique Connector Assembly 
Malco’s new molded connector housing holds contacts and 
cable firmly in place and then is ultrasonically welded together 
to form a rigid connector. Slots in the housing hold and separate 
each terminal. In addition, prepositioned strain relief holes in 
the cable affix the connector to the cable for added rigidrty and 
strength. With the addition of the connector assembly. the 
crimped terminals become a solid connector for 110 cable 
cable-to-cable, card-to-card and panel-to-panel functions. By 
controlling all materials, finishes, components, tooling and proc- 
esses, Malco can positively assure the highest degree of reli- 
ability at a minimum cost for your flat cable inter-connection 
configurations. 
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Metal Shell Flat Conductor Cable Connector 

TWO MTO HOLES 

670 

BACK SHELL 

-7 1- 
SOCKET 

,650 

BACK SHELL ,370 L 
Inches 

A y .  
TypeNumber A B C D E F G We1 ht 

See Note 2.005 2.005 2.005 f .005  f .005  It.005 +.oo5 (oz.)Q5% 

MCD'"-9P"* .780 .290 .412 .370 208 .135 ,565 .026 

-9s .780 .365 .412 .370 .208 - .565 .025 

-15P .930 .440 .562 .370 208 .135 .715 .038 

.715 .035 -15s .930 .515 .562 .370 208 - 
-21 P 1.080 .590 .712 .370 .208 .135 365 ,053 

-21 s 1.080 365 .712 .370 208 - .865 .050 

-25P 1 .180 .690 .a12 .370 208 .135 .965 .063 

-25s 1.180 .765 A12 .370 .208 - .965 .056 

-31 P 1.330 .840 .962 .370 .208 .135 1.1 15 .080 

-31s 1.330 .915 .962 .370 ,208 - 1.115 .073 

i 

-37P 1.480 .990 1.112 .370 208 .135 1.270 .086 

-37s 1.480 1.065 1.112 .370 208 - 1.270 .076 

-51 P 1.430 .940 1.014 ' .370 .250 .178 1.215 .lo9 

1.215 .093 -515 1.430 1.015 1.014 .3fO 250 - 

Back Shell Mounting +lardware 

- #2 - 56 St. Steel 
Length 

@ #2 - 56 Lockwasher 
St. Steel 

@ %& Hex St. Steel 

098-000 1 -0OOX 

Dimensions subject to change. 

Nomenclature for Flat Conductor Cable Connectors 
MCD M2 37 P F 1 18.0 

Shell Type and Material 
M2 - Metal Shell 

Screw Mount 
Diallvl Phthalate Inserts 
(FCCC HarWare) 

I Contact Type 
P - Pin S - Socket 

Layout 
9,15,21, 25,31,37,51 

1 I Lead length in inches XX.X 

Method of termination 
1 - Full complement welded. 
2 - Full complement soldered. 

Flat Conductor Cable Type 
F -Wafers without cable termination 
C - PVC insulated FCC 
K - Kapton insulated 
M - Mylar insulated 

P - Polyeihyiene insulated 
T -Teflon insulated 
X - Special custom cables 

I Connector Series 
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Technical and Performance Data 
P 

, "i 

c 

:* 
5 

.. J 

Performance: 
CONTACT RESISTANCE 

The average mated contact resistance is 4 milliohms, 
with a maximum value of 8 milliohms, using standard 
#24 solid copper leads when measured directly 
behind the crimp joints of the mated pin and socket 
contacts. The average resistance value at 100 
microvolts is 4.8 milliohms. 

DIELECTRIC WITHSTANDING VOLTAGE 
(60 Hz rms rooms temperature) 

Sea Level 1000 
70,000 feet 300 

VIBRATION 
(Per Mil-Std-202C, method 
204-A, condition D) 

No discontinuity in excess of 1 microsecond during 
twelve 20 minutes sweeps from 10 to 2,000 CPS at .06 
double amplitude or 20 G forces, whichever is less. 

CORROSION RESISTANCE 
(Per Mil-StdPO2C, method 
101 B, condition B) 

Both mated and unmated samples do not exceed the 
maximum allowable contact resistance (8 milliohms) 
when subjected to the 48 hour salt spray test. 

The contact resistance after 2,000 mating cycles 
is less than the maximum allowable, 8 milliohms. 

Greater than 5,000 megohms at room temperature 
for the materials listed under MATEWALS. 

DURABILITY 

INSULATION RESISTANCE 

MAXIMUM CURRENT CARRYING 
CAPACITY 

No. 24 contact 3 amperes 
It must be recognized, however, that all the wires 
to a connector will not carry their maximum current 
under all environmental conditions due to wire 
temperature. 

CONTACT ENGAGING AND 
SEPARATION FORCES 

6 oz. maximum 
0.5 02. minimum 

TEMPERATURE RANGE 
(Operating) 

Diallyl phthalate -65OF to +3OO0F 

Materials: 
INSULATOR 

CONTACTS 
Diallyl phthalate per MIL-M-14, Type SDG-F 

Pin contact - Copper alloy (Alloys of beryllium 
copper and brass make up the complete construction.) 
Socket Contact - Copper alloy 

Pin Body Shell, stainless steel, Types 304 
Cond. A per QQ-S-766 
Socket Body Shell, aluminum alloy per QQ-A-591, 

BODY SHELLS 

A-380 Alloy 
FLAT CONDUCTOR CABLE BACK SHELLS 

Same as Pin Body Shell above. 

Finishes: 
INSULATOR 

CONTACTS 
None 

Standard finish is 0.000050 gold over copper 
flash per Mil-G-45204, Type II 

Pin Body Shell, passivated per Mil-F-14072 (E-300) 
Socket Body Shell, electroless nickel per Mil- 
C-26074, Class l, except thickness is .001/.0015 
Note: Insulators are molded into their metal 
shells - No bonded joint is used. 

Same as Pin Body Shell above. 

Up to 19 conductors on .050N spacing. Total 
complement of Micro/Con line can be used. 

Diallyl 

BODY SHELLS 

FLAT CONDUCTOR CABLE BACK SHELLS 

FLAT CONDUCTOR CABLE ACCOMMODATION 

WAFER 

~ ~~ 

Contact arrangement as viewed from the engaging face of the pin side 
I 1 8 1 11 1 13 

6 9 9 15 12 21 is 25 

9 CONTACTS 15 CONTACTS 21.coNTACTS 25 CUNTACTS 

1 1 19 16 
I ............... ........ .......... ..............* ................ .. 

17 31 20 
31 CONTACTS 1 

1 18 

37 CQNTACTS 
37 

36 51 
51 CoKlACTs 
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Panel mounting and panel cutout dimensions 

*/ MICRODOT INC 
220 Pasadena Avenue, South Pasadena, California 91030. (213) 682-3351 CONNECTOR DlVlSlON 
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NASA-MSFC PLUG NUMBER 50M72637 (Page 1 of 3) 

M I L ITA RY 5 P E C IF IC AT IO N SH € E T M I L- C - 5 5 544/5 
26 December CONNECTORS, EL€CTRICAL, ENVIRONMENT RESISTANT 

PLUG, C A B L E  CONDUCTOR, PREMOLDED (FLAT CABLE) 
FOR US€ WITH F L € X I B L E  FLAT CONDUCTOR C A B L E  AND ROUND WIRE 

THE COMPLLT€ REQUIREMENTS FOR PROCURING THE CONNECTOR DhSCRlBBD HEREIN 
SHALL CONSIST OF THIS DOCUMENT AND THE ISSUE IN EFFBCT OF SP€CIPICATION MIL-C-55544 

.060R T Y P  

t-- BREF1 

I 
I 
I 

I 
0 4  

4066 T Y P 2 PLACES 

.089 @Y,OOZTOTAL 1 
,087 L. 

.OIOR TYP 

,020R T Y P l  

ti-- R E F  4 L:;m3 
v- J -TYP NON-CUMULATIVE,D PLACES SECTION I3-89 

E --TYP F PLACES ~ . ~ 7 5 R T Y P  

VIEW fl: 
ALL CIMENSIONS k.005 UNLESS N d T E D  

I F S C  59351 
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NASA-MSFC PLUG NUMBER 50M72637 (Page 2 of 3) 

MIL- C -5 554 4/5 

CONTACT IDE NT lF  ICATION 

TABLE II 
CONTACT IDENTIFICATiON 

i 
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, -. * \  
j NASA-MSFC PLUG NUMBER 50M72637 (Page 3 of 3) 

MI L-C-55544/5 

I ---r 

CONDUCTOR 

-CONDUCTOR S P A C E R 1  \ 

Y \ \  

T€iX Y55544l5  P L W  P A R l 3  =OWN ARE ~ Q U I R E D  ?OR COMPLETFG PI.110 ASUEMRLY. Tfii 
COMPLZTE PART NUMBER m SHOWN ON TABLE I ON PAac a AND C O N S I S ~ S  OF TYL FOLLOWING 

BASE PLATE - OLASSFILLEDLPOXI QTY - 1 

BODY - O L A S S ? I L l t D E B W  QTS - 1 

HEAL - s I L I c o m R V B B % R  QTY - 1 

comwmn SPACER - o w  FII.LED EPOXY gm - 1  

WICDOI: - GLMEFPILLEDEPORY 9 3  - 1 

K F Y  - Brim, i i a  HARD Q'N - ASREQUIAED 

THE CARLB I8 NOT PART OF TFII.4 IPECXFICATION BUT 1(1 n> BE CALLED OIlT A8 REQUIRED ON THE USINO 
DRAWING. THE POTTKNG rumnaL WILL AUO E CALWD OUT M RXQUIFIED ON THE U S ~ G  DRAWING. THE 
CABLE W A L L  E PRFPARED AND Tt?E ABOVE LBlTeD PARm EXALL EE ASSEK,RLED PER DRAWWG M B ? j O i R  
"ME'IROD DRAWING M55544/5 P L W  ASSEMBLY, FLAT CONDUCTOR CAFJLZ. 

IV-101 



NASA-MSFC RECEPTACLE NUMBER 50M72646 (Page 1 of 2) 

MILITARY SPECIFICATION SHEE T MI L-C - 55544 /6 
CONNECTORS, ELECTRICAL, ENVIRONMENT RESISTANT 26 December 1968 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND ROUND WIRE 
RECEPTACLE, CABLE CONDUCTORS, POTTED (FLAT CABLE-WIRE) 

THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 
SHALL CONSIST OF THIS DOCUMENT AND THE ISSUE IN EFFECT OF SPECIFICATION MIL-C-55544 

TYP 

1 
4 
i 

14- ,0114MIN 

1 
I 

Y 

.8 70114 Y.035TJT4LI 
M A X .  

ALL DIMENSIONS * .005 UNLESS NOTED 
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NASA-MSFC RECEPTACLE NUMBER 5011172646 (Page 2 of 2) 

MIL-C-55544/6 
g. 

c 

TABLE II 
PANEL CUTOUT 

\- - SEE TABLE IU 

TABLE III 
CONTACT ID EN T 1 F I CAT ION 

/-SEE T A B L E I E  

1 1 
-- _ - _ _  - __ 

CONTACT LDENTlFlCATlON 
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NASA-MSFC PLUG NUMBER 50M72604 (Page 1 of 3) 4 .  

,$ 

MILITARY SPEC1 F I CAT IO N SHE E T  MIL-$-55544/7 
CONNECTORS, ELECTRICAL ENVIRONMENT RESISTANT 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND ROUND WIRE 
26 D~ember  J-ybs 

PLUG, CABLE CONDUCTOR, MOLDED ON FLAT CABLE) 
THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 

SHALL CONSIST OF THIS DOCUMENT AND THE lSSU€ IN EFFECT OF SPECIFICATION MIL-C-55544 

2 .060R TYP 

IB 

L A  [d?X.O05TOTAL) 

m.1 I8 - 
p H -  R E F  .I 16 

-- u P--J -TYP NON-CUMULATIVE,DPLACES SECTION i 3 a  88 
w . 0 4  4 41- E-TYP NON-CUMULAT1VE.F PLACES 

' I 1  I l l  
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NASA-MSFC PLUG NUMBER 50M72604 (Page 2 of 3) 

MIL- C -55544/ 7 

&- 

CONTACT IDE NTlFlCATlON 

INCREASING - 
SEQUENCE 

I I 
f ’ 

I NCRE AS1 NG r- SEQUENCE 7 IIr .- Df,,,-SEE TABLE II 

TABLE II 
CON TA C T ID E N TI F I CA TlON 
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NASA-MSFC PLUG NUMBER 50M72604 (Page 3 of 3) 

MIL-C-55544 / 7  

CABLE 

-BARED CON D UC TO R 

SEAL 1 

TTING 

TAE MBB844/7 PLUQ PARTS SHOWN AEE BEqUIILED F’ORTWE COMPLETED PLUG ASEMBLY. 
TRE COMPLETE PART NUMBER IS SHOWN ON TABLE S O N  PAQE 2 AND CONSIS’IS OF (1) EACH 
OF THE FOLLOWINQ MOLDED INTEQRALLY WITH THE PLUG BODY: 

WINDOW PIECE - POLYPHENYLENE OXIDE 
CONDUCTOR SPACER - POLYPHENYLENE OXIDE 
INBULArnR - SILICONE RUBBER 

THE PLUG BODY, MOLDED IN PLACE,IS MADE OF POLYPHENYLENE OXIDE. 

THE SEAL. ASSEMBLED AFTER MOLDINQ. IS MADE OF SILICONE RUBBER AND CEMENTED TO BODY. 

THE CABLE IS NOT PART O F  THE4 SPECIFICATION. BUT IS TO BE CALLED OUT All REQUlRED ON 
USING DRAWING. 
DRAWING. 

?HE POTTING MATERIAL WILL AXdO BE CALLED OUT All REQUWXD ON THE USlNQ 

THE CABLE SHALL R€ PREPARED AND ’IXE ABOVE LmTED PARTU SHALL BE ASSEMBLED PER 
DRAWING MS 75019 “METHOD DMWINQ - MI654411 PLUG ASSEMBLY, F L A T  CONDUCTOR CABLE.” 
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NASA-MSFC RECEPTACLE NUMBER 5011172600 (Page 1 of 2) 

MILITARY SPECIFICATION SHEET MIL-C 55544/8 
CONNECTORS, ELECTRICAL, E NVIRONME N T RESISTANT 26 December 1968 

FOR USE WITH FLEXIBLE FLAT CONDUCTQR CABLE AND ROUND WIRE 
RECEPTACLE BULKHEAD (FLAT CABLE - FLAT CABLE) 

THE COMPLETE REQUIREMENTS FOR IPROCUHING THE CONNECTOR DESCRIBED HEREIN 
SHALL CONSIST OF THIS DOCUMENT AND THE ISSUE IN  EFFECT OF SPECIFICATION M I L - C - 5 5 5 4 4  

ALL DIMENSIONS*.OU?~ U N L E S S  NOTED 
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NASA-MSFC RECEPTACLE NUMBER 50M72600 (Page 2 of 2) 

MILITARY 
PART NO. 

PANEL CUTOUT -~ 

NOM DIM A D I M  8 
SIZE f.005 k.005 

, I 

TABLE 

MIL- C -55544/8 

T INCREASING 1 Fp SEQUENCE '-1 I I SEE TABLE LU 

C O N  TACT I DENT1 F I C  A T  ION 
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NASA-MSFC PLUGS NUMBERS 50M72606 AND 50M72607 (Page i of 2) 

M IL I TA RY SPEC IF I CAT10 NS SH E E T MIL C 55544/9 
CONNECTORS, ELECTRICAL, ENVIRONMENT RESISTANT 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND kOUND WIRE 
PLUG, CABLE CONDUCTOR, CYLINDRICAL (FLAT CABL€) 

26 Gecember 196U 

THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 
SHALL CbIdSIST (JF THIS DOCUM€NT AND THE ISSUE IN EFFECT OF SPECIFICATION MIL-C-55544 

EQUALLY 
SPACED 

I 

N UNF-28 THD. 

R TYP 

I@ Y ,002 TOTAL/ 

s E c T ION : &\-A\ 

I 

C TYP NON-CUMULATIVE-D PLACES 
B TYP-E PLACES 

[@X.OOI TOTAL I 

SEE TABLE 111 

R TYP 

G&cl 

ALL DIMENSIONS*,OO~ UNLESS NOTED 

I 33 TlNG COMPOUND 

V I  E W {;-(; 
WITH COUPLING RING REMOVED 

TF,s c- !T935_/ 

I 
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?: 
f NASA-MSFC PLUGS NUMBERS 50M72606 AND 50M72607 (Page 2 of 2) 

MI L- C-5554419 

-7 
COUPLING RING 

r -'----; 
I -CABLE 

I I 

L T I - l l , ,  J INSULATION 
I I ~ I I I  
I I I I I I  

1 I I I LBARED CONDUCTOR 
' I I I I I  
' I I I I ,  
LJ L J  L A  

-POTTING (p€ 
m-WINDOW PIECE --- 

CONDUCTOR SPACER 

C3 8 U- I N s u L ATO R 

THE M55544l9  PLUG PARTS SIIOWX ARE REQUIRED FOR TRE COMPLETED PLUG ASSEMBLY. 
THE COMPLETE PART NUMBER IS SHOWN ON TABLE I ON PAGE a AND CONS IS^ OF (1) EACH 
OF THE FOLLOWING MOLDED INTEGRALLY WITH THE PLUG BODY. 

WiNDOW PIECE - BOLYPHENYLENEOXIDE 
CONDUCTOR SPACER - POLYBHEIYLENE OXIDE 
INSULATOR - SILICONE R U D E R  

4 
THE PLUG BODY. MOLDED IN BLACE. I6 MADE OF POLYPEIENYLENE OXIDE 
THE SEAL. ASSEMBLED AFTER MOLDING, 1 MADE OF SILICONE RUBBER AND CEMENTED TO BODY. 
THE SHELL, AWEMBLED AFTER MOLDING, IS MADE OF COPPER AND NICKEL PLATED. 
THE CABLE IS NOT P A R T  OF THIS SPECIFICATION, BUT IS TO BE CALLED OUT AS REQUIRED ON 

USING DRAWING. 
DRAWING. 

THE POTTING MATERIAL WILL ALSO E CALLED OUT AS REQUIRED ON THE USING 

THE. CABLE SHALL BE PREPARED AND THE ABOVE LISTED PARTS SHALL BE ASSEMBLED P,:R 
DRAWING ~ s m o n o  "METHOD DRAWING - ~ 5 5 5 4 4 / 9  PLUG ASSEMBLY, FLAT CONDUCTOR CABLE. 

IV-110 



NASA-MSFC RECEPTACLE NUMBER 5011172602 (Page I of I) 

MILITARY SPECIFICATION SHEET MIL-C 55544/10 
CONNECTORS, ELECTRICAL] ENVIRONMENT RESISTANT 26 December 1968 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CAELE AND HOUND WIRE 
RECEPTACLE, CABLE CONDUCTOK, CYLINDRICAL, FLANI~E MOUNT (FLAT CABLE -WIRE) 

THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 
SHALL CONSIST OF TtllS DOCUMENT AND THE ISSUE IN EFFECT OF SPECIFICATION MIL-C-55544  

,263 
.259 

t 

N UNEF-LA/ 13 13 IP FULL THD, 
I ~ l X l Y l . 0 0 2  DId 

INCREASING 
SEQUENCE 

SEE TABLE IU 
P A G E 3  \ , 

MI N 

C CONTACTS-CPLACES 

NON-CUMULATIVE 

,109 T'I 
TY P 

I;)lzl 

PARTIAL VIEW Id-IB 

R TYP 

S TYB 
.i20 DIA.--/ 
4 HOLES PANEL CUTOUT 

ALL DlMENSIONSX?OS UIJLESS NOTED 
__ 

c 1 6 2  MAX. 
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NASA-MSFC RECEPTACLE NUMBER 50M72629 (Page i of 1) 

MILITARY SPECIFICATION SHEET MIL-C-55544 /I2 
CONNECTORS, ELLCTRICAL, ENVIRONMENT RESISTANT 26 December 1968 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND ROUND WIRE 

THf COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIB€D HEREIN 
RECEPTACLE, CABLE CONDUCTOR, EULKI IEAD, CYLINDRICAL, FLANGE MOUNT (FLAT CABLE-FLAT  CABLE^ 

SHALL CONSIST OF THIS DOCUMENT AND THf ISSUE IN EFFLCT OF SPECIFICATION MIL-C-55844 

I 

300 FULL THD. 
TYP 2 PLACE5 

4 

N UNEF-2A 
TYP 2 PLACES A\ 

I A 
I@lX1YIX)O2 Drn.1 

SEE TABLE Ill 
PAGE 3 

.IO9 TYP 
4 HOLES 
m 1 0 6 5 0 i A 1  

.I23 DIA-' 
4 HOLES PANEL CYTOUT 

B-C/C CONTACTS-C PLACES 
NON-CUMULATIVE 

D TYP-E PLACES 

c . .., 
.,I 

I-x--l 
PARTIAL VIEW ,\Ob\ 

p162 MAX. TYP 1 

.365 rt TYP 

I. 

I 
I 

I 

ALL DlEdENSIONS~D05 UNLESS tJOTFD 
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NASA-MSFC RECEPTACLE NUMBER 50M72603 ( P a g e  I of 1) 

M l Ll TA RY SPEC1 FIC ATlON SHE E T MIL-C- 55544/14 
CONNECTORS, ELECTRICAL, ENVIRONMENT RESISTANT 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND ROUND WIRE 

THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 

26 December 1968 

RECEPTACLE, CABLE CONDUCTOR, CYLINDRICAL, JAM NUT MOUNT (FLAT CABLE-WIRE) 

SHALL CONSIST OF THIS DOCUMENT AND THE ISSUE IN EFFECT OF SPECIFICATION MIL-C-55544 

POTTING BOOT 

SEE TABLE m 
PAGE 3 

INCREASIN 
\ 1- 

1NCREASlNti i 1 LJDIA 
SEQUENCE 

I--K 

~ f . O I I 4 M I N  

:8$8 
DETAIL b\ 

B- C/C CONTACTS-C-PLACES 

m 
PARTIAL VIEW 13-13 

PANEL CUTOUT 

ALL DIMENSIONS?.005 UNLESS NOTED 
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NASA-MSFC RECEPTACLE NUMBER 50M72630 (Page I of 1) 

MILITARY SPECIFICATION SHEET MI LY C - 55 5 4 4/16 
CONNECTORS, ELECTRICAL, ENVIRONMENT RESISTANT 26 December 1968 

FOR USE WITH FLEXIBLE FLAT CONDUCTOR CABLE AND ROUND WIRE 
RECEPTACLE, CABLE CONDUCTOR, BULKHEAD, CYLINDRICAL, JAM NUT MOUNT (FLAT CABLE-FLAT CABLO 

THE COMPLETE REQUIREMENTS FOR PROCURING THE CONNECTOR DESCRIBED HEREIN 
SHALL CONSIST OF THIS DOCUMNT AND THE ISSUE IN EFFECT OF SPECIFICATION MIL-C-55544 

0C/C CONTACTSC-PLACES 
NON-CUMULATIVE 

5 D-TYP-E PLACES 

M UNEF-2A 
TYP ZPLACES 

.00*DIA I L..--.J 

PARTIAL VIEW b\ b\ 

PANEL CUTOUT 

ALL DIMENSIONS'.005 UNLESS NOTED 

? 

,, 
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APPXATICN I REVISIONS 
NEXT ASSY I USED Q?*j LTR 1 MSCRlPTtON 

RECORDS A 1 €,a, SEE ENGINEERING ;&$ 

r\'Z469&4-I JBlsEE F.0. uAc;ed D WY 

INTERPRET DRAWING IN 
ACCORDANCE WITH MIL-DlCOO, 
FORM I CATEGORY F 
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SCOPE - 1. 

MIS SPECIFICATION DEFINES X POWDERED METAL CRIMP S P L I C E  TD BE USED A5 A fRANsIfloN 
FROM t.VG 20 STRANDED WIRE TT FLAT COPPER CONDUCJUR .006 X .MS. 

2. APPLIC4BLE noctwENK 

2.1 T!fE FOLulWING DoctMEKIs (Nd SUBSIDIARfES THEREOF), O F  THE i S W E  I N  EFFECl 
ON DA12 OF INVITATION FOR BID OR REQUEsT FORPROPOSAL, EXCEPT AS OTHERWISE 
NOTED OR CONTROLLED ON AN Ih3'1VIDUAL BASIS, FORM A PART OF T H I S  DRAWINC To 'ME 
EXTENT S P E C I F I E D  HEREIN 

SPEC I F I C  tT1ONS 

MILITARY 

MIL-T-7928 

NIL-W-81044/12  WIRE, ELECTRIC, CORSSLINKED WLfALKENE, INSULATED, 

SZRYINALS, LUG AM) SPLICE, CRiYP-STYLE, COPPER 

TIN-COATED COPPER, LXGiiT WEIGHT, 1SO.C. 

H I L - C - 5 5 5 4 3 / 3  CABLE, ELECTRICAL, FLAT, FLEXIBLE, POLYWIDE/FLUORINATED 
ETHYLENE PROPYLENE INSULATED, NICKEL COATED STRIP-CDPPER 
COhDUCTOR, 300 VULT, 200.C. 

M I L - f - 1 0 7 2 7  T I N  PLATING: ELECTRODEPOSITED OR HOT-DIbPED, FOR F E W S  
AND Wd-FERROUS METALS. 

STANDWS - 
MILITARY 

MIL-STD- 105 SAMPLING PROCEDURES AND TABLES FOR INSPECTION BY 
AITRIB~ITES 

MI L - m -  130 IDENTIFICATION MARKING OF U.S. MILITARY PROPERl9  

ArlERICAN SOCIETY FOR T I S T I N G  MATERIALS 

E - 384 -69 STANDARD METHOD OF TEST FOR MICRO-HARDNESS OF MATERIALS 

3. R€CUIRMENTS 

3.1 
HAS BEEN TESTED MD PASSED THE DESIGN EVALUATION TESTS S P E C I F I E D  HEREIN. 

THE S P L I C E S  FURNISHED UNDER ?HIS SPECIFICATTON SHALL BE A PRODUCT WHICH 

3.2 MATERIALS 

THE S P L I C E S  SHALL 3E FABRICATE? OF, OXYGEN FREE, HIGH CONDUCTIVITY COPPER 
POWDER. 

' M E  SINTERED DENSITY W A L L  BE 7.6 GRAMS PER CUBIC CENTIMETER. 

I si= IWDE IDENT NO.( I A I 17773 I 11 26 95 69 
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3.2.1 HARDSESS 

TIE PARTS, AFTER SZtXERISG, SHALL BE MICRO ILL\R”VTSS TESTEL! WI!G A 500 G!UW KNOOF TEST 
PRoctDum PER ASW r 3 ~ 4 - 6 9 .  T ~ E  ACCEPTABLE RAKE S ~ L L  BE: 412 - 70, A ~.IINIKIM OF ~ R E E  
(3)  TES‘iS ARE TO BE >:?BE ON Eh-tf Y.UT. 
FALLS IN AN A R M  WERE A VOID AFFECTS THE P!A’)ISG IS TO BE DISCOUhTED. 

Ahl’ \‘ALUE iCECEIVED FROJ k‘i .I!dPRESSION THAT 

3.3 FINISH 

PARAS S!lALL BE TINKED OVER THEIR EkTIRF- AREA KITH TTPE 11 OF MIL-T-10727. 

3.4 PESICS M1) CONSTRUCTION 

31iE S P L I C E  SHALL BE CONSTRUCTED As FOLLOWS: 

.022 4- 
* 035 

(2 PLACES) 
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3.5.1 V W G E  DROP 

VOLTAGE IROP TElROUCH THE SPLICE, wHE39 CARRMHC 4.5 AMPS, SF4LL NOT EXCEED 
7 M U J V O L T S  -RE CYCLMG, A D  11 MILzlIVOLTS hTTER CURRERT CYCLIBG. 

3.5.2 CURKerr CrCLIRc 

PARTS SBAIIL vfi&sTAHD 100 CYCLES AT 5.6 .UPS WITHOUT E-IHC VALUES NOTED Ill 
3.5.1. 

4. QIU.LIT?! ASSURdVlCE PROVISIOHS 

4.1 IIOSmnCN RES~oOlJSrBILITY 

INSRETIOR RECORDS OF THE EXAMIHATXON AKD TESTS SEIALL BE XEPT C0MPI;ETE AHD 
AVAILBBLE: TO THE PROCURING ACXIVITY AS SPECIFIED XI3 TEE CONTRACT OR CRI'EEL 

THE pRocuRI2F"v ACTIVITY RESEXVES TElE RIGHT TO PEFGORM ANY OF THE INSPECTIONS SFT 
FOlFH IN THE SPECIFICATION Y;LERE SUCH I3pSpEcTTONS ARE DEKED 
SupPLIEs ABD sERvI(=Es CONFORM T o  PRESCRIBED m m s .  
4.2 C U S S l F I C A T I O N  OF INSpEcI?O!fS 

TO ASSURE 

DESXGN EVALUATION TEST (4.3) 

ACCEFWVCE IBSI'ECTXON (4.4) 
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4.3 DESIGN EVALUATLOH TEsl 

THESE TESTS Z . m  IF TB3 IPSIGS COWLIES WITH DESIGN m m  FOR THE 
ITEM. 

THE DESIGN EVALUATION TEST SMPI&S SHALL CONSIST OF 100 PIECB. 
THE SAMPLES SHALL BE REpKFsEI"TKTTVE OF THE MAlRrFAC'NRER'S P O M L  PRO&JCTIoBJ. 
DESIGN EVALUATION TEST SHALL CONSIST OF TEE FOLLWIEG: 

1. 'VISWL AND -SI- 

2. EARrm5s 
3. VOLTAGE DROP 
4. CURRFJOTCYCLE 

5 .  !FElSIIs: TEST 

4.4 PROMJCT ACC?TMHCE IEPECTIOlV 

THESE 
50 DESIGN. 

D m  IF ~ I X J C T I ~  TKJ~RXQUES ADVERSELI APFECT COHFOWAHCE 

4.4.1 S . K X J N G  PROCEIXJRE 

A RANMM SAMPLE: SHALL BE SELeCTED FROM EACH INSPECTION 'OT IK ACCORBHCE 'rlITB 
MIL-STD-105, CE?JEREtL IKSPECTZON LFVEL 11- THE ACCEPTABIE QUALITY L E  (AQL) 
J%LL B9 1.0 PZRCENT FOR MAJOR DEFE3TS AND 4.0 PERb"ENT FOR MINOR REFEXTs. 

MAJOR DEFECTS SHALL BE THOSE hmCH IKTRFERE WITH THE INSTALIATION XlOD THE 
ELEc!EUCAL N N C T I O N  8€' THE SPLICES.  MINOR DEFEXTS SHALL BE THOSE THAT ARE 
OBJECTIONABLE BUT Do NOT RB!iDE3 llElE S P L I C E  A S  USELESS. 

SEVERAL MAMPLEIj ARE AS FOLIXWS: 
MAJOR DEFECT3 

1. ANY DIMENSICEUL D I S C R W a . X Y  OLITSIDE S P E C I F I C  LIMITS. 
2. F A I W  TO MEET HAREiESS m m .  
3- 

M d O R  DEFEZTS 

1. EXPOSED COPPER ARFkS. 
2. SURFACE BLEI.IISHES OR 1RREx;ULARITIEs. 

FAILURE To MEFP PEKFCRMkNCE RIQUIRplEIJTs. 

I SIZE CODEIDEHTNO. 

A I 17773 11263569 
- 

SCALE - LTR A I SHEn i 
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smm 

1.5.2 CURREXT c x m c  

TBT SAMPLES ATZACKZD TO TBREE FWT EEIOGTIfS OF APPROPRIATE UIKE SBAL& BE 
SU&'EEF,D TO 100 CYCLES. 
AMPS F0I;LOKED BY 15 MIXU'%S A T  I O  LCHD. 

4.5.3 ToiSILE STREllGTfI 

TENSILE TESTING SHALL 3E PERMIMED IN ACCOIW-RCE UITB Mn-T-7928. 

EACH CYCLE SHALL CONSIST OF 30 J4DKEES AT 5.6 

BREAKIHQ 
STREHGTE SHALL BOT BE LESS 'IIHAI9 \'AL:'E NOTED IB 305.3- 

5 .  PIMPARATIolo FOR EZIVERY 

5.1 PRESERVATION AHD PACKAGIBG 

TliE S P L I C E S  SHALL BE PACKAGED IE A MAHlpER THAT WILL I??sIJRe A SAFE, UIOWHAGED, 
DEUVERY TO POXT OF DESTRWCI%. 

SUE CON IDENT NO. I Pa I 17773 I 11269569 
L I 

SCALE - I L T R  €5 1 SHEET 6 
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6.2 msrxTIorJ LOT 

AR IHSPECTIOlJ LOT IS A COL&EC!CI~ OF UNITS OF PROIXrCT FRCPI WHICH A SAMPLE, IS 
E!G'*n AND Il7SPCCTZD To DeTERMINE C W L I A R C E  WITR ?'HE ACCEPTABILIZY CRiTERIA. 
E%!3 LOT SHAU CONSIST OF UNITS M.M?UFAC"UIED UNDER THE SAME CCJNDITIaRS AND 
wrra THE SMfE MATERIAIS. 

6.3 
N A E ,  ADIZFSSS, .?YD PART W E 3  
BY SAFEGukRC SYSTm C W M D  FOR USE IN J4ISSIm SYSTPIS. 

GF? TBE I'EH LISTEB ON TIIS DRAWING ALD I D E N T I F I E D  BY VEVDOR'S 
OR I D - m E R  HAS BEEN TESTED A I D  AFTROVED 

k SUBS!CITU!E ITIX SHALL HOT BE USLD WITHOUT PRIOR TESTING AND APPROVAL BY 
SAmURD SYSTEM COMUID.  
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A P P ROVA L NASA TMX-64613 

FLAT CONDUCTOR CABLE CONNECTOR SURVEY OF 1970 

By W. Angele, Hans G. Martineck, J D Bennight and James D. Hankins 

The information in this report has been reviewed for security classifica- 
tion. Review of any information concerning Department of Defense or Atomic 
Energy Commission programs has been made by the MSFC Security Classifica- 
tion Officer. This report, in its entirety, has been determined to be 
unclassified. 

This document has also been reviewed and approved for technical 
accuracy. 

< 

M. P. L. SIEBEL 
Director, Product Engineering and Process 
Technology Laboratory 
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