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INTRODUCTION 

This is the Space Age. Missiles span the oceans and continents in minutes. 
Manned Spacecraft and sateilites orbiting the earth and other planets are but 
the start in man's adventures in the infinite void of space. Soon man Will 
make his first venture into Deep Space and to the Moon. As he gains the 
ability to master the environment of space, he will seek to explore such places- 
as Mars, Venus, and some day the remote stars and planets. 

New techniques are continually being developed to meet the needs of this new 
age. These in turn are the. cause of a multitude of new standards, requirements, 
facts, figures, and methods all of which .ore of vital importance to anyone 
associated with Apollo Manufacturing, of North American Aviation, Inc., 
Space Division. 

The following provides directions and instructions in the various methods of 
preparation and installation which are accept-ed for Electrical and 
Electronic Fabrication at the Space Division. TheSe directions are to be 
used with, but shall not supersede the requirements in official documentation. 

The information contained here-in is to be treated as Company official, 
and shall not be distributed, used or disclosed in whole. or in part for any 
purpoSe other than for reference information required in performance of a 
contract with North American Aviation Inc. 

Con-trolled copies of the Apollo Electrical Installation Manual, may be 
obtained by addressing an Internal Letter signed by Supervision to: 
General Supervisor, D/_667, '4i-AB96. 

aul Greenhaw, Director 
Apollo. Manufacturing 

Approved: LB.  Gray, Director , 

Apollo Quality & Reliability AssuranCe 

Approved: R.L. Ku‘rtz / ' 
Manager xuogMI’ 
Apollo CSM EleCtrical Systems 
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ABBREVIATIONS 

RULES FOR USE 

i . Upper case letters will be used for all abbreviations. 

2. Periods will be used only to avoid misinterpretation of an abbreviation. Example: ANT. - 
Antenna (Abbreviation spells out another word). 

3. Abbreviations of word combinations shall be used as such and shall not be separated for use 
singly. Combination of single abbreviations is. authorized as required. 

4.  Listed abbreviations shall be used only when their meanings are unquestionably clear. When in 
doubt, spell it out. 

Absolute 
Acceptable Quality Level 
Acceptance Data Package 
Access Panel 
Actuating 
Actuator 
AC Volts 
Adapter 

Adapter Booster 
Adhesive 
Adiust 
Advance 
Advance parts release 
Aft Compartment 
'Att Equipment Bay 
Aft Heat Shield 
Alignment 

Allowance 
All Systems 

All Systems Test 
Alternate 
Ammeter 
Ampere 
Amplifier 
Analyzer 
Anode 
Antenna 
Apparatus 
Apollo Development 
Apollo Engineering 
Apollo Mission Simulator 
Apollo Protect Office 
Apollo Qualification 
Apollo Reliability Engineering 
Apollo Requirements Manual 
Apollo Systems Integration 
Apollo Systems Manual 
Apollo Test 8. Operations 
Apollo Test Requirements 
Approved Parts List 
Approved Source List 
Arrangement 
Assemble 

Assembly 
Assembl y and Checkout 
Assembly-Components Parts List 
Attach 
Attenuator 
Authorize 
Automated Wire List 
Automatic 
Auxiliary 
Average 

GENERAL TERMS 

ABS 
AQL 
ADP 
AP 
ACTG 
ACTR 
ACV 
ADPT 
AB. 

ADH 
ADJ 
ADV 
APR 
A/C 
AEB 
AHS 
ALiGN . 
ALLOW . 
AS. 
AST 
ALT 
AM 

AMP 

AMPL 
ANAL 

A. 
ANT. 
APP 
AD 

AE 

AMS 

APO 
AQ 
ARE . 

ARM. 

ASI 
ASM 
ATO 
ATR 

APL 
ASL 

ARR 
ASSEM 
ASSY 
A&CO 
ACPL 

ATT 
ATTEN 
AUTH 

AWL 
AUTO . 
AUX 
AVG 

Back Pressure 

Back to back 

Battery (Electrical) 
Bench Maintenance Equipment 

Bio-Med, Instr. Scion... 8: Crew equip 
Black 

Block 
Blower 
Blue 

Blueprint 
Board 

Bonding 
Bracket 

Brown 
Bulkhead 

Bushing 
Buzzer 
Bypass 

Cable 
Cable Interconnect Diagram 
Cadium 

Calibrate 
Capacitance 
Capacitor 
Cathode 
Center Section 
Centigrade 
Change 
Change Verification Record 
Check 
Checkout 

Circuit 

Circuit Breaker 
Clearance 
Clockwise 

Coaxial 
Coding 
Color Code 
Command Module 

Cammand Module Electrical Power 
System 

Command 8. Service Module 
Communication 
Communication System 
Compartment 
Complete 
Conductor 
Confidential 

Connector 
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BP 
BTOB 
BAL 
BME 
35c 
mK 
MK 
no 
mu 
storew 
BD 
BOND. 
BRKT 
mN 
BHD 
BUSH. 
auz 
BYP 

COAX 
COD. 
CC 
CM 
CEPS 

CSM 

COMM 
CS 

COMPT 
COMPL 
COND 

CON F 
CONN. 
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Contract Change Authorization 
Control 

Control Panel 
Control Number on SCD (SD) 
Coordinate 
Copper 
Corrosion-Resistant 

Counterclockwise 
Crew Compartment 
Crew Compartment Heat Shield 
Current 
Cutoff 

Cycles Per Second 

DC Volts 
Delta 
Design Change Authorization 
Design Engineering Inspection 
Design Manual 
Diagram 
Diameter 
Dimension 
Diode 
Direct Current 
Disassembly 
Disconnect 
Displays and Cantrois 
Distribution 
DIT-MCO, automatic C/O equip 
Does Not Apply 
Document 
Double Pole 
Double Pole, Double Throw 
Double Pole, Single Throw 
Double Throw 
Down 

Drafting Room Manual 
Drawing 
Drawing List 
Duplicate 

Earth Landing Subsystem 
Electric 
Electrical Power Distribution System 

Electrical Power Subsystem 
Electronics 

Electronic Control Assembly 
Electronic Data Processing 
Emergency Detection Subsystem 

End Item 
Engineering 
Engineering Change Proposal 
Engineering Configuration Control 
Engineering Control Drawing 
Engineering Development Laboratory 
Engineering Order 
Engineering Order Purchase Request 
Engineering Proiect Authorization 
Environmental Control System 
Equipment 

Equivalent 

Escape Tower 

Estimate 
Estimated Plan of Action 
Environmental Control Subsystem 
Exterior 

DCV 
A 

DGA- 
DEI 

DM 
DIAG 
DIA 
DIM. 
Dl-O 
DC 
DISASSY 
DISC . 
D&C 
DISTR 
DIT-MCO 
DNA 

DOC. 
DP 
DPDT 
DPST 
DT 
DN 
DRM 
DWG 
DL 
DUP 

ELS 
ELEC 
eras 
ars 
ELECTRO. 
ECA 
EDP 
ens 
E/l 
ENGR 
ECP 
ECC 
sco 
EDL 
so 
EOPR 
EPA 
ECS 
EQUIP. 
EQUIV 
ET 
551 
EPA 
scs 
EXT 

Fabricate 
Fabrication, Assembly, and inspection 

ReOOrd 
Face of Drawing 
Facing 
Fahrenheit 
Final 
Fitting 
Flameproof 
Flange 
Flathead 
Flight Director Attitude Indicator 
Forward 
Forward Compartment 
Forward Equipment Bay 
Forward Heat Shield 
Four-Conductor 
Four-Pole 
Frequency 
Frequency Meter 
Frequency Modulation 
Front 
Front View 
Fuel Cell 

Gage 
General Electric 
General Order 
Generator 
Guidance 8. Control 
Guidance 8. Navigation 
Glycol 
Government 
Government Furnished 
Government Furnished Equipment 
Government Furnished Property 
Government Property 
Gray 
Green 
Grommet 
Ground 
Ground Support Equipment 

H 

HardWare 
Harness 

Harness Assembly 
Heater 
Heat Resisting 
Heat Shield 
High Frequency 
High Voltage 
Horizontal 
Horizontal Center Line 
Horizontal Reference Line 
Hotwire 
House Spacecraft 

Identification 
Incorporated 

Indicator 
lnfiamrnabie 

Information 
Inspection 
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GA 
GE 
GO 
GEN 
G&C 
G&N 
GLY 
GOVT 
GF 
GFE 
GFP 
GP 
GY 
GRN 
GROM 
GRD 
GSE 

HW 
HS/ C 

lDENT 
lNC 
IND 
INFL 
INFO 
INSP 
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Installation 

Instrumentation 
Insulate 
Interdivision Change Proposal 

Interdivisional Change Schedule 

Interdivisional Operations 

Interdivisional Support Request 

Inter-Division Work Authorization 

Interface 
Interface Control Document 

Interior 
Internal Letter 

Item Change Analysis 

J 

Jack 

Job. Improvement Request 

Job Order 

Junction 

Junction Box 

K 

Kennedy Space Center 

Keyw-ay 

L 

Laboratory 
Launch Escape 
Launch Escape Subsystem 

Launch Escape Tower 

Launch Vehicle 
Liquid Oxygen 
List of  Material 
Lockwasher 
Logistics 
Lower 
Lower Equipment Bay 

Low Voltage 
Lunar Module 
Lunar Orbital Rendevous 

M 

Main DiSplay Console 
Maintenance 

Manual 
Manned Spacecraft Center 
Master Change Record 
Master Switch 
Material 
Material Review 

Maximum 

Maximum Torque 

Measure 

Mechanical 
Meter 

Minimum 

Miscellaneous 
Mississippi Test Facility 

Mockup 
Modification 
Mount 

INSTL 
iNST 
INS 

IDCP 

IDCS 

IDO 
IDSR 
IDWA 

l/F 
ICD 

INT 

ICA 

JIR 

JCT 
JB 

KSC 
.KWY 

LAB 

LES 
LET. 
LV 
LOX 
L/M 
LWASH 

LOG. 
LWR 
LEB 
LV 
LM 
LOR 

N 

National Aeronautics and Space 
Administration 

National Aircraft Standards 

Next Assembly 
No Connecti0n 
Nomenclature 
Normal 
Normally Closed 

Normally Open 

Not Applicable 
Not To Scale 
Number 

Nut Plate 

Object 
Ohmmeter 
Operating 
Operating Manual 

Operational Checkout Procedure 
Orange 
Oscillator 
Outside diameter 

Outside radius 
Oxygen 

Package 
Panel 
Part Number 

Permanent 
Phase 
Plan of  Action 
Plug 
Pboard 
Position 
Potentiometer 
Power 
Power Amplifier 
Pressure 
Production 
Process Specification (Space 

Division) 
Procurement Specification (SpaCe 

Division) 
Programming Document 
Programming or Program 
Pulse Code Modulation 

PurchOSe Order 
Purple 

Quad Door 
Quality 

Quality Assurance 
Quality Assurance Engineering 
Quality Assurance Division 
Quality Assurance Laboratory 
Quality Assurance Manual 
Quality Assurance Source List 
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OHM. 
OPER 
O/M 
OCP 
ORN 
OSC 
OD 
OR. 
OXY 

PKG 
PNL 
PN 
PERM- 
PH 
POA 
PL 
P/B 
POS 
POT. 
PWR 

PRESS. 
PROD. 
MA 

MC 

P/ D 
PROG- 
PCM 

PO 
PR 

Q/DOOR' 
QUAL 

QA 

QAE 

QAD 

QAL 

QAM 
QASL 
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Quality Control 

Quality Control Specification 
Quality and Reliability Assurance. 
Quality Engineering 
Quantity 

Radar 
Radio 
Radio Frequency 
Radius 
Rate of Change 
ReactiOn Control Command Madule 
Reaction Control Service Module 
Reaction Control System 
Receptacle 
Red 
Request for contact investigation 
Request for Drawing Change 
Request for Engineering Change 

Proposal 

Research/Development 
Resistor 

Release 
Reverse 
Rework After Completion- 
Rheostat 
Rotary 

Rough 

Schedule 
Schedule Change Board 
Schematic 
Sequential Events Control Subsystem 
Serial 

Series Relay 
Service Module 
Service Module Quads 
Service Propulsion Subsystem 
S D Process Specification 
5 D Procurement Specification 
Silver 
Single Conductor 
Single Contact 
Single Pole 
Single Throw 

Sleeve 
Socket 

Solenoid 
Spaceaaft 

Spacecraft Adapter 
Spacecraft Lem Adapter 

Spacer 
Space Suit Assembly 

Spare . 

Specification 
Specification Control Drawing 

(ME at Space Division) 
Specification Change Notice- 

.Stabilization &- Control Subsystem 

QC 
MT 
Q/RA 
QE 
QTY 

R'DR 
RAD 
R F 
RAD or R" 

R/CCM 
R/CSM 
RCS 
RECP 
RED 
RCI 
RDC 
RECP 

R/D 
R'E-S 
REL 
REV. 
RAC 
RHEO 
ROT. 
RGH 

Standard 
Support Work Authorization 
Switch 
Symbol 
System 

System Assembly Mockup 
Systems Assembly Support 
Systems Integration 
Systems Measuring Devices 
Special Test Equip 

T' 

Technical Information Center 
Temperature 
Terminal 
Terminal Board 
Test and Inspection Record 
Test Preparation Sheet 
Three Conductor 
Time Delay 

Toggle 
Torque 
Tool Request 

Transformer 
Transistor 
Transponder 
Travel Expense Report 
Twisted 
Two-Conductor 
Typical 

Urnb i l i ca l 

Under Voltage 

Vehicle 
Violet 
Volt 

Voltage Regulator 
Voltage Relay 
Voltammeter 
Valtampere 
Voltmeter 
Vol-t Ohm Mil l iamrne't'er 
Volts AC 
Volts DC 

Volume 

W 

White 
Work Transfer Request 

X 

IX-Riay 

Yellow. 
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STD 
SWA 
SW 
5 YM 
'5 Y5 
SA M. 

SA'S 
Sl 
SMD 
STE 

TlC . 
TEMP 
TERM . 
TB 
TAIR' 
TPS 

.3/C 

TGL 
TOR 

TRANS 

TSTR 
XPN DR 
TER 

2/c 
TYP 

U MB 
UV" 

v-EH 
vio 

VA 
VA. 
VM 
VOM 
VAC 
VD‘C 
VOL 

WH T 
WTR 

X'R 

YEL 
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GLOSSARY 

This section contains data relative to the basic nature of the operational Command and Service Module 

spacecraft systems. The words defined in this Glossary or technical vocabulary apply particularly to the work 

of Apollo electrical fabrication. They are not intended to include the basic concepts of electronics. 

BISC ~"Bio-Medical , Instrumentation, Scientific, and Crew” Equipment is that equipment furnished by NASA 

for use with engineering models, prototypes, spacecraft mockups, and deliverable spacecraft to provide 
life support aids and to transmit and record measurement data. 

BME - An area established for the "Bench Maintenance of Equipment“ used in the spacecraft. This area has 

the capability of the check out and repair of malfunctioning equipment such as Black Boxes, Panels, and/or 

Electronic Equipment. 

CASL - The "Component Assembly Sequence Library" is an automated list of the most commonly used can- 
nectors and terminal boards with a permanently assigned line number to which has been added the type 

(crimp or solder), number of pins, tooling, contact and sealing plug numbers, clocking, and the pin sequence 

for wire installation. 

COMM - The "Telecommunication System" provides for voice, televisiOn, telemetry, tracking 8. ranging 

data communication between the spacecraft and ground support stations, the crew extra-vehicular activity 

and portable life support systems and intercammunication of the crew in the spacecraft. 

DELTA — An "Established Period Of Time " after the initial release of engineering information which allows 

Engineering and/or Manufacturing to accumulate design changes and treat these as a package in lieu of 

individual changes. 

DIT-MCO - A "Programming and Operations" function established to accomplish an automatic continuity, 
insulation resistance and high potential test. 

ECS - The "Environmental Control System " provides a controlled environment for three astronauts in the 
Apollo spacecraft during missions of up to fourteen days duration. 

EDS - The "Emergency Detection System" is designed to detect and display emergency conditions of the 
launch vehicle and also provides automatic abort initiation under certain conditions. 

E'LS - The "Earth Landing System" is designed to provide a safe landing for the astronauts and Command Module 

following an abort or a normal re-entry from an orbital or lunar mission. 

EPS - The "Electrical Power System " generates, controls, conditions and distributes the electrical 
power required for the various spacecraft systems. 

FAIR - The "Fabrication, Assembly, 8. Inspection Record " is a system utilized to perform production control 

functions, establish and maintain traceability, provide records of completion, inspection and acceptance of 

manufactured items, and provides detailed information about the specific operations and processes used in 
producing these items. 

G&N - The "Guidance 8. Navigation" system is a semi-automatic system, directed and operated by the flight 

crew, which performs two basic functions: inertial guidance and optical navigation. 

i8 JUL 1967 
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GL-OS-SAR Y 

lDWA - The "Inter-Divisional Work Authorization" is a system by which Space Division obtains products 

and services of other Company divisions to: i . take advantage of their special products, facilities, and 
capabilities. 2. reduce work flow time and alleviate peak work loads. 

LES - The "Launch Escape System" provides the Command Module with immediate abort capabilities from 
the launch pad, or away from the path of the launch vehicle in the event of an abort shortly after launch. 

MCR - The "Master Change Record" is an Engineering issued document to authorize engineering or change 

proposal effort. Upon authorization and approval of an MCR, Engineering prepares and releases E.O.'s, 

drawings, and specifications. 

MDC - The "Main Display Console" consists of the group of panel assemblies upon which are located the 

controls and displays for most of the spacecraft systems, permitting the astronauts to adequately monitor 

and control the Functions of the various spacecraft systems. 

RCl - The "Request for Contact Investigation" is initiated describing a problem conditionwhen it has been 

determined that a manufacturing problem exists, and then forwarded to Shop Contact to investigate it and 

take appropriate action. 

RCS - The “Reaction Control System" provides the spacecraft with the capability to accomplish normal, 
and/or emergency attitude maneuvers, and operate in response to either automatic or manual control signals. 

RDC - The "Request for Drawing Change " is a formal means of conveying to the responsible Engineering 

groups drawing change information for approval and incorporation on the drawing. 

SCD - The "Specification Control Drawing " is a document used to assign control numbers to supplier or 
subcontractor products procured, enabling the control of the characteristics of these products to be ensured. 

SCS - The "Stabilization 8. Central System ” provides either automatic or manual operated control and 

manitoring of the spacecraft attitude, and rate control of the thrust vector of the service propulsion engine. 

SPS - The "Service Propulsion System" provides the thrust required for large changes in spacecraft Velocity 

after booster separation, such as providing for the insertion and ejection of a lunar orbit. 

STE - "Special Test Equipment " is used to verify the required satisfactory functional performance or to 

isolate areas of malfunction of the end item system and/or its components during Manufacturing and Inspection. 

TAlR - The "Test And inspection Record” is a system of control and inspection documentation used by "Test 

8. Operations" to record the progressive status of testing and inspection effort. 

UMB - The "Umbilical " is the electrical cable and hardline assembly utilized to connect and make functional 

the various systems which are dependent upon one another in both the Command and Service Modules. 
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DRAWING NUMBERING 
APOLLO ESCAPE sYsTEM, 

m m COMMAND MODULE, .TITIATI-TLTASSTTM... 
MODIETEATION mcflfgfllw & SERVICE MODULE Lamp...“ 
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FUNCTION ASE-A 
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WK‘XK m “  

K” SPc'IEEitI'T ON - DAAwI N6 5” 0.00M ° ”1"" SSA-xx; 

GENERAL IEEEDE; 11:33? 

J L I l 
‘ xx ‘ mxxx ‘ mxx ‘ MA.“ ‘ mm ‘ m ‘ auxxxx 

_ SAY I TANKS COMMAND-SERVICE MICAO METEOIOID INSULATION Hi“ SHIELD E GUI? ME N1 SYSTEMS 
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BODY LIAE ELE ONIC 5mm“ *5 

OSOUP Jim: “‘31“: s SUPPCRT :53“ no}. EEOT‘TROLT 
Ir H NI M - U MN A INST LLATION SYSTEMS SYS‘I’EM COMPLETE 

HIXXXX IIXKXX ETXXXK OIXXXK “XXXX “ X X X X  

. —l l— 

k TAIAINO _ ENGINE INSTRUMENT EuwnONMENTAL COMMUNICATION —' HANDLING 
FWD: INSTALLATION INSTALLATION CONTROL SYSTEMS EQUIPMENT 

nxxxx Azxxxx saxxxx sxxx 72mm aaxxxx 

.. AASTC '_ “5511“" "' 32:91:31. "' alo- "‘ NAVIGATION "' AUXILIARY 
STAUCTUIIE ALL mums gawk-Em INSTRUME NTATION EDUIPMENT EQUIPMENT 

II C 

'3' xxx . x . :50: 
3K ISXXKX 53XXXX 53K}! F’TDCXXX 33" 

'r N — — p - r— 4 F I EESKSER, t ENGINE '_ cam 33%: STAAILIzATION L 5’" 
STITUUUIIS CON’WL 'U'N'5H'NG‘ SYSTEM EQU'PWNT EQUIPMENT AREA .mxn 4061313 A) 

THIAD DIGIT OF 
G REID?- NUMAESIII 

xx'IAIAs': III uxxx'x 5‘1““ “XXX! mxxx 

xmxxx 3‘“ ' “4 ELECTRIC AI. MEEHCKEEAL RADAR SEIWICE 
xxgxxx SAT-T ll INST ALLAT TION EGUFMENT muIPMENT EQUIPMENT 
Sosa-Tn Aw III 
JOHXXK MY IV 

-J€.X5{'Xl. MY'V axxxx 
Axaxxx law-VI 55X“?! 75“,... asxxxx 

x-Aa'kxx EENTIIAI. “ “Em-'0“- _ MIscELLAI-ueom "" - - - "' mm: mm 
SECTION :35; MECHANISMS mmumm‘no” EGUIFMENT 

xxuxx Fol’WliD 
BULKHEAI) 

Aka-Ax AFT «xx»: 5 1mm am: xx 

I ”mum 0 xx EL£CTRDNIC AREA —- PI mum _. — - 

x - W mm m 333m mm “" SYSTEM W EGUIFMENT - 
uIXAx CREW-BAY 

xxnxx IIH Soul? 

SAY mtxxx . mum: mxxx mxxx 
_ GLOSAL 

XX‘XXX LOWER' —‘ HOPELMHT wsfM _ EARTH — ELECTRONIC '— OEIATIONS 

EQUIF OXIDIZER LANDlNG DISPLAY - 
SAY SYSTEM SYSTEM EGIJEPMENT EQUIPMEm 

10:53:30.1. UAITE‘II' EDUIT 
SAY . 

X'KISXXX FORWARD” m x x x  HXDXX 79%X-KK 

COMFT I—. —| — 
FUEL HYDRAULIC MIscELLANEOUS- 

Kkfifl_ Arr SYSTEM EOUIPMENT EQUIPME NT 
(9%” 

53K“! 

FNEUIIMTIC 
EOUIpMSM 

THIS CHART IS ONLY APALICASLE IA: CONJUNCTION WITH 
PROJECT DESIGNATION NUMAES'saS ASANDST .. . . . . ._ .. . . .. 

o - DAAININOS UNIQUE TO THE Esau: SYSTEM ANQ'CBMMND MODULE 
59mx -- ' ' 

NOTE: II'J .‘IHE "AREA" On THIAD DIOIT OF THE GROUP NUMTIEII MAT SE '50" ‘- ' ””1"” WNW 7° THE 55M“ “on“ 
WHEN AIIEA DESIGNATION IS NOT DESIRSQ'OI REQUIRED”. OE - 

AIIEAS AITE IAIvED. IN OSE TME'AIIEA '“D‘E‘HN'C UNCODED -' DIIAwII-IDS AHILICAALE TO ALI. THREE AREAS 
GODS IS NOT APnICAQLE EOUIMENT _ 

(cm, mm A ESCAPE SYSTEM) 
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ENGINEERING DRAWINGS REF: P&P C-4OI . l  

. ENGINEERING DRAWINGS 
Engineering Drawings document and transmit design data to Manufacturing, Inspection, and other 
concerned organizatibns. There are four basic types of drawings. 

I . Detail Drawings - A Detail Drawing represents a single part and shall specify a l l  dimensions, 
material, and informatiOn required for its manufacture, either directly-an the-drawing Or by 
reference . 

. 2. Assembly Drawings - An Assembly Drawing shows two or more par-ts that are put together to 
make an assembly. Detail parts are often shown an Assembly Drawings to eliminate the extra 
drawings for each part. Subas'semblies are also listed by dash numbers. 

'3. InstallatiOn Drawings - An Installation Drawing shows the information that is needed to locate 
and install parts and assemblies. in'their final location. 

. 4. Automated Wire List (AWL) - The AWL provides the wire requirements for fabrication of  Cables, 
.Hamesses, Modification Kits, and the Electrical/Electronic fabrication of  Black Boxes and 
Pane-ls. 

The AWL cantains the following pages: 
TITLE Page No. i 
TABLE of CONTENTS Page No. 1.1 
GENERAL NOTES Page No. 1.2" 
PICTORIAL DRAWING Page No. I . 2 . I  
APPLICATION (USAGE) DATA Page No... 1.3. 
REVISION RECORD Page No. 1.4 
LIST OF MATERIALS. Page. No. L 5  th-‘ru 
WIRE LIST Page No. 2 thru 

WIRE LIST 

1 . Pages are numbered consecutively, starting with page No. 2". 

2' "FR-OM REFERENCE DE'SIGNATOR:" column lists the reference part or compenent item number that 
the wire comes ”FROM”. 

(.
0
 

'TER'MINAL"cqmn contains the terminal number or letter of the part where the Wire is attached . 
Terminals identified IF, 2F, etc. , indicate ferrules associated with the part. IE, '25, etc. , indicate- 
Splices associated with the part. An Asterisk ('*) in this column indiCates the wire is. stoWed at the 
part locatiOn. A dash (-) preceding the terminal letter indicates the letter is lower case. 

.4. “SHIELD BOND"column shows the ferrule number I'F, 2F, e-tc., to which the shield ofa shielded 
cable is connected. FLT denotes floating. shield. 

5 .  ”CABLE DESCRIPTION" column identifies and describes wires common to .a- multi-oondu-ctor cable-.- 

. '6. “WlRE NU.MBER"cq‘mn contains the numbers- assigned to-the individual wires. 

7. Information in (. ) parenthesis indicates Mating Item. 

:8. "COLOR" column lists, in abbreviated form, the color or color codes of the wire: insulation". 

. 9. 'REMARKS"cqmn indicates the Circuit Function. 

1-0. "TO REFERENCE DESIGNA-TOR"column lists. the reference part or component item n-umber'th‘at the- 
wire goes "TO".  
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ENGINEERING DRAWINGS REF: P&P C-401.1 

. 11. “TERMINAL"column contains the same informatiOn as noted in 3. 

12. " EMC'code column Indicates the grouping of the wires into specific 9e: in reference to 
their electro-magnetic compatibility. 

13. "ROUTING"column indicates the routing of the wires in the harness. 

14. 'REVISION'cqmn lists the latest change letter made for each line entry. 

. 15. "PARTS END' FlT'column indicates the associated parts, components or hardware used on the “FROM" 
end of the wire. 

16. |'WIRE TYPE"co|umn refers to the type of wire as described in the List of Materials. 

17. “NUMBER REQ UIREDucolumn indicates the quantity of items required. 

. 18. "WIRE LENGTH"column indicates the length of wire in inches. 

19. “GENERAL NOTES'column refers to the number of the note or the letter on the GENERAL NOTES 
page- 

20. "PART NUMBER" column contains the actual part number of the "FROM ITEM“. 

1131 0002 10211. no. 03953 2111 0151111110» 1151 or 1111. cu 
101210111011 "11115: 2111 «01121 c1110u1 010. no. 1200 20 

1101 1112 01501111101 1111s 111 u 
REF. 1:11 su10 c1111 HIRE CL1 1211axs 121. 1111 sac ROUTXNG 151 210 1192 111" 1 

(3? G) G) @ @ ® 6) Q? ® ® Q? ® @ Q9 000000 
@5 1 0 r 1 1 1  13 su10 41 11 0000 11 2 3 12 

411219 5110 41 22 0000 at 203 12 
411239 5110 31 1F 0000 ac 203 12 

22 491250 $110 41 zr 0000 «c 203 12 
2: 421251 SHLD 01 31 0000 u: 203 12 
22 421252 su1o 41 1: 0000 a: 203 12 
22 111211 0-1111 s11 5110 121111112 41 12 0000 u: 201 12 
E m D J‘ L M J }  12 
32 021251 5210 41 22 0000 a: 203 12 
11 021252 5112 41 21 0000 10 203 12 
51 411253 sn10 11 11 0000 10 203 12 
12 0111510 11 101 0000 nc 201 12 

4231511 J6 211 9900 u; 0 12 
12 3211512 41 252 0000 ac 203 12 
12 411253 sn10 41 3: 0000 «0 203 12 
15 311251 0-0111 src su10 TERMINATE 14 21 0000 10 201 12 
11 0121159 5110 111111111 41 1 0000 10 201 12 
1 111113 41 101 N 203 12 
or 1 1911151 5110 41 fi 91 0000 we r 201 1 1 

as 1102..In-s/n 011111c111coou119051 50115 12111-0119-0011 v v31—121101 1 3935 1 1 00 11 
c 

2 1- 25 11 111111120 1 1 sin-10121 see 411 11 a: 11111-90 1 350 330 21 
3 1r z§_11 121111;;0111 SIN-ADAPT SEP 411 12 HO u1c~c~9§ 1 350 .1 :1 
1 111 25113 1131120 u: 1 1 HO uczun 1 350 91 
s 111 25111 1119120 111 1 0 H0 11201 1 350 91 
1 12: 25115 1311120 121 1 1 no 1:20: 1 330 91 
1 12215193 5110 as 12F no 0000 10 204 12 
1 1 1 1 1 1  2219 1 fig 1111-11 1 320 111 a! 
9 131 25112 111111020 111 5/: 01101111 2210 1 no 1011-11 1 350 119 11 

10 4211201 su10 111111112 45 11 0000 10 201 12 
11 ac 

“III, 1 we 
[ 3  NE 

11 we 
11 «c 
11 2111 11101022 111 2x1 LIGHT pun svs 1 2231 1 20 111-0 ac 211 119 
11 2111 11101022 111 211 110u1s svs 1 «101 2231 1 10 111-0 1: 211 11 
11 3 1 1 1 - 5  1 
19 3111 101211c20 121 4111 -u H0 INC-J at 222 11 
20 we 
21 
22 we 
23 111 2su13 1131120 111 1 o no 1:201 1 310 1. I 

190110 1112 1151 one. no. 011: 121. r12{ 
. 3/1 11112 u11112ss 1151 5000000 1131-1121100 23 41110111 1911 1 

FIGURE 1 
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ENGINEERING ORDERS REF: P&P (2-408 

. ENGINEERING ORDER 
An Engineermg Order (E.O.) is the only means by which” Engineering releases requirements to 

Manufacturing. When approved by the responsible Engineering Supervision, the 5.0. isan 
authorization to do one of the following: 

Release new or revised drawings and specifications. 
Release design revision (E.O.’s to be incorporated on the. drawing” at a later date). 
Release instructions to Manufacturing other than change-s. 
Release requirements for test and/or development. 
Release quotation request or purchase request. 

Obsolete or re-release drawings and specifications. 
Stop fabrication or procurement. 

Supersede other previously released E . O. 's. 

. NUMBER OF E.O.'S ATTACHED TO DRAWING OR SPECIFICATION 
MODELS AFFECTED E.O. WRITER'S NAME. DATE. DEFT. PHONE. AND MAIL CODE 

DRAWING OR SPECIFICATION AFFECTED BY E.O. E.O. NUMBER 
CHANGES ON END ITEMS LISTED DISPOSITION OF FARTs 

CHANGE LETTER SUBJECT OF E.O. 
I AUTHORIZATION FOR E.O‘. 

w-............. :noinisnmo \onoIIR WA_'/’6LL0 
DIDII’I'EIWIgaBm ITEIRIBBOERRITEIIIIDE ICJUHIQMRH £8” g" “Ami-1') M 619505 

O4®EIIIII1ENIIOT 
mmgmuz an Item IBBOEIIB ITERIBBASIRB IIICY—WI R3 mm=I:I :3.“ 2— £67 =- r 

' Suaas‘T mm” m 

m ( M  :97 BB I335 
I I‘ I” 

I"... giggfi 
Ail] VDG-AZIIOO K'_ RARREES Assw 

I lvss- 421300!) I II 
’ # -  

A E I  V35' 42‘“ D 1S6? {I {(2454 

:IA 2/ vac-42mg: D 313 
' A  2.1 IDs—4mm 'c' 

A miss-425501: 

./ Irv-n 

flfl.-%A2 2/; 
low"?!  I’ 

@
©

®
O

@
'

®
@

®
®

 

- . . s 5.ac 
El  ‘3‘ ”I“ 3 RI.I.UTIERREE 
A 4] vac-42mm ‘A' II II MTDREE. II 

- . 2 - . E. IIIFFR M :A .1 var. 424700 TIC “ARIES“: new 43 LEE m5 

Assumes II 
CHANGE W/L AS FOLLOWS: fiagfii 

. . L 

“meme __ w R HUT cumin T 
. 2133(o 7 2  ZTZAZZ GER INKS "Elia“ FAA 

. , . III ND 0335 at. sA22 BRII E/II DR. REIIIsED “Emma" 
I 

‘. (ED REF) DP. was: TO BE sTDwED PER IAAosoa—DOGZ 5,95%? .22". 
5 AND sIIIRLI. BE sUFFICIERT m LENGTH 10 f CHM ' F4! 
3 “T’EZRNIINIE AT REF DESIG TOR. SEEEI‘XEEID' °‘ ”" 
I __ 33-1091911HWrmmmm " w  M 619605 

m DELE'I'IOII 0? WE GUIDANCE REE RELEA‘BE $\ PER MCRAI'I'II I5 “En—fl 
\I£\:: gonna-Iain: Rams [E] l‘l’TACH ea car-Its To marinas W 0  

‘REASON FOR CHANGE ‘DATE OF E.O. RELEASE 
RELATED E.O. NUMBERS AND DELTA INFORMATION THE CHANGE INFORMATION 

FIGURE I 
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(E.O.) ,  (PRO),.(S&ID MANUAL) REF: P&P C-402, (3-408 

EN G xuogMI| N E ER IN G OR DE R- (Can t) 

Machine E .O .  - Major changes to a wire list are usually made by use of'the computer. These are 
referred to. as machine E.O.'s and use the same basic format as the wire list with the addition .of the 
disposition, and action columns. Disposition l is Work that must be accomplished, disposition 3 is a 
record change. The Action column describes the operation for each item, ‘N = NEW, D = DELETE, 

. R -—- REVISE, and w‘ = WAS. 
When an L C .  change is to be incorporated into an assembly, utilizing the DELTA (A) SYSTEM, 
the delta designation will be shown in the ref. E.O. 'sblock of the E.O.  ( i .e . :  AA, AB, AC, 
etc.).  The DELTA SYSTEM isan established method of incorporating several individual. 5 .0 .  
changes as a package unit in lieu of several separate changes. 

. PLANNING RESIDENT ORDER (PRO) 

The PRO is an authorized and approved manufacturing document to supplement mandatory planning and 
to. centralize points of specification documentation. PRO's meet all documentation and change central 
requirements but are not intended for use as inspection records and are secondary to- engineering 
documentation . There are two types of PRO's : 

l . Correlates and/or amplifies General Process Specifications and is controlled by M~XXXX 
numbers. 

2. Correlates and/or amplifies specific Process Specifications "and/or engineering drawings- 
and is controlled by T7-XXXXXX numbers. I 

5&ID PARTS MANUAL 

The Still) Parts Manual (5PM) is the official medium by which” pertinent design, part, and component 
data is disseminated to all engineering groups within 58.“). The manual is divided into subiect codes- 
based on function rather than part number order. In general all data and parts Falling into a given 
category are grouped together to permit ease of location comparison, and selection. The pages 
include information concerning part numbers, detail data, port details, dimensions, characteristics, 
measurements, and tolerances . 

The manual is divided into two- sections as follows: 

Volume 1, ELECTRICAL/ELECTRONIC MANUAL (EEM) - This volume contains information 
pertaining to electrical attachments, conductors, terminals, pat-ting, electronic components, 
relays, lenses, motors, sub-assemblies, and other associated hardware. 

. Volume 2, MECHANICAL PARTS MANUAL (MPM) - This volume. Contains information 
concerning screws, bolts, nuts, washer-s, clamps, rivets, and other mechanical hardware. 

Each- volume contains a Numerical Index (Subiec't 00301) and a Alphabetical Index (subiect 0.002). 

APPROVED SOURCES l8 JUL 1967 
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PROCESS SPECIFICATIONS REF: P&P C-403 

PROCESS SPECIFICATIONS 

Specifications are used to give detailed instructions to the shop. These instructions concern the 

manufacturing, installation, testing, and inspection of the component parts of a system ..or the complete 

system . The specifications have the same authority as Engineering Drawings (prints). If, however, the' 
prints differ from the Specifications, the prints should be followed. 

The; basic specifications used In electrical fabrication are listed .beIOW. 

ASSEMBLY 

BONDING 

BONDING 

BONDING 

CLEANING 

CLEANING 

CLEANING 

COAT I N G- 

CODING 

CODING 

CONNECTOR 

CO NINECTOR- 

CONNECTOR 

CONNECTOR 

CON-N ECTOR 

CONN ECTOR 

CONTAMINATION 

MA0303- 0067 

MAO I 06-003 

MAO] 10-029 

MA'OéI 3-— 00.2 

MAO! 10-010 

M302] 0- 005 

MA'OGI 6-0.3.‘5 

MA0606-.-035 

MA0303- 0006 

'MA‘0305- 00] I 

'MAOBOS-O-QO‘? 

MAOBOS- 0061 

.MA0303-0098 

MA0303-0099 

.MAO'303-0I '18 

MAOSOS- 0'1 2'2" 

MAOOI 0-0 I 8' 

SEALED TERMINAL STRIP ASSEMBLY, PROCEDURE FOR 

BONDING WITH EPOXY-POLYI MIDE ADHESIVE, FOR 

NON-STRUCTURAL APPLICATIONS- 

SURFACE TREATMENT OF FLUOROCARBON WIRE 

INSULATION FOR IMPROVED ADHESION 

ELECTRICAL BONDING REQUIREMENTS FOR APOLLO. 

SOLVENT CLEANING METHODS INCLUDING LIST OF 
GENERAL CHEMICAL PROCESSING SPECIFICATIONS 

CLEANING AGENT I ,  I ,  2-TRICHLORO—I, 2, 2- 

TRIFLUOROETHANE 

CLEAN PACKAGING REQUIREMENTS FOR APOLLO 
SPACECRAFT AND SUPPORT EQUIPMENT 

CONFO-RMAL COATING OF ELECTRICAL AND 

ELECTRONIC EQUIPMENT FOR HUMIDITY PROTEC- 
TION (APOLLO) 

COLOR CO‘DING- OF ELECTRICAL CONNECTORS, 
PROCEDURE FOR 

APOLLO CSM AND ASSOCIATED GSE WIRING REQUIRE- 

MENTS FOR ELECTROMAGNETIC COMPATIBILITY 

CONNECTOR ELECTRICAL, CRIMP REMOVABLE CON- 

TACT, RECTANGULAR, SCREW LOCK TYPE, ASSEMBLY 

OF 

GENERAL PURPOSE AND RECTANGULAR. CONNECTOR 
ASSEMBLIES, PROCEDURE FOR 

CONNECTOR ASSEMBLIES, SUBMINIATURE, HIGH 
DENSITY, ASSEMBLY PROCEDURE FOR 

'GSE UMB-ILICAL AND SPECIAL PURPOSE CONNECTOR, 

ASSEMBLY, PROCEDURE FOR 

COMMERCIAL TYPE ELECTRICAL CONNECTORS FOR 

APOLLO SPACE VEHICLES, ASSEMBLY PROCEDURE 
FOR 

COAXIAL CONNECTORS, BLOCK II APOLLO SPACE 

VEHICLES, ASSEMBLY FOR 

CONTAMINATION CONTROL - APOLLO SPACECRA-FT 
AND ASSOCIATED EQUIPMENT 
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PROCESS SPECIFICATIONS REF: P&P C-403 

COMPONENTS MAOII3-002 ELECTRONIC COMPONENTS AND HARDWARE, 
MOUNTING OF, GENERAL SPECIFICATION FOR 

CONTINUITY- MA0201-30753 ELECTRICAL SYSTEMS CONTINUITY AND INSUL- 
ATION RESISTANCE TEST, "APOLLO SPACECRAFT, 
PROCEDURE FOR 

CR‘IMP MSC—ASPO-C3C CRIMPING OF ELECTRICAL CONNECTIONS, 
REQUIREMENTS FOR (NASA) 

FABRICATION MAoaos—ooso. FABRICATION OF ELECTRICAL WIRE HARNESS FOR 
APOLLO SPACE VEHICLES 

HANDLING MA0117-001 HANDLING OF FLAMMABLE AND DANGEROUS 
LIQUIDS AND CHEMICALS 

. IDENTIFICATION MA0303-00635- IDENTIFICATION OF ELECTRICAL WIRE, CABLES AND 
CONNECTORS. 

INSTALLATION .MADIoI-DDS INSTALLATION. OF THREADED AND COLLARED 
FASTENERS 

INSTALLATION MA03'03-0095- ELECTRICAL WIRE HARNESSES AND'COAXIAL CABLES 
FOR APOLLO SPACE VEHICLES, INSTALLATION OF 

INSTALLATION MAOGOS-OHZ ELECTRICALWIRE HARNESS AND COMPONENTS FOR 
DISPLAY AND CONTROL PANELS, INSTALLATION OF 

POTTING MAME-036. GENERAL PURPOSE MECHANICAL PO-TTING AND 
"SEALING FOR SERVICE AT TEMPERATURES BETWEEN 
-2'25F AND 600F 

POTTING MAO'106-072- ELECTRICAL CONNECTOR POTTING FOR SERVICE AT 
TEMPERATURE BETWEEN -160F AND 6'00F 

PROTECTION MAOélé-QOS- INTRA/INTERPLANT PARTS PROTECTION REQUIRE- 
MENTS FOR THE APOLLO PROGRAM 

SLEEVING MBOI'SO-Ofi SLEEVING, ELECTRICAL, INSULATING, HEAT 
SHRINKABLE, TEFLON 

.-SoLDERIN.G NPC—2DD—4 QUALITY REQUIREMENTS FOR HAND SOLDERING OF 
ELECTRICAL CONNECTIONS (NASA) 

STOWAGE MA030'3~0062 STOWAGE OF ELECTRICAL WIRES, CABLES-AND 
. CONNECTORS FOR APOLLO SPACE VEHICLES 

TERMINATIONS MA-oaoa-DOSB INSTALLATION OF CRIMP TERMINATIONS FOR 
APOLLO SPACE VEHICLE-s- 

TERMINATIONS MAO'303-0064 TERMINATION OF SHIELDED CABLE FOR APOLLO 
SPACE VEHICLES 
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(OCP). (ATP). (TPS). (FAIR) REF: P&P F-408 

. i-OPERATIONAL CHECKOUT PROCEDURE ('OCP) 

O'CP's provide a detailed step-b'y-st'ep method of accomplishing a specific test. OCP's are designed 
to direct all tasks required during-a specific test and includes all equipment requirements, pro-test 
setup, test sequences. data requirements, and post test activity in AT-O. 

OCP's are prepared by Spacecraft and Ground System's Engineers. ”Change-s to the OCP must be 
requested on a REQUEST FOR OCP CHANGE FORM. Deviations from the OCR must be requested 

. on an OCP DEVIATION SHEET. For further detail refer to SECTION III DOCUMENTATION. 

ACCEPTANCE TEST PROCEDURE (ATP) 

AT'P's: are'th-e manufacturing departments equivalent of .ATO‘S: OPERATIONAL CHECKOUT 
PROCEDURE. The basic difference is in the title onlymhich is to. avoid conflict at documentation 

betWeen the two- department's. 

. TEST PREPARATION SHEETS '(TPS) 

TPS's are uSed to authorize the start o f  work... or testing, on a Spacecraft or GSE. During the- 
ATO test and checkout phase, it provides planned directions-and permon'en't records ‘of'dctivtties- 
and operations performed on the spacecraft. 

FABRICATION, ASSEMBLY, and INSPECTION RECORD (FA-IR) 

The FAIR system is a written Order to the Shep which directs the monuFacture of port-5:. The individual 

sheets which 'make up on FAIR book are referred to as FAIR TICKETS. Each of the ditto-rent types and their. 
uses are described below . 

i . SALMON — (Contra-I Ticket) Routes ports through manufactUri-nzg and inspection to Final store-5.. 

2 GREEN - (Bench Order) Remains with ports during manufacturing. I t  outlines initial work as 
well as rework required and records time expended on the iob. 

'3. YELLOW - (Material Requisition) Authorizes withdrawal of materiel 'Fror'n' stock. Used by 
accounting for mater iol cost control and then filed . 

.4. GRAY - (Material Traveler) Routes centrolled parts from the warehouse to -USing_ dept. May be 
retained or destroyed by using dept. 

5. RED - (Schedule Location) Filed in responsible shop department, used as crossrelierence' in 
locating the salmon copy. 

6-. ORCHID - (ProductiOn Record) Retained in planning open order Tiles until. the-completed salmon 

. is returned. The Orchid copy is then destroyed. 

7. BLUE ~ (Reference Copy) Furnished to stockrooms or others as required For information. 

8. SALMON - (Production Order) This ticket supplements the- control ticket for complex detail 
parts and assemblies. It provides the detailed sequence- Eor. manufacturing. 
i-nspecti-o'niond traceability. 

APPROVED SOURCES 18 JUL I967 
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FAIR BOOK REF: P&P F-408 I 

FAIR (cont) 

The FAIR book comlsfs of any or al l  of the M7'I-K series forms as shown below by color and form number. 
Refer to SECTION III, DOCUMENTATION section of this Manual for detail of FAIR. ' 

Salmon 
(Form M7I-K-24) 
Orchid 
(Form M7I-K-2) 

. Blue 
(Form M7I-K-6) 
Red 
(Form M7I-K-l 1) 

Gray 
(Form M7I-K-I) 

Yellow 

. (Form M7l -K-5) 

Green 
(Form M7l-K-3) 

Salmon 

(Form M7I-K-4) 

FIGURE l 
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(TAR): (MAS) REF: P&P F-4io, J—423 

. TEST AND INSPECTION RECORDS 

Test and Inspection R-ecord(TAlR)booI<s are permanent inspection records maintained after the manufac- 

turing completion date for each applicable and item and miscellaneous piece of support equipment 

delivered to test and operation site's. TAIR. books record the progressive status of testing and 
inspection effort. 

A TAIR book contains the definition, authorization, recording inspection and sign-off verification of 

. work accomplished and will include acceptance programs, test and Operation. procedures far the on- 

site, off-site test facilities. 

MANUFACTURING ASSEMBLY SPECIFICATION 

The Manufacturing Assembly Specification (MAS) is a set of ( I )  Quality Engineering Accepted 
(2) detailed, (3) sequenced and (4) release controlled manufacturing instructions. 

. These instruct-ions are used for the assembly and hookup of a wire harness, cable, panel, black box, 
and or modification kit. 

The information for the Assembly Specification is obtained from released engineering prints, 
Automated WireLists, and process specifications. 

The Assembly Specification is identified by the drawing assembly number or the planning assembly 
number, and is coordinated with the FAIR ticket. 

The Manufacturing Assembly Specifications are used as the inspec-tiori Criteria. 

The Artsembly Specification pages are listed below. The arrangement may not .be In- the order list-ed. 

Pages marked with an asterisk (*) may not be found in all specifications. 

TITLE PAGE 
RELEASING E.O.  
SURVEYS 
*ALPHA NUMERICAL ITEM LIST 
*C-ONFIGURAT ION RECORD 
TABLE OF CONTENTS 
SYSTEM ASSEMBLY SUPPORT APPROVAL 
E.O. ,  DISPOSITION, AND EFFECTI'VITY 
LIST OF MATERIAL 

TOOLING REQUIREMENTS 
SEQUENCE OF OPERATIONS 

*APPLICABLE INSPECTION REQUIREMENTS (REF. I .T. I )  
*DETAIL REQUIREMENTS 
*GENERAL NOTES 

*EXPLANATION OF ABBREVIATIONS. 

*INDEX OF CONNECTORS 

. OPERATIONS 
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FAIR BOOK COVER REF: PBP F-408 

. A ,  FABRICATION, ASSEMBLY AND INSPECTION RECORD (FAIR) 

I .  The FAIR system is used at the Space Division to Perform production control functions, establish 
and maintain traceability, to provide records of completion, inspection, and acceptance of 
manufactured items, and provide detailed information about the specific operations and 
processes used in producing these items. 

2. FAIR BOOK (Maior Assemblies and Systems Installation) The FAIR BOOK is a collection of 
. documents in book Form used to document operations, configuration, traceability, processing, 

completion, and acceptance of assemblies or installations. See ApprOved Saurces section 
of' this manual for the various Forms used for record purposes. 

0 F A I R  
FABRICATION, ASSEMBLY & INSPECTION RECORD 

ASSEMBLY NAME M ASSEMBLY N0. 
/#d’fa€fl/V£IVD97’/afl / .1727 

let‘s." 54/4 7am V56‘ XXX/TX 

DEPT. no. CONTRACT MODEL 

44/ —2 7/37 1/36 - 5  

UNIT no. SERIAL NO. 

J 06362- flflilifé 

ACCOUNT ITEM RELEASE 

300/ i 

N O R T H  A M E R I C A N  A V I A T I O N .  INC.  
. SPACE and INFORMATION SYSTEMS DIVISION 

ran» sun. F a s “  1-21; 

I ,  PAGE ADDITIONS . . 

s umoms 2 summers 3.. orennous 4. soqxs [ 5 -  SEIMUIAYION 

6 PART 
7. D M D - I  wsfM f MISCELLANEM 

REMOVALS 

FIGURE 1 

I8  JUL 1967 
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PAGE ADDITION AND REMOVAL REF: pap p-403 

. Contents of book are as follows: 

a .  Page addition and removal record (Form 926-T) 
b. Shortage report (Form Mai-Y) 
c. Operation (Production Order) (Form M7l-K-4) 
d. Variable data sheet (Form M7l-K-4) 
e .  Squawk sheet (Form M-25- U) 
f .  Installed equipment serialization record (Form 9i7—B) 
9 .  Part removal record (Form M79-Q) 

. h. Material review disposition (Form 23H-l') 

a . PAGE ADDITION AND REMOVAL RECORD 

PURPOSE: To maintain a record of the pages of the FAIR book. Each page is identified by: 

Section number 

Form number 
. Page control number 

Technical Integration makes all entries in PART I .  Inspection makes all entries in PARTS 2 8. 3. 

)NORTH A M g c N  AVI'A'HON. mc. ’ 
iPACE Ind INFORMATION HYS‘I‘EMfi DIVISION 

PAGE ADDITION AND REMOVAL RECORD 

Book Number W Unit Number __._.__—_/00 Serial Number _/0__Q____.7 

PART 1 ORIGINAL BOOK PART 3 use REMOVALS 

PAGE CONTROL . 
NUMBER REASON FOR REMOVAL INSP. 

DATE 
REMOVED 

FORM 
NUMBER NUMBER 

.7- 

PART 2 mos ADDITIONS 

ORM PAGE CONTROL DATE 
F INSP 

NUMBER NUMBER NUMBER ADDED , 

J 

. @' map/(112s M’JA‘KfiW In”; 
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SHORTAGE REPORT REF: P&P F-403 

. b. SHORTAGE REPORT 

The Shortage Report (Fa-rm Mai-Y) is a serialized four part form" used to recordand transmit 
documentation related to actual and/"or held-up shortages when items are 'l-‘rans-Fe-rred between; 
departments, facilities, or to storage. Individual copies. are distributed as follows: 

WHITE - Accompanies part or assembly. 
. PIN-K - Included in closed-out ln‘O-Fic book. 

BLUE - To CVR' Planning. 
HARD COPY - Remains in inspection of originating department. 

. " RTH AMERICAN Avm‘rtan. I-N'c. 
WWINFORKATIONWW 

SROITAGE m 

E :Ltc'rrucAL 

4 3 4 2 - 6 7  
3 manna-«cu. oam__.—_.__ 

in! 

P m  Nuflflll PART "AMI. I I I M A I “  

. Ill 307571 8 
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PRODUCTION ORDER REF: P&P F—408 

. c .  OPERATIONS 

This is the "WORKING" section of the FAIR book. It provides the required 
assembly/installation and inspection instructions to personnel in the shop relative to: 

Operational sequences 
Tooling information 
Cost accamulation 

. Inspection acceptance records 

VJG" XXXXXX 

. My 14:57. 
El. TEHP. 

All? No 

Kid-XIX)?! 

FORM MTI-K-4 

. FIGURE 4 

Upon completion ofon operation the mechanic must enter his personal NAA identification 

number after the operations point in the FAIR book. The manufacturing Ieodman determines 

that the work is properly completed, stamps the appropriate column of the FAIR book and 

submits to Quality Assurance for acceptance. 

I 8  JUL 1967 
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VARIABLE DATA SHEET REF: P&P F-408 

. c. OPERATIONS (Cont) 

A "VARIABLE DATA SHEET'I should be used to record operations called out in a sequence 
when the entire sequence can't be completed. All work you perform should be closum'ented 
on the variable data sheet. I f  it completes a sequence in the FAIR book, the sequence should 

be Submitted to Quality Assurance- 

06:36:?- 
V 3 G ” 7 @ l 0 l 6 - Z l  A A ;  6594'! 

. VAQIABLE DATA 

A LANCE 

P l "  5 :  5'! 

V36-76I'OI'8-2f 

FIGURE xuogMI5 
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SQUAWK SHEET REF: P&P F-408.2 

. d SQUAWK SHEET 

A Squawk Sheet provides a permanent progressive record of inspection Squawk: and cOrrecti-ve action. 

Upon discovery of a discrepancy Inspection enters i t  on the squowk sheet. Mechanic and Leodmon 
resolving Squawk must sign-off the action taken. Present to inspection and Customer for 
concurrence . 

There are four categories 'ot’squowks: 
. A = Critical 

B = Moior 
C = Minor 
P = Paperwork 

Extreme CARE must be token when performing reWork operations. 

. fl © NOR‘I’H nuemcnn Mirna-non. mo. 
m m : * ° ° °  . L V . . .  Gawa in  GIL I ' ° .N I I I  

L, SQUAWK SHEET 
MAKE ENTRIES LEGIBLE - USE BALL POINT PEN WITH FIRM PRESSLRE 

CLEARED BY 
DESCRIPTION OF DISCREPANCY AND ACTION TAKEN Mach.ilmpect1 cw. 

and/or 8. 
Lead. Data 

In 

Date 

cow 3 
SHADED AREAS FOR 

-—__ CUSTOMER use ONLY M 431534 0 

FIGURE 6 
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INSTALLED EQUIPMENT SERIALIZATION RECORD REF: P&P F-403 

. e. INSTALLED EQUIPMENT SERIALIZ-ATION RECORD 

The purpose of the Installed Equipment Serialization Record is to provide a complete traceability- 
"tree" through a record of all serialized components at each Assemblyflnstallation level. 

Upon completion of the Assembly/Installation remove the original from the FAIR book, and make a 
duplicate copy, identify it as a "duplicate" in the Upper right hand corner and the wards. 
"Transferred to Recap" followed by an acceptance stamp and a date, on a diagonal line. File 

. duplicate in the FAIR book being closed out." 

The original shall accompany the hardware with the recap package for the next assembly FAIR book. 

teammate-r, mamma- M '31 1 309 
M W, W «2 M INSTALLED EQUIPMENT SER IALIZATION RECORD ,ssmm M am i 15,, 
END ITEM MN [3&- 7‘ ’00.! SYSTEM P/N ‘222 424 20,2 ASSEMBLY P/N m; 2510/: -£(_' 

-END ITEM S/N SYSTEM NAME Marine rm. gimme/DWI ASSEMBLY s/N gag—44:321.; 

LOT 

S/N LATEST INSP 

mm I'm-am two CODE: (Ram ,0, Rama“ P a PHYSICAL F's FUNCTIONAL c a CONFIGURATION 
@ ”ya/ram: xwfiter/aa/ smut” 

. FIGURE 7 

18 JUL 1967 

. DOCUMENTATION- FAIR BOO K-SERIALI-ZATION DATE 

TITLE 

F'ORM QSB—A—i? REV 4—67 



REF: P&P F-403 PART REMOVAL RECORD 

1‘. PART REMOVAL RECORD 

Provides a record of all parts removed From an assembly Or installation, andreason for removal. 
Permits part to be reinstalled without planning action. 

Manufacturing makes entries with Quality Controls concurrence. 

DO NOT remove parts until properly completing the removal ponton of the PartRe'moval 
Record and obtaining inspections OK to remove. Any part remowed must be handled with 
the same delicate care as new parts require. 

NORTH. QM! R'IGA_N_ A V  I ATIQN. .I NC. 
M's-Id IWONMMI '  WNW 

PART REMOVAL RECORD 

Vee-M/ma-e: 0 
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MATERIAL REVIEW DISPOSITION REF: P&P J-4ié 

. 9 .  DISCREPANT MATERIAL DISPOSITION (DMD) 

Material Review Disposition (MRD) Form 23'H-l is presently in use. 

A discrepant item is any material, part, or assembly which does not conliorm to all requirements of 
the engineering drawing and specification governing the item. When a discrepancy of this type 
occurs, and Inspection SupervisiOn deems and MR is required, inspection immediately contacts 

. Material Review for an analysis. I f  Material Review decides, (with Engineering and Customer 
concurrence) that the discrepancy is acceptable for use, or that it may be reworked, an MRD is 
initiated. The MRD contains all necessary rework instructions and all required inspection points. 

A copy of the MRD is then inserted in the DMD section of the FAIR book. The required rework is 
then accomplish-ed in accordance with the instructions on the MRD. 

. For the procedure used to initiate MRD's refer to Material Review System. 

I. I I - I  " I .  I . “  5 / ; -  I D :  

I. I I “ !  M 

v34. - 4:2 03 Egg Hneuess M“ 225302 
3 Boom to IT" .9 common sweats- aellm cam lulu 1'IIIIFLIII un- 

HI"?— 4: y -5 Am , noeéos_’ 
m L I  “Y" I I I I .  . “ I t :  can: IOI . l m  T fi u l ' l w l l fl  I “ .  I.  

DM4€0¢3£ 
I 1  fl 0"  DIME. I I  I n l l L /fl l t  .0. I I  d ‘ C FLU" A, ,9; I ”A " L  #7- iizais'" E .. "Winger E T  
I ? “  I? I I I G I W  I .  

)A I 7:22 Image/cans; I" 7/1. I" 42/1? L270 un4° 
II —-—v - u u u -  Fiv- Iv" 

Gauze” 0‘” “4559”", Pep/1:9" Pele 51mm» Penna EL 1. item? 
saxflas (2) was wsummw mums mo 4-2“? 

on 3 71.01.5760 some, up covet/Cm? 
_ . STEP 1- me twee PM. we rumination mar, 

' emu-e wsfM. WM: 4' : 0 9 c  ”07 D rum-Fr reeuwnnm mm mum £1:w 

w-nee‘ JUVMSEE: 3425:0320 eeo __ wsP 
susmezo Bu: ere-P :- usme me memo-stamp“, eeuoue 

Lam-mu: X; 43 ~. X: 55-2" 8 DAMAGED sscmu 0F uwumu. wee— 
aue rm Raoue' Stem we!“ :rreP 3- runner. “9:504:25, emu 33:, near 

"900785: 9343 —34-— fi'D— 348.548 sceewuo WEE s'rErPMD ma as fiat-Laws: 

9343 '36- sur— radar-as at) car a LEU‘TH re resume a mom», 

a: 9g"p sumo emu SroE 
0F :srerpeeo scan 

I4 More: 92102117 manna Hen-“r, (3W7 CB) 22:0?”5“: “m“ mom,“ 

am sum. as same-ea Fm new ' . m ""' _ 
nPfiuM‘fiw *(c) SUPSeEM ouEl! £00 or- wrec- 

4 cemei once 09905050 need. 5mm 
nu pence in m m :  mm 

Mnoaos-aoes. we? 

(a) QE-renemvere' we; mar was 
. eeuauco. “USP 

m Fm“ mm W I  
I I I  I I I I  I I I  ’. “T I  I I  6081‘"! ' IA‘I'I 

u/A mm at? A4, 3’ W . “  
I. ‘ fl ‘ l i  “ -  IIILDII j i l m  S I T I  

U 1:1 "- Jet-o l N/A 436% l 4: 290 I 4.925 4 ls/efls»? 
NORTH AIERICAN AVIATION, INC. J MATERIAL newer mseosrrlou 

FIGURE 9 

18 JUL 1967 

. DOCUMENTATION - DESCREPANT MATERIAL DISPOSITION (DMD) 

F O R M  9 9fl - A — 7  R E V  6—6? 



TAIR BOOK COVER REF: P&P J-423 

. 3 .  TEST AND INSPECTION RECORD (TAIR) 

i .  The TAIR system is the control and inspection documentation system used by Test & Operations 
after manufacturing completion. Upon completion of test operations the TAIR book becon‘Ies a 
permanent Quality and Reliability Assurance historical record. All sections of the TAIR book are 
the some. as the FAIR book except the operations. 

T A I R  
TEST 'AND INSPECTION RECORD 

300K N0. 

ASSEMBLY NAME MODEI. NO. 
f/V‘S'f/E’JMA/mr/M’ M657." - 

£11 5%. rt”: V36 ‘5 
ASSEMBLY N0. SERIAL N0. 

V35‘XM’I’XX 56.562 -M£/I% 
UNIT NO. LOCATION 

1 £2 95-. ’6 

NORTH A M  ERICAN AVIATION. INIC. 
"SPACE and INFORMATION SYSTEMS DIVISION 

m 9514: m 8-53 

FIGURE I 
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TEST PREPARATION SHEET REF: P&P J-423 

2. TEST PREPARATION SHEET (TPS) 

The'Operatian section consists of Test Preparation Sheet (TPS'), and rework tickets, which provide 
continuity of documentation for engineering configuration changes. 

The purpose of a TPS is to delineate test sequences and related mandatory inspection points, and to- 
provide accounting data. They are used to authorize tests per on Operational Checkout Procedure 
(OCP'), authorize troubleshooting, or control removal and. replacement of part-s. Q&RA provides a 
separate TAIR book for each OCP. 

Mom-H AMERICAN AVIATION. INC. 
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CVR BOOK REF: P&P F-403 I 

. C.  CHANGE VERIFICATION RECORD (CVR) 

I . The CVR system is initiated after the initial release of engineering documents. It provides a permanent 
record, in book form, of design changes related to the Specific deliverable item. 

CVR supplements the FAIR/TAIR documentation system 8: provides: 

I . A POSITIVE audit of the FAIR/TAIR system. 
2. A timely “ALERT" to all concerned personnel. 

. 3 A summary association of design change to specific part, assembly, etc. with 
end item orientation. 

The CVR book is initiated and maintained by Manufacturing Planning, and is identified to the FAIR 
book being supplemented. 

The CVR book should be located with the FAIR book. 

' - N O R T H  A M E R I C A N  AVIATION. INC. 
areas-no INFORMATION area‘s”: summon 

o CHANGE 

VERIFICATION 

RECORD 

Part Number 

Cont. NOM— 

. Model No._.K14-_’3_ 

Q Unit No. /04 

Ser. No. /04 “mm" 
C J 

FIGURE I 

18 JUL 1967 

. DOCUMENTATION-CHANGE VERIFICATION RECORD (CVR) DATE REVISED 

3.3 

Inn-u flflfl— L — 3  R E V  1-6? 



CHANGE VERIFICATION RECORD REF: P&P F-403 

2. CVR BOOK 

BOOK CONTAINS: 

I .  
2 .  

3.  

Change verification record (Form MST-C) 
Page addition and removal record (Form M90-F-I). 

CVR transfer sheet (Form MST-D). 

3. CHANGE VERIFICATION RECORD 

USE OF 
I .  

64.4.6515. _ - 

run“ m u :  D E V  6 - 0 !  

FORM: 

E.O. number. 
Drawing number if change is 

against a sub-assembly. 

Drawing change letter i f  the 

drawing change was released by 
the noted 5 .0 .  
Brief description of the change. 

Mechanic and Inspection verification. 

Entries at I thru 4 are controlled by Manufacturing Planning, identified by stamp. 

All E.O.'s shall be verified by mechanic and sold to inspection as work an assembly or 
installation progresses and changes are incorporated. 

CHANGE VERIFICATION RECORD 

summon a! CM! 3"? M on m 

A W  

IF NOT WRITTEN "I IN“ 

FIGURE 2 
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ADDITION AND REMOVAL RECORD 5. CVR TRANSFER SHEET REF: P&P F-403 

4 .  ADDITIONS 8. REMOVALS 

Used to control the CVR book by maintaining a reaord of pages added. or removed. All entries 
are made by Manufacturing Planning. 

ADDITION AND REMOVAL RECORD 

PAGES OF THIS CVR MAY IE ADDED” OR REHOVED ONL‘I‘r 3‘!" PLANNING CVR GROUI' AND 'A RECORD OF ALI. SUCH 
’ ADDITIONS AND REMOVALS WILL BE MADE ON THIS PAGE, PROPERLY VERIFIED BY PLANNING AND INSPECTION STAMPS 
\ AND DATE. 

UNIT Hal‘i’i‘um new ‘75?0H- 2.! am JZ-H'4"& 
. 3m 5 fig D Z  33 one uses I “mu—L 

ma. non Hunt“! mar. nu: sum. not mums map. on: 
mm more use» amp unans- srmr 
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\ / ”  

69' macaw W» gray/:59. 

FIGURE 3 

tea spa-M 

5-. CVR TRANSFER SHEET 

The CVR Transfer Sheet is‘ used as a recap sheet to summ-erize E.O.  ‘5 NOT cleared at the time 
an assembly is closed out and transferred ”to the next assembly. Capy distribution is as Follows: 

YELLOW - To N/A CVR Book 

PINK - To Technical Integration after yellow copy is mated in N/A. 
GREEN - To CVR Planning to indicate assembly received at next using station. 
BLUE - To CVR Planning to indicate assembly closed-out. 
WHITE - Retained by originating department. 
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PARTS STATUS AND IDENTIFICATION TAG REF: P&P F-403.I 

D. PARTS STATUS AND IDENTIFICATION TAG 

. Commonly called the 902-W-I tag. It is used in the CVR system as an attached & serialized part status 
record of a production detail or sub-assembly below the CVR level. The 902-W-I reflects the incorporated 
E.O. '8 effective against the part or sub-assembly at the time the FAIR control ticket was completed against 
the part. 

N A - A  

. EOCR CODE M XXXXXX 

DATEMINSP._____ Pt. No. 4033/- JOE-I 0,9, N/c. 

S/N No, c-aaq—A-zo 

Acct. No- 303’ Rel. I30! 
E.O.‘S or OPER. 

Contr. L L  Dept—L 

p1,”, Ca we: 4 mg rag-g. Date .4 '22" Z 

Funct. cama'PZZgg Ifig Date 4-29-(7 

Environ .AI/A—_Date 2 m  

Process Spec, MAO" 30.3- 03/ 

Rev. Date ”-42" 6‘ 

Order No . Cust . 

NA 
Stock No . 

N/A 
FORM 902-W~I (REF. 7-63) 

. BACK FRONT 

FIGURE 1 

A 902-W-I tag is initiated to record EOCR‘s for an assembly affected by E.O.'s against it. All E.O.'s 
are recorded in the EOCR. Initial preparation of all 902-W-i tags is the responsibility of Manufacturing. 

Quality 8. Reliability Assurance is responsible for recording all Worked E.O.'s,  and attaching 
. the -902-W‘-l tag to the part. 
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PARTS REPLACEMENT REQUEST REF: PaP F-409 

. E.  PARTS REPLACEMENT REQUEST (PRR) 

I . The PRR is used at the Space Division to withhold and process previously inspected production items 
suspected of being defective. Manufiacturing departments are responsible for initiating the PRR. 
NOTE: A PRR must be prepared immediately upon discovery of a defective or damaged 

part and processed out of the originating department within 24 hours. I f  unable 
to stop at the moment of discovery to prepare the PRR you must date and attach one 
to the defective part and complete the remainder of the entries as soon as practical. 

When immediate replacement of a detective part is required, a replacement part may be withdrawn 
. from department stock or warehousing, or borrowed from another department, and then replenished 

or repaid when the defective part is reworked, repaired or replaced. 

Any "defective" parts must be handled with the same delicate care as new parts require. 

2.. INSTRUCTIONS FOR USE OF FORM Mi7A 
For details of each entry on Form Mi7A shown below, refer circled number on form to circled 

. numbers on the following pages of PRR subiect. 

« W  mascara; nuts IEPLACEIIIEII mum m 36 mo 
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PARTS REPLACEMENT REQUEST REF: P&P F-409 

Enter part number of the item being PRR'd. 

Enter part name (in full) of the item being PRR'd . 

Enter serial number of the part being PRR'd. This may be the model serial number, vendor's 
serial number, lat serial number, etc., assigned to the defective part. 

Enter the vendor's name for defective warehouse items, if known. Otherwise- leav-e blank. 

Enter the next assembly number of the defective item. 

@
@

0
 

@
6

9
9

 

Enter the total number of defective parts to be processed on this PRR. The defect must be the same 
for all of the parts to be processed on a single PRR. 

Check appropriate block and show the corresponding traceable number from the FAIR ticket, or 
the traceable code from the blueprint. 

I f  a replacement is not required for the defective part, check this block, and destrby the white copy 
of the PRR. 

O
 

06
9 

Enter the model or ship number which the detective part is in support of, or goes into. 

Enter the serial number of the item the detective part was removed from or was scheduled to support. 

Enter the date of preparation of the PRR. 

Enter the release number the part was received on by the using department, or the release number 
of the assembly it is installed in when discovered as defective. 

If the defective part is a spare or modification kit requirement or is installed in a spare or modifi- 
cation kit assembly When discovered as ”defective, enter the item number here. The item number 
can be found on the FAIR ticket. 

6
 

©
 

®
©

6
©

 

Enter the general order number the defective part was received on, or of the assembly installed in, 
when part was discovered defective. 

Enter the index number assigned to the defective part. It may be obtained from blue reference- 
tickets for NAA fabricated parts. This block is not applicable to warehouse items. 

Check this block to indicate that this is a production type PRR. 

Enter the specific defect, describe in detail the discrepancy noted. 

6
©

6
 

©
 

Check the appropriate block: 

NAA "C'items that are NAA fabricated and show the division code number if other 
. than Space Division. 

CAP Company acquired property (equipment items) 
GFAE Government furnished aircraft equipment 
PUR Purchased details and assemblies, and all categories of hardware 
GFP Government furnished parts 

On line i of routing enter the division code number, a dash, and the originating department number. 

On line 29 of routing enter the division code number, a dash, and the originating department 
number. 

$6
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PARTS REPLACEMENT REQUEST 8. MATERIAL REVIEW REF: P&P F—409 8. J-416 

. ® The signature, extension, department number, and serial number of the employee preparing the PRR. 

When all of the above entries are completed the PRR is turned over to Quality & Reliability Assurance 

for assessment. The inspection disposition is made at ® , or if the disposition is "send to Material 

Review" it will be indicated on line 2 . .  . Inspection Supervision signature is then obtained at ' 

for entries made at (19 or 

®
 

Plannin enters appropriate account number for action to take place as a result of Q&RA disposition in 

. entry or , along with date and authorizing stamp. 

9
 

Line 3 thru 28' of routing - planning enters routing to accomplish disposition made by inspection or 

material review. 

9
 

The signature, extension, and serial number of the coordinator or supervisor accepting responsibility 

for the validity. of all prior entries on the PRR. 

O F . MATERIAL REVIEW SYSTEM (MR) 

1 . Space Division maintains a material review system to evaluate and disposition materials, parts, 

assemblies or products Which depart from specifications, drawings or contracts and are considered 

nonconforming to Space Division or customer requirements. 

Policies 8: Procedures establishes a three-phase material review process with a Material Review 

Control Center (MRCC) to coordinate material review activities. 

PHASE l Material Review Action - Inspection Supervision or MR Engineer, reviews the nonoonfcrmance 

submitted, and terminates it by a Material Review Disposition (MRD), or forwards the 

nOnconformance for a higher level review. 

PHASE l l  Material Review Action - An Operating Material Review Board (MR3), reviews the noncon- 

formance submitted, and terminates it by a MRD, or forwards the non‘oonformance to the 

Primary Material Review Board (PMRB) for a higher review. An operating MR3 consists of an 

authorized Customer Representative, authorized Engineering Representative, and an 

authorized Q&RA Representative. 

PHASE lil Material Review Action - A Primary Material Review Board, reviews the nonconforrnance 

submitted, and terminates it by a MRD on decision that contract change action should be 
remmmended. The PMRB consists of an authorized Representative of the Customer, Program 

Chief Engineer, and Program Director of Q&RA. 

2. PROCEDURE - When a discrepancy is observed which cannot be dispositioned by Inspection 

Supervision, inspection prepares a material review disposition (MR0) and forwards it to the 
Material Review Control Center (MRCC). The MRCC manager reviews the item and determines 

if PHASE l l  or PHASE II! action is required. PHASE ll nanconforrnonces are processed as follows: 

. a. The assigned Material Review Engineer makes his disposition by reviewing the item and 

consulting with Q&RA, engineering, manufacturing, and any other department as necessary. 

b.  The assigned engineer prepares the disposition an the MR0 and obtains Q&RA concurrence. 

c .  The assigned engineer approves the MRD and obtains custarner approval and Forwards the 

MRD to Q&RA far distribution to those concerned. 

. PHASE II] items are processed in the some manner as above except they are referred to the PMRB 

for further disposition approvals. 

See FAIR book section of this manual for sample MRD. 
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I STANDARD REPAIR REF: P&P J-416 

. G.  STANDARD REPAIRS 

Space Division maintains a system to authorize the performance of standard repairs to disposition 
recurring nonconformances. 

Material Review Engineers or InsPection Supervision may authorize the application of standard repairs 
which are documented on a Material Review Disposition (MRD, form 23 H-l) during the processing 
of nonoonformances. 

. The STANDARD REPAIR MANUAL lists all standard repairs. Each standard repair in this manual 
has been approved by the PrimaryMat'erial Review Board. 
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TOOLS APPROVED FOR USE AT S&ID 

. DIAGONAL CUTTING PLIERS (DIKES) 

The diagonal cutting pliers shOWn are used for cutting light gauge wire and component leads. 

They have flush cutting edges, tapered jaws and plastic-coated handles which provide ease of Operation 
in precision work. The flash edges of these pliers should always face the direction of the part to be cut. 

RECOMMENDED MANUFACTURERS 

'Sna p-On E- 707 

Utico BS 263- 

FIGURE 1 

SHORT CHAIN NOSE PLIERS 

The pliers shown are equipped with plastic coated springbaok handles and smooth radiused lows. 

LONG NEE DLE-N OSE PLIERS 

The pliers shown here are of the long , smooth, radius-edged needle-nose type. Equipped with plastic- 
coated springbock handles and long tapered iaw-s, they can perform light wiring and lead bending 
operations. 

RECOMMENDED MANUFACTURERS RECOMMENDED MANUFACTURERS 

Utico t23 — 44/, " (Special AN No. Utica ill775 (Special AN No'. 35818): 
Klein #318 - 5-1/2c 3531 7) 
EREM #m-a Klein D322 - 4-1/2 C) 

EREM 115 

SHORT CHAIN PLIE'R-S 

LONG NEEDLE-NOSE PLl'ERS 

FIGURE 2 
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TOOLS APPROVED FOR USE AT 5&ID 

APEX TORQUE SCREWDRIVER 
#268-w-6 
Lost digit indicates screw size. _ 

. FIGURE 3 

PLUG SUPPORTS (MATING RECEPTACLE SHELLS) TOOL NAME (JINGLE BELLS) 

NOTE '- When tightening or loosening threaded ports of connectors, support all plug assemblies by mating 
. them with the proper receptacle shell as shown or holding them with on approved plug Wrench. 

Prior to use, check mating shell for damage or contamination. 

FIGURE 4 

SPOT-TIE CUTTER 

North American Aviation , Inc. 

#T-io'15c7 

FIGURE 5 

SAFETY WIRE PLIERS 

. Robinson Wire Twister (NI—84) 

FIGURE 6 
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TOOLS REF MA0303—0061 

AIR-CRAFT TOOL INC. 
. CONNECTOR PLIERS 

SPECIFICATIONS _ 

ATSOB WITH PLASTIC INSERT-S. 

PLASTIC INSERTS 

FIGURE 7 

NOTE: When tightening or loosening threaded parts of connectors, support all plug assemblies by. mating 
. them with the proper receptacle or holding them with an approved plug wrench. Support receptacles 

by clamping flange in a vise having padded jaws. Standard strap wrenches or approved connector 
pliers shall be used for tightening or loosening threaded parts of connectors. 

STRAP WRENCH 
TOOL #2 

m5 RIDGID TOO-L CO .. 
CLEVELAND, OHIO 

FIGURE 8 

SNAP-ON TORQUE TOOL TQ-I 

This tool may be used From a position of 90 degrees away from the item being torqued, when a 
straight torque driver cannot be used. This tool is capable of from O to 15 inch pounds in either 
clockwise or counter-clockwise direction. Each increment on the dial represents 1/2 inch pound. 

To torque in a clockwise direction, grasp the handle gently in the right hand with thumb resting 
against index finger, "not against the side of tool or dial " .  The torque attachment must be kept 

. straight in line with the hardware being torqued. Pull handle gently until pointer is at desired 
position. 

FIGURE 9 
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WIRE STRIPPER REF. NPC-200—4 

. The THERMAL WIRE STRIPPER is used For removal of wire insulation. It can be used as a single unit 

or can be detached for hand-held applications. The control knob (rheostat) is used to adjust the 
temperature of the heating elements. 

In operation the Wire end is placed between the two heating elements at the stripping length desired. 

While one HAND closes the pincers, the other turns the wire betWeen the thumb and index finger to 

melt the insulation and cause separation. The pincers are then released and the insulation is removed 

by hand using a pulling, twisting motion. 

. The wire insulator should be removed without disturbing the normal lay of the wires. If the lay is 

disturbed, the wire should be retwisted to its original wrap. 

The insulation stripped offof the wire should haVe a minimum of edge Flash with no damage to the 

wire. 

PROPERLY TWISTED WIRES INSULATED WIRE 

(LAY) 

EDGE FLASH 

FIGURE I0  

The heating element of the stripper should be cleaned Frequently with a wire brush to remove melted 
or burned insulation, and the control unit should be turned off when not in extended use. 

w s R PPER REMOVABLE "*5 T I HEATING ELEMENTS 

NOTE: 

Cleaning of the heating elements 
should not be performed on or 

near any assembly or unit in work 

FIGURE I i  

IDEAL THERMAL WIRE STRIPPERS POWER SUPPLY 
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HEAT GUN REF. MA0303-0065 

Used for shrinking sleeving on wires and terminals. It has a heat deflector that can be slipped on the 
. end of the blower for even dissipation of heat. Refer to chart placed on heat gun by Calibration 8. _ 

Test for proper dial setting. Heat shields, such as heavy gauge Foil, shall be used as necessary for p‘rOl'eCl’iOn 

of parts that may be damaged by heat. 

When sleeves are to be shrunk an wires or cables with soldered terminations, the minimum distances from the 
soldered ioint that heat may be applied and the maximum heat that may be applied shall be as follows:- 

a'. Heat shall be applied a minimum of 12 inches from the soldered ioint and shall not exceed 1000 F 
when M30150-025, Class I thmugh Class 4 sleeves are used. 

b'. Heat shall be applied a minimum of 2—1/2 inches From the soldered joint and shall not exceed 
500 F when MBOl50-025, Class xuogMI5 sleeves are used. 

Model No. 10-18, Commercial Electrical Heating Devices 8. Mfg., lnc., Los Angeles. 

FIGURE 12 

TABLE I 

Shrinking Temperature I 0 Apply heat no longer than necessary to produce shrinking. bleeve Material 

. 0 Do not use open Flame for shrinking. Teflon (TFE) 621 F 

0 Heat shrinkable sleeves will shrink when they reach Teflon (FEP) 350 F 

approximately the temperature listed in Table l .  Siliccme Rubber 350 F 
Kynar 350 F 

. Overlaps: "When two sleeves are to be overlapped, the overlap shall be approximately 1 inch or 1/2 the 
length of the shortest sleeve, Which ever is smaller. Several shrinking operations may be 
necessary to install overlapping sleeves with like diameters. 
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I SOLDERING REF. NPC-200-4 

. Hand soldering shall be done ONLY by certified solderers. Most soldering will be done at the sub- 

assernbly level. 

I .  SOLDERING IRON - A soldering ir'on should be selected to best suit the work to be done. Consi- 
deration should be given to tip size and shape, voltage and wattage rating, and the temperature 
desired. Temperature control of the iron may be accomplished thru the use of a variable voltage 
supply, tip selection or a combination of both. A transformer-type soldering gun or iron must not be 

. used under any circumstances. 

V3000 POWER CONTROL UNIT 

SHANK DIAMETER 3/16" AMERICAN BEAUTY (LITTLE DANDY) 
SOLDERING lRON CATALOG I’3IIO 

a
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FIGURE 13 

Before heat is applied to the iron check the tip for tight attachment. Tips used with corrosive Flux 
must not be used on Apollo assemblies. 

. 50 -WATT SOLDERING IRON 

. ‘23? j \De 
HANDLE 

FIGURE I 4  
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SOLDERING REF. NPC-200—4 

Cleaning the iron depends upon the type and temperature of the tip. Cold, unplated. copper tips 
. Shauld be cleaned and shaped with a flat, fine, single-cut, shear-tooth type file. Cold, plated 

tips may be cleaned with emery cloth or aluminum oxide cloth.‘approximat‘ely No. 320 grit size. 
until the surface is bright. Files must not be used on plated tips. After cleaning, heat the iron. 
When the tip reaches the lowest temperature required to melt solder, apply a thin but continuous 
coating of solder. Gently wipe off the excess solder with a wet sponge. 

Oxidation and scale shall be rem0ved from the soldering iron at Frequent intervals to insure proper 
heat transfer. 

LEROY TIP CLEANER 

NOTE - Abrasive cleaning NOT to be done 

near Assemblies or Equipment. 

FIGURE 15 

'2. FLUX AND SOLDIER - Tinning of wire may be done with rosin base liquid flux ("MIL-514256 
Type. A) applied by brushing, swabbing, 0r immersion in a flux-saturated cellulose sponge. Apply 
solid forms solder (QQ-S-57l type SNéO or SN63) with soldering iron or a solder pot dip. 
Tinning may also be done with rosin core solder (QQ-S-57'l Type AR) applied by a soldering iron. 

Soldering wi l l  be done: with rosin core solder (QQ-5-57'l type AR) only. DO NOT use solid or 
acid core solder. 

3-. SOLDER JOINTS - A solder ioint should have a smooth, undisturbed appearance. no porosity, good 
fillet between conductors, good adherence to both parts, and no flux or excess solder visible. To 
remove flux clean with ethyl alcohol (Specification O—E-760 Grade I, Class A or B) or With 
commercial 99% pure (by volume) isopropyl alcohol and a medium stiff natural brush. a synthetic 
bristle brush, or a lint-free tissue. Wire brushes must not be used. 

CALIBRATION 

. Tool calibration is performed by'the Quality and Reliability Assurance (Q.&RA) department With the 
cooperation of the Manufacturing Department. Some tools- such as crimp type. require. control by-a 
Q&R_A gage crib Or statiOn. Tools are checked out of this crib using a DAILY CALIBRATED TOOL 
REQUSITION form 2906-D and returned the same shift. 

Tools that are dropped or have their seals broken MUST NOT be used. Return these to the crib and 
. obtain replacements . 

Some tools are left in the Workarea and are calibrated periodically. Before using such a tool check 
the calibration due decal for the date. If the calibration date is past, inform your leadman. I3_Q 
NOT use the tool. 
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I CONTACT CRIMPING TOOL REF . MA0303-0100 

The MI700A and M17003 tools used for-contact crimping are similar in appearance. The difference is in 
the indentor. The MI700A has a 4 indent and the M17003 has an 8 indent pattern. 

For correct operation , the contact and wire are inserted through the hate on the flat side until they “seat" 
in the pOsitioner of the tool head. (REF. FIG.2) The wire should be held straight in line with the hole in the 
tool positioner. When closing the handles, the indentors crimp the contact on the wire. The handles are 
Spring-loaded and operate on a ratchet that releases when handles are fully closed . Handles should then 
remain fully open and wire contact removed. 

DANIELS CRIMP TOOL 

M1700A OR B -MS TOOL (MOST COMMONLY USED) 
OTHER HEADS AVAILABLE ACCORDING TO CONTACT 

. REQUIREMENTS. 

FIGURE I 

FIGURE 2 

18 JUL 1967 
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CONTACT CRIMPING TOOL 'REF. MA0303-0088 

used to secure wires within connector contacts. For correct operation, the contact is inserted 
into the indentor hole on the side apposite the locator head, and the pre-stripped Wire is inserted 
into the crimp barrel of the contact. With the contact and wire properly bottomed, close the 
handles. Upon completion of the crimp cycle the mechanism will permit the handle to open for 
removal of the crimped contact. (REF. FlG.4) 

. The MH750 and MH760 tool Frames are the same except for indentor pattern design. They are 

The cri-mps produced by the MH750 tool have four indents. Those produced by the MH760- tool 
. have eight indents . 

The locator head is an accessory necessary for the proper location of the crimp on the" contact. 

DANIELS CRIMP TOOL 
TOOL Nil-i750 (4 INDENT PATTERN.) CRIMP DEPTH ADJUSTMENT 
TOOL MH760 (.8 INDENT PATTERN) 

LOCATOR 

FIGURE 3- 

. INDENTOR HOLE 

. ./ 

FIGURE 4 
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CRIMP INFORMATION REF . MAO303- 0088 . 

TABLE I 

ELECTRICAL CONNECTORS-ALL DASH NUMBERS 
OF THE FOLLOWING: 

CONNECTOR CONTACT CONTACT CRIMP INSERTION EXTRACTION SEALING TYPE 

NUMBER SIZE NUMBER TOOL‘ TOOL‘ TOOL‘ PLUG xuogMI | 

ME414-0443 FERROUS 
. ME4I4-0444 20 ME418 0026 0001 M1700A-K M15513 20 M15515-20 CP 140-1 CONTACTS 

(37) 

REMOVAL ACTIVITY M5151 BE AVOIDED. 

TABLE II , 
THERMOCOUPLE CONNECTORS 

THE SEAL LIFE ON CONNECTORS IS EXTREMELY LIMITED. EXCESSIVE CONTACT I'NS'ERTION AND 

CONNECTOR CONTACT PIN CONTACT CRIMP INSERTION EXTRACTION SEALING 
NUMBER SIZE SKT NUMBER TOOLA TOOLA TOOLA PLUG 

*ME414_0436 P ME4TB-0025—ooOI MH750-P4 
*ME4I4-0438 P ME418-0025-0002 MH750-P4 
*ME4I4-0439 22 ~ M15513-‘22A M15515—22P/S 2213-9-0100 
-)I- ME414-0441 s ME418-0024-0001 MH750-P5 
* - - 

M54” 0442 s ME418—0024-0002 MH750-P5 

ME418-0028—0003 
*ME414-0446 20 s MI7OOA-K M15513-20 M15515-20 CP140-1 

ME 41 8-0028—0004 

ME4I4~0447 16 s ME418-0028-0001 MI7OOB-K M15513-16 M15515-16 CP140-2 

20 s ME4IB-0023-0002 M1700A-K M15513-20 M15515-20 CP140-1 
ME414-0448 

COAX s ME418-0029-0001 15500-25 M15515-25 M15515-25 CP140-4 

ME414—0449 22 s ME4IB-0027-oooI MH750-P5 MI5513-22A M15515-22P/s 2213-9-0100 

* MAY CONTAIN ALL COPPER OR MIXED COPPER AND CONSTANTAN CONTACTS. 

DESIGNATED DASH NUMBER DETERMINES CONTACT REQUIREMENT. 

‘ Or equivalent fool as specified In Approved Tools List, pub. 549-V. 

64m» 
DO NOT PUSH CONTACTS INTO PLACE AT AN ANGLE. 

IN ORDER TO AVOID INTERNAL DAMAGE TO THE 

CONNECTOR, DO NOT TWIST OR TILT AT ANY TIME. 

F O R M  999-A-7  R E V  4—67 
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REF MA0303 0061 

TABLE III 
. ELECTRICAL CONNECTORS-ALL DASH NUMBERS OF THE FOLLOWING: 

ME4I 4-0095 ME4I 4-01 17 ME4I4-0129 ME4I4-0149 
ME414—0096 ME4T4-on9 ME4l4-Ol3l ME4I4-0238 
ME4I4-0099 ME4l4—0120 ME4I4-0132 ME4I4-0239 
ME414-0100 ME4I4-0121 ME4I4—0133 REME4T4-0569 (SHELL SIZE 8 DEUTSCH) 
ME4T4-0103 ME4l4—Ol23 ME4I4~0135 *ME414-0579 (SHELL SIZE 3 DEUTSCH) 
ME4T4-0104 ME414-0124 ME4I4-0136 ME414—0580 
ME4I4-0106 ME4l4-0125 ME4I4-Ol37 ME414-0585 
ME4I4-0I07 ME4I4—0127 ME4I4-0139 ME4I4-Ol9l 
ME4I4-onS ME4I4-0128 ME4l4-0148 ME4I4-0192 

CONTACT PIN CONTACT CRIMP INSERTION EXTRACTION SEALING 
SIZE SOCKET NUMBER TOOLA TOOLA TOOLA PLUG 

P ME4IS-oOI9-oooa . _ . . 20 S ME4Ia-oozo-oooa MI700A-Ms CIET—2o CIET-2o 225-oo7o-ooo 

P ME4Ia-ooI9-0002 
16 5 ME 4113-0020—0002 M17OOB-MS ClET-lé ClET-lé 225-0071~000 

P ME418-0019-0001 
12 S ME4IS;oozo-oom M17OOB-MS CIET-Iz CIET-12 225—0072—000 

p ME4Is-004o-oom . *20 S M—E 4] 3.0041 —000I M1700A-F22 M15513-20-u4 MISSTs-Izo 4113-4-2001 

REF. MA0303-0099. 

TABLE Iv 
ELECTRICAL CONNECTORS-ALL DASH NUMBERS OF THE FOLLOWING: 

ME4l4-O‘l47, ME4‘I4-0234, ME414-0235, ME414—0236, ME4'I4—0584‘ 

CONTACT PIN CONTACT CRIMP INSERTION EXTRACTION SEALING 
SIZE SOCKET NUMBER TOOLA TOOLA TOOL A PLUG 

20 s M_§418-0031-0001 M1700A-Ms ClET-20 ClET-20 225-]000-000 
P ME418-0032-0001 

s ME418-0031-0002 
16 P M5418_0032_0002 MI700A-Ms CIET—Ié ClET-Ié 225-0017—000 

. s ME4TS-ooaI-ooos _ 12 P M?418-0032-0003 M17003 MS CIET-Tz CIET-Iz 225-0013-000 

s ME418-0031—0004 

s ME418-0031-0005 . 
. 4 P ME 4] 3 4303241005 CBT600 NONE CET 4 23 NONE 

It Or equivalent tool as specified in Approved Tools Lisf, pub. 549-V. 
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CRIMP INFORMATION REF. MA0303-0098 

DEUTSCH SUB—MINIATURE (FRONT-INSERTABLE) CONNECTORS-ALL DASH NUMBERS 
OF THE FOLLOWING: 

ME4I4-0300 ME4I4-030'8 
ME414—0302 ME414—0311 
ME4I4—0303 ME4I4—O42] 
ME414—0305 ME4I4~0465 
ME414—0306 

CONTACT PIN CONTACT CRIMP INSERTION EXTRACTION SEALING 
. SIZE SOCKET NUMBER TOOLA TOOLA TOOL A PLUG 

P ME418-0036-0001 MH750-P4 . I 22 5 ME 418—0037—0001 MH750_P5 M15513—22A M15515—22P/s 2213-9-0100 

REF. MAoao‘S-OI 1 B . TABLE VI 
COMMERCIAL TYPE CONNECTORS 

TYPE CONTACT PIN CONTACT CRIMP INSERTION EXTRACTION SEALING 
SIZE SOCKET NUMBER TOOL‘ TOOLA TOOLA PLUG 

20 P 800-20/32»] M15513—20 M15515—2o CP14o—I 
DS 15 P Boo-IB/az-I M15513-15 MISSIS-lé CP140-2 

(DEUTSCH) M1700A—K . ' 20 s Boo-zo/Bo-I M15513—2o M15515—2o CP140-1 
16 's 200—16/30-3 M15513-16 M15-515-15 CPI40—2 

20 P 0004-053-000 15513-20 M15514-2o 4113-4—2001 

DTK/LPTII 15 P 0004-065—000 15513-15 MI5514-16 4113—3—1501 
(DEUTSCH) _ . _ MVOOA'M'S 20 s 0007 008-000 15513-20 M15514—20 4113—4-2001 

15 s 0007-013—000 15513-15 M15514—15 4113—3—1601 
DSM/ER P 2202-16-0IOI MH750-P4 _ 

(DEUTSCH) 22 _ M15513-22A M15515—221ys 2213-9-0100 
' s 2207-17—0101 MH750-P5 ' 

. 017—0153—000 
wféffigf 20 s so LD ER TYPE FOR GROMMET 

FOLLOWER 

*EXCEPT FOR SHELL SIZE B, SEE TABLE III 

. TABLE v11 
MICRODOT, INC. MARC—53 SERIES 

CONNECTOR COMMERCIAL CONTACT PIN CONTACT CRIMP SEALING 
PARTNO. PART No. SIZE SOCKET PART No. TOOLA PLUG 

MDSB-OéEIS-éIS-N (579) 037-0003-0579 5 082—0306 
MDSB-OéEIS-éIP-N (579) 087-0017-0579 22 P- 053-0009 _ _ 

. MD53-00E15—6IP-N 0537—0005—0000 P 083—0009 MH75° P27 086 0°55 
MDS3-OOE15-6I s-N 087-0018-0000 S 082—0306 

‘ Or equivalent tool as Specified in Approved Tools List, pub. 549-V. 

F O R M  9 9 9 - A — 7  R E V  4—6? 

CONNECTOR'S-C-ONTACTS-TOOLIN-G-SEALING- PLUGS 

18 JUL I967 



CRIMP INFORMATION REF. MA0305-0067 

. CANNON CRIMP TOOL #CCT—Cx-z 

USED FOR CRIMPING CONTACTS AND OUTER RING SLEEVES ON CONNECTOR 
#CX-PL-F-37 PLUGS,TYPE "CX" WITH RG-ISBA/U COAXIAL CABLE 

RG-Iaa A/U COAXIAL CABLE 

OUTER RING 

. g . CONNECTOR BODY 

FIGURE 5 

REF. MA0303-0063 

DANIELS CRIMPING TOOL, **MI7OOA WITH -N66 HEAD 

"J" - HOOK (REF.) 

FIGURE 6 

. TABLE VIII 

LOCATOR 

WIRE PART STRIP LENGTH CRIMP TOOL COLOR 

SIZE NUMBER MIN. MAX. NUMBERA CODE 

18- I 6 PM788-2 . I 50 . 180 "Ml 700A Red 

. 22-20 PM788-3 .150 .180 “Ml 700A Red 

12 PM783-7 . 200 . 220 “Ml 700A Green 

M"'J" HOOK TERMINALS (CRIMP TYPE) PHYL-MAR INSTRUMENTS, INC. 

‘Or equivalent tool as specified in Approved Tools List, . 549-V. 
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SEALING PLUGS REF. MA0303-0067 

Every unused insert grommet hole in a sealed terminal strip or unpotted connector will be filled with 

. a sealing plug. The sealing plug will be inserted by hand. 

SEALING PLUG (HEAD) 

SEALING PLUG (BODY) SEALING PLUG (HEAD) 

SEALING PLUG (BODY) 

RUBBER GROMMET 

SEALED TERMINAL BOARD UN POTTED CONNECTOR 

FIGURE 7 FIGURE 8 

NOTE: Bottom of sealing plug head shall be Flush with or slightly above the surface of the rubber grommet. 

TABLE IX 

(MD4I7-) DEUTSCH SEALED TERMINAL BOARDS (Ref. Figure 7?) 

CONTACT CONTACT CRIMP INSERTION/ SEALING COLOR 

SIZE NUMBER TOOL‘ EXTRACTION‘ PLUG CODE 

*20 ME418-0035-000I MI 7OOB-MS Mi 5570-20-1 ME 265-0014—01 OI RED 

20 ME418-0035-0005 Mi 7OOB-MS M15570-20-I ME265-OOI4-OI OI RED 

. I 6 ME4i 8-0035-0004 Mi 7OOB-MS M15570—16-I ME265-OOI 4-0102 BLUE 

1 2 ME4I 8-0035-0003 MI 7OOB—MS MI 5570-i 2-1 ME 265-001 4-0] 03 YE LLOW 

8 ME4I8—0035-0002 TD7000-l BY HAND ME265-OOI4-OIO4 WHITE 

*FOR USE WITH 22 OR 24 GA. WIRE 
. ‘Or equivalent tool as specified in Approved Tools List, pub. 549-V. 

Use life of the grommet seal is limited. DO NOT make unnecessary insertions and withdrawaIs of sealing 

plugs. 
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I CONTACTS-lNSERTlON/EXTRACTION REF. MA0303-0067 I 

NOTES: The insertion and of the plastic insertion tools are color ooded to aid In Identification. 

When inserting the wire into the contact insertion tool, use the thumb, not the thumb-nail . 

. INSERTION 
STR-l PE WRONG 

FIGURE 9 
Installing Insertion Tool Around Wire Insulation 

NOTE: 

DO NOT TWIST INSERTION/REMOVAL TOOL AT ANY TIME DURING OPERATION; 

TOOL SHOULD BE INSPECTED BEFORE AND AFTER EACH INSERTION OR EXTRACTION 

FOR EVIDENCE OF DAMAGE SUCH AS NICKS, CRACKS OR BURRS. 
DO NOT USE DAMAQED TOOL. 

NOTE: 

Care must be used to Insert con-tact straight Into hole In grommet to avoid possible damage to the grommet. 
Do not insert the Insertion end of the tool barrel Into the grommet seal unless it Is seated against the 
contact shoulder. 

TERMINAL BOARD SEAI. LIFE IS LIMITED. EXCESSIVE INSERTION AND REMOVAL ACTION MUST 
BE AVOIDED. 

Deutsch terminal board 
shown Tool Insertion Stripe no longer visible 

when contact Is properly seated. 

See Table IX 
for proper tool number 

. TOOL l‘MI5570—20—l 

FIGURE 10 
Insertion of Contact Into Cavity 

NOTE: 
Upon removal of insert-ion foal a firm finger hold Is required to both the tool and wire so as to perform 'a 

pull check to Insure that a proper connection has been accomplished . 
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FERRULE TOOL REF. MAO303—0064 

. This tool is used to crimp two piece ferrules to shielded electrical cables. 

Color coded arrows on the tool point to the hex die to be used with the corresponding color coded outer 
sleeve of the ferrules. The ferrules are inserted and positioned centrally in the hex die. Subsequent squeez— 
ing of the handles will cause the required crimp between the inner and cuter ferrule sleeves. When crimping 
is completed, the ratchet release allows the crimped contact and cable to be removed. 

NOTE: This tool must be returned to the responsible quality control organization for calibration at regular 
. intervals, as specified. 

FIGURE 1 

FIGURE 2 

OUTER SLEEVE COMPRESSED 
. (sort) 

INNER SLEEVE _ SHIELDED CABLE 
(HARD) OUTER JAC KE-T 

SHIELD GROUND WIRE 22 GA. 

FIGURE 3 
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FERRULE TOOLING REF. MA0303-0064 

TABLE I 

MULTlPLE-HEX TOOLS FOR INSTALLlNG GROUNDING FERRULES 

Multiple-Hex Single-Hex installs Outer Groove 
Tool Number" Tool Number Sleeve Number Code 

. wr-230 wrézoo NGSI 23 3 - Solid 
(3 Positions) WT-202 NGSl56 2 - Solid 

WT-209 NGSZZS 3 - Dashed 

WT-23l WT-219 NGSl Oi None 
(3 Positions) WT-ZOT NGSI49 3 - Dashed 

WT-ZH NGSZé] 2 - Solid 

. WT-232 WT-203 NGSl75 3 - Solid 
(3 Positions) WT—206 NGSIS7 l - Dashed 

WT-206 N65194 l - Solid 
WT-206 NGSI99 NOne 
WT-210 NGSZ32 l - Dashed 

WT-233 WT-208 NGSZOS 2 - Solid 
(2 Positions) WT-208 NGSZI‘) 2 - Dashed 

WT-212 N GS 275- NOne 

WT-234 WT-214 NGSZBI 3 - Dashed 
(2 Positions) WT-2|4 NGSZB7 3 - Solid 

WT-214 NGSZ97 2 - Dashed 
WT-216 NGS327 None 

WT-235 WT-215 NGS3IZ 2 - Solid 
(2 Positions) WT-ZT7 NGS348 'I - Dashed 

WT-236 WT-216 NGS327 None 
(2 Positions) WT-2l8 NGS40§ l - Solid 

WT-218 NGSMS i - Solid 

WT-238 WT-219 N65 i 01 None 
(4 Positions) WT-200 NGSIZS 3 - Solid 

WT-ZOI NGSI49 3 - Dashed 
WT-202 NG5156 2 - Solid 

WT-239 WT-206 NGSIB7 I - Dashed 
(2 Positions) WT-206 NGSl 94 l - Solid 

. WT-206 NGSi99 None 
WT--208 NGS205 2 - Solid 
WT-208 NGS2l9 2 - Dashed 

I"Multiple-die): tools listed perform the same task as the single-Hex tools listed. 
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INSTALLATION INFORMATION REF. MA0303-0064 I 

RECOMMENDED SHIELD GROUND FERRULES FOR USE WITH SHIELDED 

CABLE LISTED AND MP57‘I-0064- XXXX GROUND WIRE (4'22) GAUGE 

SHIELD GROUNDS NORMALLY 22 GA. UNLESS OTHERWISE SPECIFIED. 

TABLE 11 

*Inner Ferrule Outer Ferrule 

Port No. No. of Wire Groove Groove *A Dio. 

(Wire SCD) Cond. Size Por’r No. Code For? No. Code Min. Max. 

MP572-0159—XXXX 1 26 Hos-046 None Nos-123 3 - Solid .030 .034 

M9572-0160-xxxx l 24 Hos-046 Nona Nos-123 3 - Solid .035 .039 

MP572—0161-XXXX 1 22 HOS-058 2 - solid Nos-149 3 - Dashed .042 .046 

MP572-0162-XXXX 1 2o Hos-053 2 - Solid Nos-#149 3 - Dashed .050 .054 

MP572-0163-XXXX 1 13 Hos-071 2 - Dashed Nos-149 3 — Dashed .062 .063 

M9572—0164-xxxx 1 16 Hos-030 3 - sol id Nos-156 2 - solid .069 .075 

MP572-Oi74-0024 2 24 HGS—09O 1 - Dashed Nos-175 3 - Solid .074 .033 

M9572-0174—0022 2 22 HGS-IOI 2 - solid Nos-175 3 - Solid .033 .097 

M9572-0174-0020 2 20 HGS-124 2 - Dashed NGS-199 None .104 .113 

MP572-Ol74-0016 2 16 Hos-164 None NGS-261 2 - Solid .142 .155 

MP572-OI75-0024 3 24 HGS-090 1 - Dashed Nos-175 3 - sol id .079 .039 

MP572-0175-0022 3 22 HGS-IO9 1 - Solid Nos-137 1 - Dashed .094 .104 

M9572-0175-002o 3 20 Hos-124 2 - Dashed NGS-l99 None .112 .121 

M9572-0175—0016 3 16 HGS-i75 2 - Dashed NGS—275 None .152 .166 

MP572-OI76-0024 4 24 HGS-IO! 2 - Solid Nos-175 3 - solid .033 .099 

MP572-OI76-0022 7 4 24 Hos-124 2 - Dashed Nos-199 Non; 7 .105 .116 

MP572-0176-0020 4 20 Hos—149 3 - sol id Nos-232 1 - Dashed .125 .135 

MP572—0177—0024 5 24 Hos-124 2 - Dashed Nos—199 None .099 .110 

MP572-0177-0022 5 22 Hos-134 1 - Dashed NGS-2‘I 9 2 - Dashed .117 .129 

MP572-0177-0020 5 20 Hos—156 1 - sol id Nos-261 2 - solid .139 .151 

MP572-Ol78-0024 6 24 Hos-123 None Nos-219 2 - Dashed .109 .122 

MP572-OI78-0022 6 ' 22 Hos—149 3 - SoI id Nos-232 1 - Dashed .l30 .149 

M9572-0179-0024 7 24 Hos-124 2 - Dashed Nos-199 None .109 .122 

MP572—0179—0022 7 22 Hos-156 1 - solid Nos-261 2 - solid .130 .143 

M9572-0130-0022 3 22 Hos-194 3 - sol id NGS—281 3 - Doshed .172 .139 

M9572-0131-0022 9 22 Hos-194 3 - Solid Nos-231 3 - Dashed .172 .139 

MP572-0182-0022 10 22 HGS-l94 3 - Solid Nos-231 3 - Dashed .172 .139 

M9572-0133-0024 15 24 HGS-I94 3 - Sol id Nos-231 3 - Dashed .163 .134 

M9572-o133-0022 15 22 HGS-225 2 - solid NGS-312 2 - sol id .201 .221 

MP572-0185-0022 30 22 HGS-375 3 - SoI id Nos-460 None .235 .313 

*Inner ferrules were selected to meet the requirements of maximum "A" d iomefer. 
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INSTALLATION INFORMATION REF. MA0303-0064 1 

RECOMMENDED SHIELD GROUND FERRULES FOR USE WITH SHIELDED 
CABLE LISTED AND MP57I-0065- XXXX GROUND WIRE (#20) GAUGE 

TABLE III 

*lnner Ferrule Outer Ferrule 

Part No. No. of Wire Groove Groove *A Dia. 
(Wire 5CD) Cond. Size Part No. Code Part No. Code Min. Max. 

MP572-0159-XXXX I 26 HOS-046 None NGS-128 3 - Solid .030 .034 

MP572—0160-XXXX 1 24 HGS-046 None NGS-128 3 - Solid .035 .039 

MP572-016I-XXXX I 22 HGS-058 2 - Sal id NGS-149 3 - Dashed .042 .046 

MP572-0162—XXXX I 20 HOS-058 2 - Solid NGS-I49 3 - Dashed .050 .054 

MP572-0163-XXXX I 18 HOS-071 2 - Dashed NOS-156 2 - Solid .062 .068 

MP572-0164-XXXX I 16 HGS-080 2 - Solid NOS-175 2 - Solid .069 .075 

MP572-0174-0'024 2 24 HGS-090 I - Dashed NGS-I75 3 - Solid .074 .083 

MP572-0I74-0022 2 22 HOS-101 2 - Solid NGS-187 1 - Dashed .088 .097 

MP572-0174—0020 2 20 HGS—124 2 — Dashed NGS-205 2 - Solid .104 .113 

MP572-0174-0016 2 16 HGS-I65 None NGS-26I 2 - Solid .142 .155 

MP572-0175-0024 3 24 HGS-090 I - Dashed NGS-187 I - Dashed .079 .089 

MP572-0175-0022 3 22 HGS—109 I - Solid NGS-I94 I - Solid .094 .104 

MP572-0175-0020 3 20 HOS-124 2 - Dashed NGS-219 2 - Dashed .112 .121 

MP572-0175-0016 3 16 HGS-175 2 - Dashed NGS-275 None .152 .166 

MP572-0176-0024 4 24 HGS-IOI 2 - Solid NGS-187 I - Dashed .088 .099 

MP572-0176-0022 4 24 HOS-124 2 - Dashed NGS-219 2 - Dashed .105 .116 

MP572-0'I76-0020 4 20 HGS-149 3 - Solid PIGS-261 2 - Solid .125 .135 

MP572—0177-0024 xuogMI 5 24 HGS-124 2 - Dashed NGS-2I9 2 - Dashed .099 .110 

MP572-0177-0022 5 22 FIGS-134 I - Dashed NGS-219 2 - Dashed .117 .129 

MP572-OI 77-0022 5 20 HOS-156 I - Solid NOS—261 2 - Solid .139 .151 

MP572-0178-0024 6 24 HOS-128 None NOS-219 2 - Dashed .109 .122 

MP572-0178-0022 6 22 HOS—149 3 — Solid NGS—26I 2 - Solid .130 .149 

MP572—0179-0024 7 24 HGS-I 24 3 - Dashed NGS-2I9 2 - Dashed .109 .122 

MP572-OI79-0022 7 22 HGS-156 1 - Solid NGS-26I 2 - Solid .130 .143 

MP572-0‘180-0022 8 22 HGS-194 3 - Solid NGS-297 2 - Dashed .172 .189 

MP572-0182-0022 10 22 HOS-194 3 - Solid NGS-297 2 - Dashed .172 .189 

MP572-0183-0024 I5 24 FIGS-194 3 —- Solid NGS-297 2 - Dashed .168 .184 

MP572-0183-0022 15 22 HGS-225 2 - Solid . NGS-327 None .201 .221 

MP572-0185-0022 30 22 HGS-375 3 - Solid NGS-500 2 - Dashed .285 .313 

MP572-0224-0022 4 22 HGS-124 2 - Dashed NOS-219 2 - Dashed .099 .111 

*Inner ferrules were selected to meet the requirements of maximum "A" diamefer. 
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WIRE CAPS REF. MA0303-0063 

FIGURE 4 

AMP CRIMPING TOOL i94592724 

UNST'RIPPED' WIRE 
INSERTED AND 
CRIMPED 

*CRIMP COLOR CODE 
RING 2 

FIGURE 5 

WIRE CAP (Ref) 

SIZE CO LOR- CODE- 
RING I 

*INDICATES SECTION OF TOOL IN WHICH CAP IS TO BE CRIMPED. 

TABLE IV 

I“CAPS, SPARE WIRE-HIGH TEMP 550 F 

WIRE CAP COLOR CODE CRIMPING CRIMPING TOOL 

SIZE NUMBER RING 1 RING 2 TOO” COLOR CODE 

24 328854 Red Green 69272-1 Green 

22 3288.55 Blue Green 69272-1 Green 
20 328856 Ye I low Green 69272-1 Green 
1.8 328857 Brown Green 69272-1 Green 
16 3288158 Violet Green 69272-1 Green 
I 4 328859 BI o ck 0 ran ge 69272—1 O ra nge 
12 328860 Gray Orange 69272-1 Orange 
10 2329638“ Brown 69260-1 White 

*One ring only. 
M'AI'VIP “S’rrofo-Therm Teflon Pre-Insulofed Cops. " 

l‘O‘r equivolenf fool as Specified In Approved Tools Lisi, pub. 54.9—V. 

TITLE 

AMP CRIMPING- TOOL - 

FORM BQB—A—7 REV 4.—s7 

SPARE WIRE CAPS 
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I SPLICES REF . MA0303-0063 I 

AMP CRIMPING TOOL 
PART NO. 46447 
CRIMPING RANGE #22 - xuogMI#16 

FIGURE 6 

. Used to criI-np un-insulated Amp splices. For correct operation the pro-stripped wire or wires are 
inserted in terminal with brazed seam on the same side as tool indentor. Hold wire in position & 
squeeze handles until ratchet releases allowing tool to open for removal of crimped terminal. 

STYLE - A STYLE - B 
Non-Insul. Support (Butt Splice) Non—Insul. Support (Parallel Splice) 

FIGURE 7 
1200°1= STRATo-THERM TABLE v UN- INSULATED 

(AMP) PARALLEL TYPE SPLICES 

SPLICE 57"” LENGTH “W M“ SLEEVING SLEEVING STYLE NO TOOL CIRCULAR TYPE SIZE 
' MIN MAX No.4 MIL AREA 

M3015o-025 3 322326 11/32 13/32 46447 509 To 2050 CLASS 4 #3 

3 322347 11/32 13/32 46447 2050 - 5130 SAME #4 

3 323672 11/32 13/32 46447 5130 - 10404 SAME #6 
A 323696* 9/32 5/16 46447 5130 - 10404 SAME #6 

O Or equivalent tool as Specified in Approved Tools List, pub. 549-V. 

CIRCULAR MIL AREA OF CONDUCTORS 

*Splice No. 323696 is a "Butt Type Splice " for in-line WIRE GAUGE CONDUCTOR CMA 
splicing (not to be used for shield ground wire 
termination) for 10-12 AWG and to be used only when 24 475 
specified an applicable engineering drawing. 22 754 

20 ”86 
Crimp procedure for butt splice 323696 shall be as specified 18 I900 

. except 2 crimps are required, crimps shall be located 16 2426 
between wire stop and the outer edge of splice and 180° 14 3831 
from the brazed seam. i2 6088 

10 10404 

18 JUL I967 
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TERMINAL TOOLING REF. MA0303-0063 

AMP PORTABLE LU.GGER5#'691'20-1 

FIGURE 14 

TABLE x1 

AMP CRIMPING HEADs AND DIES FOR TOOL #89120-1 

HEAD #89085 HEAD #89087 (FLAG) HEAD #69060 
WIRE SIZE HEAD #89089 DIE 1” INCLUDES 

INDENTER NEST INDENTER NEST INDENTER a. NEST 

8 48355 48128 48505 48508 

6 8 THROUGH 2 48127 48128 48507 48508 

4 SEE: CONTAINED 48127 48129 48507 48509 

2 48127 48130 48507 48510 

1/0 48131 48132 48511 48852 

. 2/0 48131 48133 48511 48805 

3/0 48131 48134 4851 1 48808 

4/0 48131 300430 4851 1 48807 

250-300 MCM 48818 

300-350 MCM 48817 

. 400 MCM 48818 

500-800 MCM 7 48819 
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I REQUIREMENTS REF MA0305-0122 

REQUIREMENTS FOR FABRICATION OF A COAXIAI. CABLE ASSEMBLY 

. 1. An engineering coaxial cable assembly draWing which will include the following: 

(a) Part number of coaxial cable 
(b) Part number of connectors 

(c) Part number of sleeving 
'(d) Process specification numbers 

2. Tools 

Sharp knife (X-acto) CAUTION: Tool “dangerous,- use‘with extreme care. 
Scissors 
Diagonal cutters 
Measuring device 
Long nose pliers 

3. Other tools/materials as specified per applicable engineering documents 

Soldering iron Solder and flux 
Heat gun Denatured alcohol 
Crimp tools Lintless cloth 
Torque wrench Tape 
Cable holding device Sleeving 
Tubing cutter Safety wire 
Megger checker Adhesive 
Ohmmeter Dust caps 
Insertion tool Plastic bags 
Extraction tool 

Heat shield 

18 JUL 1967 
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TERMINALS REF . MA0303-0063 I 

FIGURE 3 

. TABLE VI 
*TERMINALS, UNINSULATED *AMP "Strum-Therm" Terminals 

STRAIGHT TYPE - RING TONGUE except as noted ** below. 

ELECTRIC-HYDRAULIC 
TOOL 69120-1 STRIP LENGTH 

WIRE STUD TERMINAL AHAND CRIMP 
. SIZE SIZE PART NO. TOOL HEAD NO. DIE NO. MIN. MAX. 

22 -20 1/4 324279 46467 . 17 .20 
3/3 324230 

16 4 2-34104-1 464.47 .17 . 20 
6 32353993 
3 323590“ 
10 323591** 
1/4 324231 
3/3 324232 

14 6 323593” 46447 .20 .23 
3 323594“ 
10. 323595M 
1/4 324233 
5/16 2-34135-1 
.3/3 324234 

12-10 6 323597“ 46447 .27 .30 
3 323593*-* 
10 323599Mr 
1/4 324235 
5/16 2-33459-1 
'3/3 324236 

3 10 323601** 69099 69216 .33 .36 
1/4 323602** 
5/16 323603 
3/3 323604 

. 6 10 2-321293-1 6.9099 69217 .39 .42 
1/4 2-321593-1 
5/16 2—33466—1 
3/3 2-33467-1 

4 10 2—33463-1 69099 69213 .45 .43 
1/4 2-31311-1 

. 5/16 2~33115-1 
3/3 2—31312—1 

1‘ Or equivalent Tool as specified in Approved Tools List,r pub. 549-V. 

**SOLISTRAND TYPE—GOLD PLATED 

13 JUL 1967 
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FLAG LUG REF. MA0303-0063 I 

AMP CRIMPING TOOL 
' Part No. 49975 

Crimping Range 16-14 AWG 

Used to crimp un-insulated flag type terminals to wires. For correct operation, the pro-stripped wire 
or wires are inserted in the lug and the lug preperly inserted with the brazed seam on the same side as 
the tool indentar. Hold the wire in position and squeeze the handles until the ratchet releases 
allowing the tool to open for removal of the crimped lug. 

FLAG LUG 
CRIMPED 

" FIGURE 9 

TABLE Vll 
(AMP) UN-INSULATED FLAG LUGS 

SOLISTRAND SERIES 

57” LENGTH CRIMP INSULATION STUD STYLE LUG NO. ‘ WIRE GAUGE s R MIN. MAX. TOOL UPPO T SIZE 

RING 325069 5/16 3/8 49975 16 - I4 NO 8 

RING 322819 5/16 3/3 49975 16 - I4 NO 10 

CONDUCTOR MAY BE FLUSH WITH END OF LUG BUT MAY EXTEND BEYOND IF PROPER 
INSTALLATION OF LUG IS NOT HAMPERED. 
‘Or 

IOHM 

ivalent tool as in Tools List 

AMP CR'IMPING TOOL . FLAG LUG 

OIO—A—‘I R E V  1—5-7 

. 549-V. 
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I TERMINALS REF. MA0303-0063 

. AMP CRIMP TOOL #46673 

FIGURE 10 

AMP "STRATO THERM" TERMINAL 

FIGURE 11 

TABLE VIII 
AMP "STRATO THERM" TERMINALS 

UN-INSULATED, STRAIGHT TYPE, RING TONGUE WITH INSULATION SUPPORT BARREL 

WIRE STUD TERMINAL HAND CRIMP 5”” LENGTH 
snzs SIZE PART NO. TOOL A MIN MAX 

. 22-16 4 322363 46673 . 17 . 20 
22-16 6 322364 46673 .17 .20 
22-16 1/4 322367 46673 . I7 . 20 
16-14 4 322371 46933 .20 .23 

‘ Or equivalent tool as specified in Approved Tools List, pub. 549-V. 
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TERMINALS REF. MA0303~0063 

FIGURE 12 

AMP CRIMPING TOOL #69264-4 

*‘AMP "STRATO-THER'M" TERMINAL (REF) 

TABLE IX 
*TERMINALS, PRE-INSULATED 

STRAIGHT TYPE - RING TONGUE 

WIRE STUD TERM'NALS AHAND ‘PNIEIJIIOIAIIIEEETOSOL STR'PLENGTH 
SIZE SIZE TOOL 

PART NO. COLORCODE TOOL INSERT MIN MAX 

26-24 4 323190 YELLOW 69264-4 69100 69200 . 14 .17 

6 323191 YELLOW 69264-4 69100 69200 

3 323192 YELLOW 69264-4 69100 69200 

10 323193 YELLOW 69264-4 69100 69200 

22-20 4 1-323194-0 WHITE 69264-4 69100 69201-2 .17 .20 

6 1-323195-3 WHITE 69264-4 69100 69201-21 

3. 1-323196-3 WHITE 69264-4 69100 69201-2 

10 1-323197-3 WHITE 69264-4 69100 69201—2 

. 1-3-16 4 1-323193-0 RED 69264-4 69100 69202 .17 .20 

6 1 -323199-4 R30 69264-4 69100 69202 

3 1-323200-4 RED 69264-4 69100 69202 

. 10 1-323201-4 RED 69264-4 69100 69202 

A Or equivolenf Tool as specified In Approved Tools List, pub. 549-V. 

NOTE: THE INSERTS USED IN THE HAND TOOL AND THE PNEUMATIC TOOL ARE THE SAME. 

AMP CR-IMPING TOOL - 

PRE-INSULATED STRAIGHT TERMINALS 

FORM 999-A—7 R E V  45-467 
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TERMINALS REF - MA0303-0097 

. INSULATION SLEEVE 
STRIPPED WIRE 

. \ CRIMP RING 

TERMINAL CRIMP BARREL 

AMP CRIMP 

TOOL #46468. 

FIGURE 13 

CRIMPING PROCEDURE: 

a .  Place the terminal in the proper crimping tool , making certain that the brazed seam faces the 

indenter on the crimping tool. 

Slide the insulation sleeve, crimp ring first, 'on the stripped wire. 

Insert the stripped wire into the terminal crimp barrel and crimp. 

Slide the insulation sleeve over the terminal only for enough to completely Cover the crimp barrel. 

Position the insulation crimp ring in the proper crimping tool and complete the crimp. 

0
9

.
0

0
-

 

TA'BLE X 
AMP POST - INSULATED TERMINALS,STRAIGHT TYPE,RING TONGUE 

. Terminal 
Wire Stud A Terminal A Ring 

Size Size Part Color Tool Tool 

Number Code 

I 8- I 6 i / 4 329553 Red 46468 46468 

. 12—40 1/4 329573 Yellow 46470 46470 

‘ Or equivalent tool as specified in Approved Tools List, pub. 549-V. 
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APOLLO AREA ASSIGNMENT BLOCK Il 

LAUNCH E02 

ESCAPE 

TOWER 

I 

EOI 

C07 

C04 FWD H.5. 

C08 
If SIDE H.S. 

LOWER 
EQUIPMENT - — - _ - CONTROLS 8. 

COMMAND BAY DISPLAYS 

MODULE ‘ \ P03 
'|‘ V. 

I \ c o s  
I I..." *— § ‘ _ _ _ _ _  c .  __ .— ‘\ 

C09 

CM/SM 
UMBILICAL § C06 

SER VICE 
M0 )ULE 

O .H 
\ SOI 

ADAPTER 

. FIGURE I 

IDENTIFICATION - STACK WIRING AREA ASSIGNMENT 
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IDENTIFICATION-AREA ASSIGNMENT-WIRE 8. CABLE APPLICATION 

SCOPE - WIRING AREA ASSIGNMENT 

The purpose of the Apollo Area Assignment as shown in Figure I is toestablish a standardized reference 
designation system in order to meet the requirements necessary in the design of the Automated Wire List.- 

The module letter indicates the module in which the assembly is located and the area number identifies Specific 
areas within the modules. The module letters and area numbers are assigned in accordance with the following 
list. 

Module Letter Module Area Number Area 

OI Launch Escape Tower 
E Launch Escape Tower 

02 Launch Escape Motors 

Pressurized Compartment 
03 (Lower Equipment Bay, Controls 8. Displays) 

’ 04 Forward Compartment 

C Command Module 05 Aft Compartment 

06 Aft Heat Shield 

07 Forward Heat Shield 

03 Side Heat Shield 

09 Command Module-Service Module Umbilical 

5 Service Module OI Service Module 

Adapter OI Adapter 

SCOPE-WIRE AND CABLE APPLICATION 

The wire and cable described herein is intended for use in the fabrication of Electrical Wiring for Harnesses and 

Electrical Equipment for service in Black I I  Apollo Space Vehicles. This wire and cable is designed to give 

service for periods of up to 2000 hours at conductor temperatures ranging between -290 and +500 F in envirOn- 

ments varying from sea level atmospheric to reduced pressure pure oxygen and hard vacuum. 

II' is MANDATORY that this wire be handled with EXTREME TENDER LOVING CARE, taking 

precautions to avoid any abuse by NOT scraping, scuffing. stretching, kinking, knotting, twisting. or by 
causing any other damage to the VERY thin Wall of the primary insulation. 

EXAMPLE: On a 20 gauge wire. the wall thickness of the extruded TFE (TeFIOn) primary insulation is ONLY 
five thousandths (.005) of an inch including a 250 micro inch (.000250) polyimide (ML) coating. 

WIRE NUMBER COLOR CODE 

The wire number and color are sufficient to differentiate between wire segments. No We wire segments will 
have the some wire number and color in the some vehicle. Color code abbreviations are made in accordance 
with the following list. 

COLOR CODE AND ABBREVIATIONS 

Numerical Code Abbreviation Definition 

0 Elk Black 
I Brn Brown 
2 Red Red 
3 Orn Orange 
4; Yel Yellow 
5 Grn Green 
6 Blu Blue 
7' Via Violet 

8 (3')! Gray 
9' Wht White- 

Solid colors are identified by the abbreviation. Striped wires are identified by a series of numbers. The first 
number identifies the background color, and succeeding numbers identify the color of the stripes. 

EXAMPLE: 903 Identifies a white background (9) with black (0) and orange (3) stripes. 
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WIRE, ELECTRICAL, INSULATED, SINGLE CONDUCTOR REF: MA0303-0065 

\ TABLE I 
MP57I-0062-XXXX 26 AWG 

. MP571-0063-xxxx 24 AWG 
MP57I -0064-XXXX 22 AWG 
MP57I-0065-XXXX 20 AWG 
MP57I-0066—XXXX I8  AWG 
MP57I-0067-XXXX 16 AWG 
MP571-0068-XXXX 14 AWG 
MP571-0069-xxxx 12 AWG 
MP57l-0070-XXXX 10 AWG 
MP57l-007I-XXXX a AWG 
MP57I -0072-xxxx 6 AWG 
MP571-0073-xxxx 4 AWG 

THE FOUR DIGIT DASH NUMBER DESIGNATES 
. THE INSULATION COLOR AND COLOR OF STRIPES 

DASH BASE FIRST STRIPE SECOND STRIPE 
NO. COLOR OR BAND OR COLOR 

1000 BLK 
1001 BRN 

1002 RED 
1003 ORN 

1004 YEL 
1005 GRN 

1040 YEL ELK 
1041 YEL BRN 

1042 YEL RED 
1043 YEL cm 

1045 YEL GRN . 
1401 YEL ELK 3“” 

1402 YEL BLK RED 
1403 YEL BLK ORN 

1405 YEL ELK GRN 
1412 YEL BRN RED 

1413 YEL ERN ORN 
1415 YEL ERN GRN 

1423 YEL RED ORN 
. 1425 YEL RED GRN 

1435 YEL ORN GRN 

NICKEL COATED COPPER. STRAN DS 

6 :  ' SIZES 10, s, 6 AND 4 - EXTRUDE'D TFE (TEFLON) 

\ SIZES 12 AND SMALLER - EXTRUDED TFE (TEFLON) 

FIGURE 2 - POLYIMIDE (ML) COATED 
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CABLE, ELECTRICAL, MULTIPLE CONDUCTOR, TWISTED REF: MA0303-0065 

TABLE II 

. MP572—XXXX-0026 26 AWO 
MP572—XXXX-0024 24 AWG 
MP572-XXXX—0022 22 AWG 
MP572—XXXX-0020 20 AWG 
MP572-XXXX-0018 18. AWO 
MP572-XXXX-0016 16 AWG 
MP572-XXXX—001 2 12 AWG 

. MP572-XXXX-OOIO 10 AWG 
MP572-XXXX—0008 8' AWO 
MP572-XXXX-0006 6 AWG 
MP57'2-XXXX—0004 4 AWG 

II 
THE FOUR DIGIT DASH NUMBER DESIGNATES THE 

. AMOUNT OF CONDUCTORS AND THEIR. COLOR. 

COLOR 
_. 0150 BLACK 

YELLOW 2 COND TWIST ('26 THRU 4 AWG) 
—- 0151 RED 3 COND TWIST (26 THRU 16 Awe) 
— 0152 GREEN 4 COND TWIST (26 THRU 1.6 AWG 
— 0153 ORANGE 5 COND TWIST (26 THRU 20 AWG) 
-— 0154 BROWN 6 COND TWIST (26 THRU 16 AWG). 
— 0155 YEL-BLK 7 COND TWIST (26 THRU 16 Awe) 

0156 YEL-BRN wsfM s COND TWIST (26 THRU 16 AWG) 
0157 YEL-RED 9 COND TWIST (26 THRU 16 AWG) 

— 0158 YEL-ORN 10 COND TWIST (26 THRU 20 AWO) 

TYPICAL CABLING 

2,3,11,13,45 AND 7 CONDUCTOR 

NICKEL COATED COPPER 'STRANDS 

" SIZES I 2  AND SMALLER - EXTRUDED TFE (TEFLON) 

- POLYIMI DE (ML) COATED 

SIZES 10,8,6-AND 4 - EXTRUDED TFE (TEFLON) 

TYPICAL CABLING 

8 ,9  AND 10 CONDUCTOR 

'2 CON DUCTORS 

. 66016 6. 
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CABLE, ELECTRICAL, MULTIPLE CONDUCTOR, SHIELDED REF: MA0303—0065 

TABLE III, 
MP572- xxx'x -0026 26 AWG 

. MP572- xxxx -0024 24 AWG 
MP572- xxxx —0022 22 AWG 
MP572- xxxx -0020 20 AWG 
MP572- xxxx -0018 18 AWG 
MP572- xxxx -0016 16 AW-G 

. THE FOUR DIGIT DASH NUMBER DESIGNATESI THE 
COLOR AMOUNT OF CONDUCTORS AND THEIR COLOR .- 

. — -0225 BLK 
YEL — 2 CON DUCTORS 

— -0]75 RED — 3 CONDUCTORS 
- -0'I76 GRN — —  4 CONDUCTORS 
.— -0224 4 CONDUCTORS (22 AWG ONLY) 
— -o177 ORN — 5 CONDUCTORS 
— «0173 BRN — 6 CONDUCTORS 

. - -0179 YEL-BLK — —  7 CONDUCTORS 
— -0180 YEL-BRN a CON DUCTORS 
-—-0181 YEL-RED 9 CONDUCTORS 
-----0182 YEL-ORN 10 CONDUCTORS 
-4133 YEL-GRN 

YEL-BLK/BRN — 
YEL-BLK/RED — 
YEL-BLK/ORN — 
YEL—BLK/GRN — —  15 CONDUCTORS 

—--013_5- YEL-BRN/RED _ 

YEL—BRN/ORN — 
YEL-BR‘N/GRN -— 
YEL-RED/ORN —- 
YEL—RED/GRN — 
YEL-ORN/GRN --n 
RED-BLK 
R'ED-BRN 
RED-GRN 
ORN-BLK _ .  
ORN-BRN 
ORN-GRN 
GRN-BLK 
GRN-BRN 
GRN—RED — —  30- CONDUCTORS 

MP572-MULTIPLE CONDUCTOR SHIELDED CABLE CABLING REF: MA0303—0065 

. I 

. \‘s I” E 
\\ I 

NICKEL COATED COPPER 
CABL xuogMI| NG STRAN DS 

POLYIMIDE (H FILM) TAPE 

TWO INSULATED CON DUCTORS 
CABLED TOGETHER 

MP572-0225. 

. 2 CON DUCTORS ' BRAIDED SHIELD - NICKEL COATED COPPER STRAND-S 

FIGURE 4 
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CABLE, ELECTRICAL, SINGLE CONDUCTOR, SHIELDED REF: MA0303-0065 

TABLE IV 

. MP572-0159-1004 26 AW-G YELLOW 

NIP-57241 60-1004 24 AWG YELLOW 
MP572-OI 61-1004 22 AWG YELLOW 

MP572-0162-1004 20 AWG YELLOW 

MP572-0163-IOO4 I8 AWG YELLOW 
MP572-0164-1004 16 AWG YELLOW 

. NICKEL COATED COPPER STRANDS. 

ONE INSULATED CONDUCTOR 
SIZES '12 AND SMALLER - EXTRUDED TFE ('TE'FLON) 

- POLYIMIDE (ML) COATED- 

BRAIDED SHIELD - NICKEL COATED CO PPER- STRANDS' 

WHITE JACKET - E-XTR-UDED TFE (TEFLON) 

FIGURE 5. 

CABLE, ELECTRICAL, 20 CONDUCTOR, SHIELDED REF: MA0303-0'065 

TABLE v 

MP572-ms4-0026 26 Awe PAIR 
MP572-0184-0024 24 AWG 0 COLOR 
MP572-0184—0022 2-2-c; N ' 
MP572—0184-0020 20 AWG 1 BLK Ya, 
MP572-0184-0018 18 AWG 2 RED YEL 
MP572—0184-0016 lé-AWG 3 ORN YEL 

4 BRN YEL 
5 GRN YEL 
6 RED BLK 
7 RED BRN 
a RED ORN 
9 RED GRN 

RN OR 
. 15 CONDUCTORS 10 G N 

. gs CONDUCTORS 
10 CON DUCTORS ELI-M2 

FIGURE 6 MP572~0185 30 CONDUCTORS 

I8  JUL 1967 
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CABLE, ELECTRICAL, MULTIPLE CONDUCTOR, SHIELDED REF: MA'0303-0065 

WHITE JACKET - EXTRUDED TFE (TEFLON) 

NICKEL COATED COPPER STRANDS' 

POLYIMIDE (H) FILM TAPE 

'o'o'o'c 
”0’ CABLIN'G 

MP572-0224- 4 CONDUCTORS 

FOUR INSULATED CON DUCTORS 
CABLED TOGETHER 

BRAIDED SHIELD - 

NICKEL COATED COPPER 
FIGURE 7 

WHITE JACKET - EXTRUDED TFE (TEFLO’N) 

BRAIDED SHIELD - NICKEL COATED COPPER 

POLYIMIDE (H FILM) TAPE TYPICAL CABLING 

MP572-OI75 3 CONDUCTORS 
MP572-0176 4 CON DUCTORS 
MP572-0177 5 CONDUCTORS 
MP572-0178 6 CONDUCTORS 
MP572-0179 7 CONDUCTORS- 

NICKEL COATED COPPER STRANDS. 

FIGURE 8 

\
‘
\
 

\\ 2 CONDUCTOR-S 

L 5 CON DUCTORS 
2 TWISTED PAIR-S 

TYPICAL CABLING 

. MP572-0180 8 CONDUCTORS 6 CON DUCTORS 
MP572-0181 9 CON DUCTORS 7 CON DUCTORS 
MP572-0182 IO CON DUCTORS 8 CON DUCTORS 

MP572-0133 15 CON DUCTORS IO CONDUCTORS 
M-P572-0134 20 CON DUCTORS 8 TWISTED PAIRS 

. FIGURE 9 
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COAXIAL CABLE, CABLING REF: MA0305-0013 

. DIELECTRIC. (TE FLON.) 
--— SHIELD 41 _ 

* DIA 

. \— OUTER JACKET CENTER CONDUCTOR. 
(TEFLON). (STRANDED) 

R (MD DIA) RG-IS-S A/U COA-XlAL CABLE - TYPICAL CONSTRUCTION PER MlL-C—I7/69 

. (.I55 DIA') RG~I95A/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C-I7/70.. 

FIGURE I 0  

. . . . DIELECTRIC 
-I-- SHIELD- (SOLID TE-FLON) 

CENTER CONDUCTOR 
(SOLID) 

I 
.206 
DIA. 

I 

V V V V V V V  

$95§VV¥ma OOOOOO‘ 0099009 0066964 ogag 

' INNER BRAID 
. >— OUTER: CONDUCTOR 

OUTER BRAID 
OUTER JACKET 8:: MOISTURE 
SEAL (T EFLON) 

RG-I42B/U'COAXIAL CABLE - TYPICAL CONSTRUCTION PER Ml‘L-C-I7/60 

FIGURE I I  

OUTER JACKET DIELECTRIC. (TEFLON) 
'(KEL- F) 

. I SHIELD 

.145 DIA 
'f_ L 

' CENTER COND-UcTo-R 

. 

(STRANDED) 

R5430 B/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MIL-C—l7/95 

FIGURE I2 
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IDENTIFICATION PLATES REF MA0303-0065 

SIZE SELECTION 

. The. correct size of identification plate to be used is determined from the wire bundle diameter and 
shall be as shown in Figure IOand specified in Table VI - 

650—40230-6 650-40230-‘8 650—40230»?- 

EZI [ :1 E :  I: I : -  I: 

650-40228-7 650—40228—10 

I2:  [ :1  E E l  =| = '  

FIGURE IO 

TABLE VI 

PLATE PART NO. PLATE SIZE BUNDLE OR CABLE DIA 

650-40228-7 

650-40230fi7 

650-40230-6 

650-40228-10 

650-40230-8 

1-1/2x 3/4 

1-1/2x1-1/2 

2—1/2x 1-1/2 

2—1/2x3/4 

2x1-1/2 

1/4 to 1/2 

1/2 and Up 

I /Z  and Up 

1/4 to 1/2 

1/2 and Up 

INSTALLATION OF IDENTIFICATION PLATES 

Identification plates for harness or connector shall be spot—tied on wire harnesses as shown in Figure I I  . 

V36'4ZO/06 

CO 3 W6 

SPOT TIE 
(3 PLACES) 

IDENTIFICATION 2 TO 2-ib\/ 
INCHES 

FIGURE I I  

. NOTE: The preferred method for installing identification plates is 2-1/2 inches From the rear of the 
connector or of the connector back shell i f  applicable. Parts may be installed closet,r only 

when the wire run breakout is to short to maintain the 2-1/2 inch and when the installation 

does not compress the wires to the extent that the sealing grommet holes are opened. 
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MA0303-0063 
IDENTIFICATION SLEEVING REF= MA0303—0065 

MATERIAL THERMOFIT KYNAR SLEEVING 

. NOTE: Temperature requirements of the sleeving to be used shall be in accordance with the applicable 
engineering document. 

IDENTIFICATION OF TERMINAL LUGS 

Each terminal lug at a terminal board shall be identified with the number of the post that it is to be 

terminated on. The numbers shall be imprinted on sleeVes which shall be installed over the terminal 

lug insulation or crimp barrel and shrunk tightly in place as shown in Figure 12. When heat shrink- 

able sleeves are used to insulate uninsulated terminal lugs, the identification number shall be 

imprinted on the insulation sleeve --per MA0303-0065. 

UNINSULATED TERMINAL 
WITH INSULATION SUPPORT/A 

. (This installation is to be used for AMP 

part numbers 324279 8. 324230 ONLY) 

_
—

.
_

 

Approx ...... 
1/4 inch _ 

*Insulatlon sleeve shall extend 
beyond the crimp barrel, but not 
so far as to interfere with proper 

installation of terminal . 

Wire Insulation Crimp Ring 

UNINSULATED TERMINAL 

E 
FEE-INSULATED "TERMINAL 

FIGURE 12 

NOTE: The diameter of the sleeve shall be such that it will shrink tightly on the terminal lug insulation, 
crimp barrel and wire insulation without splitting or cracking. 

Terminal lug identification sleeves shall not be installed on terminal lugs installed in electrical 

equipment, Black Boxes, Panels, etc.,  when conformal coating or patting are required. 
Insulation of these terminal lugs is required however. Reference Section VII. 

IDENTIFICATION OF SPLICES 

Splices shall be identified with the reference designatars specified on the engineering drawing. The 
numbers shall be imprinted on the splice insulation sleeve. which shall be installed over the splice and 
shrunk tightly in place as shown in Figure l3. 

. ITEM NUMBER 
"""""" . (REFERENCE DESIGNA-TOR) 

HEAT S-HRINKABLE l _ " xuogMI
| 

. INSULATION SLEEVE l l/4 INCH :l: l/32 

Figure l 3  

NOTE: Center splice in insulation sleeve and shrink sleeve in place by applying heat to the center of 
the splice and work out to each end. Do not apply heat for longer than one minute. 
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I SPOT-TIE KNOT, HARNESS GROUPING REF: MA0303-0060 8. MA0303-0095 I 

SPOT-TYING 

. Before any operation can be accurately and efficiently performed, the skills that are involved must be 
mastered. 

Spot-tying (binding groups of wires into neat.r easy to handle bundles) is one of these skills. When a blueprint 
calls for wires to be routed in a group, they must be bound into a cable by means of spot-Wing, as illustrated 
below wsfM. 

. Each aable group that is subiect to flexing or bending should be bound by means of Spot-ties. 

TYING MATERIAL 

STFE-4OB TFE coated beta tape SQUARE KNOT 

. DOUBLE LOOP LOCKING KNOT 

TYPICAL WIRE BUNDLE TIE 

FIGURE i NOTE: 

The cut ends of the tying material shall extend 3/8 i 1/8 inch from the knot. 

Continuous lacing shall not be used. 

GROUPING 

When two or more wire harnesses are to be grouped together to form one main bundle, individual spot-ties shall 
be removed from each small harness except that a sufficient number of spot-ties remain in order to retain ”the 

identity of the small harness in the large bundle as shown in Figure 2. 

REMOVE 

INDIVIDUAL 
HARN ESS'ES 

FIGURE 2 
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I SPOT TIE REMOVAL PRECAUTIONS MA0303-0095 

REMOVING SPOT-TIE 

. To remove a spot-tie from a. wire bundle xuogMI, thread nippers shall be used to 'cut spot-tie cord in a location 

immediately below the knot, next to the cord i'n-order to avoid damaging the surrounding wire insulation. 

CORRECT 
THREAD NIPPER 

(CORRECT LOCATION 
FOR CUTTING CORD) 

. SPOT-TIE CORD 

FIGURE 3 

THREAD NIPPER 

(CUTTING TOO CLOSE 
TO INSULATION) 

INCORRECT 

SPOT—TIE CORD 

CUT OR- TEAR 

PRECAUTIONS 
There shall be no slashing, scraping, tearing or nicking of the surrounding insulation OI" any wire when 

cutting spot-tie cord with thread nippers. Any wire found in this condition shall be reported/returned to 
the Ieadman or supervision for corrective action at once. 
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SPOT-TIE LOCATIONS REF: MA0303-0095 

. Spot-ties shall be located on wire harnesses as shown in Figure 5 .  

TYPICAL DRESSED WIRE HARNESS 

TWO SEPARATE 
. S POT-Tl ES .CR-Os SE D 

SPOT-TIE? 

. FIGURE 5 

*SPOT-TIES SHALL BE UNIFORMLY SPACED AS FOLLOWS-: 

WIRE BUNDLE DIA SPOT-TIE SPACING 

UP TO 1/2” 2"  MAXIMUM 
i/2 TO 3"  3 "  MAXIMUM 
3 "  AND LARGER 4"  MAXIMUM 

spot-ties shall be installed before each breakout. The spot-tie spacing may be closer than those listed above? 
when required due to close spacing of terminations or when-good manufacturing practice so dictates. 

"The first. spot-ties shall be located on wire harnesses behind seal'ed' connectors as shown in Figure 6. 

1-1/23IN, 

i .  STRAIGHT WIRE BUNDLE 
WITHOUT WIRE GUIDE 

3. 90° BEND WITHOUT WIRE GUIDE 4. 90° BEND WITH WIRE GUIDE 

FIGURE 6 
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SLACK IN WIRE HARNESSES REF: MA0303-0095 I 

Excess slack shall not be allowed in Wiring unless othervvise specified on engineering drawings. Examples of 

harnesSes with maximum and minimum allowable slack, and excessive not acceptable slack are shown in ' 

Figures 7, 8', 9 & IO. 

_ MAX ALLOWABLE HARNESS WITHOUT SLACK l SLACK 1/2 INCH 

a! ._ 
HARNESS WITH 2‘ 

ALLOWABLE SLACK 

FIGURE 7 

HARNESS WITH LOOP IN WIRING 
ALLOWABLE SLACK / NOT ACCEPTABLE 

\ 5:;  
__ _ j k _ _ — 

- _ — _ — - I I I "  — 

LONGER WIRES. 

FIGURE 8 

A minimum of 75% of  the harness between support clamps must beat uniform length . 25% may differ in 
length, as to be langer only. This extra length is to be accommodated uniformly under spat-t'i'es. 

HARNESS WITH MAX ALLOWABLE SLACK 

HARNESS WITH MIN SLACK 

HARNESS WITH MAX 
]/ ALLOWABLE SLACK 

HARNESS WITH MIN SLACK 

FIGURE IO 
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PROPER SLACK LOCATIONS IN WIRE HARNESSES MA0303*0095 

Sufficient Slack shall be provided to allow replacement of terminals (terminal board, connector and 
component). at least 2 times. Slack far- this purpose. shall not occur between the wire terminal and the 
first clamp, but between the First and third clamps as per Figures I I  & I2 .  

STUD TYPE TERMINAL STR-IIII 

DIM SHALL BE 
—»—| 1/2 INCH PLUS 

. '1'? BEND RADIUS MAX 

SEALED TERMINAL STRIR\ ___ 

PREFERRED TERM SPOT-TIE 
. STRIP IDENTIFICATION “ -  

NO SLACK 
IN TH IS" AREA- 

TERM STRIP 

IDENTIFICATION 

FIGURE 11 

SLACK TO RETERMINATE .'—- IF LOCATION OF 
WIRE 2 TIMES, TO BE" IN IDENTIFICATION IN 
THESE TWO AREAS ONLY. PREFERRED AREA DOES NOT 
MAX SLACK NOT ALLOW FOR GOOD HARNESS 
TO EXCEED 1.00 INCH FABRICATION, IT MAY BE 

RELOCATED BEHIND FIRST 

MAX SLACK ' . . SUPPORT CLAMP 

1/2 INCH ' 
2 .  50 --I-— _' 

a . a D 
l l | l _ I I I A I I I W ' I l l _ \ \ \ - I I F — | l  

THIS AREA OF HARNESS 
. SHALL CONTAIN MIN SLACK 

PREFERRED LOCATION OF _. L 
CONNECTOR IDENTIFICATION - 

FIGURE 12 
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NOTE: SECTION 5.3 HAS 
BEEN PURPOSELY LEFT BLANK 
THiS SECTION WILL BE 
ADDED AT A LATER DATE 
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NOTE: SECTION 5 .4  HAS 
BEEN PURPOSELY LEFT BLANK 

THIS SECTION WILL BE 
ADDED AT A LATER DATE. 
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ELECTRICAL BONDING REF: MA0613-002 

SCOPE 

This section presents the requirements for the establishment of an electrical bond, creating a low 
resistance path for eleCtrical circuits between two parts that are to be ioined together. 

BONDING TYPES 

The types of bonding shall be specified on the applicable engineering drawing . The types of bonding 

. are as follows. 

TYPE I: Bonding created by the spot welding of  aluminum straps. 

TYPE IA: Bonding created by the riveting or bolting of aluminum straps. 

TYPE ll: Bonding created by the addition of iumpers, clamps, etc. , attached” and held together 

. by threaded fasteners. 

TYPE III: Bonding created by the joining of separate items. in direct contact with each other and held 

firmly together by threaded fasteners. 

TYPE IIIA: Bonding created by the ioining of separate items together utilizing mechanical fasteners for 

electrical paths. 

NOTE: 

The location of the bonding and materials required shall be called cut on the engineering drawings 
specifically for Types I, IA and II. All metal to metal joints shall be bonded in accordance with 
Types Ill and IIIA as they are specifically outlined in MA0613-002. 

The information presented within this section sets forth the methods of Types I I ,  III and IIlA banding, 

that are used for the fabrication and assembly of APOLLO electrical assemblies or systems. 

BONDING CONNECTIONS 

All Surfaces to be bonded must be cleaned. Banding connections shall 591 be installed in such a 
manner as to interfere in any way with the operation of movable components. Where bonding connec- 
tions utilize LD153-0002 or LD153-OOIO washers, the color coating shall be removed by solvent 
cleaning with MBOZIO-003 trichlaroethylene per MAO] 10-010 or by vapor degreasing per AAOI 10-002. 

PREPARATION OF BONDING SURFACES 

Paints or finishes shall be removed over an area extending l/Io to US inch beyond the circumference 
of the metal faying surface, (the mating surfaces of the items to be banded). unless otherwise specified 
on the applicable engineering drawing. 

. REMOVAL OF FINISHES 

Organic finishes, points, etc., may be removed per MAO] 10-023. A clean cheesecloth moistened with 
water may be used to remove the loosened finish and stripper. Where MAO] I0-023 is not applicable, 
or on very small areas, the method specified below for inorganic finishes may be used. 

Inorganic finishes shall be removed with abrasive paper or cloth-backed abrasive, 320 grit, or a 
rubber abrasive tool. QR; shall be taken when finishes are removed with abrasives so as to apply a 

. gentle and uniform pressure to insure a smooth, uniform surface, M to remove excessive metal, 
and NOT allow removed metal particles to become imbedded in the metal surface. Cleaning shall 
then be done as specified below. 
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ELECTRICAL BONDING REF: MA0613-002 

CLEANING 

Bare metal shall be cleaned with a clean cheesecloth moistened with solvent per MBOZIO-OOS, 
MBOZOO-OOS or ABOZIO—OO9 to remove corrosion preventatives, oil, grease, wax, dirt and other 
foreign material or contaminants. 

Cleaning solvents are highly flammable and toxic, and are to be handled in accordance with process 
specification MAOIl7-00I . 

PROTECTION OF CLEANED SURFACES 

Bare metal bonding surfaces of parts to be left unprotected for more than 8 hours prior to bonding 
shall be coated with corrosion preventative compound MIL-C-Ioi73, grade 4 .  Compound 
shall be removed per cleaning instructions before bonding. 

DISSIMILAR METAL CONNECTIONS 

Connection between dissimilar metals shall be per Table l ,  unless otherwise specified on the appli- 
cable engineering drawing. All such connections shall be coated per MAOIOB-OI3. 

TABLE I 

Connection for Tinned Copper Jumpers 

Metal Structure Required Washer Between 
Jumper and Structure Attachment 

Magnesium and Mg Base Alloys A l  or Mg washer Screw and nut tin-plated“) 

Aluminum and AI Base Alloys Nane Screw and nut tin-plated 

Steel (Except stainless Steel) None Screw and nut tin-plated 

Screw and nut stainless 
Tin, Lead and Pb-Sn Solders None steel preferred; tin-plated 

optional. 

Copper and Cu Bose Alloys 

Nickel and Ni Base Alloys 

Chromium 

Stainless Steel Screw and nut stainless 
None steel preferred; tin-plated 

optional 
Titanium 

Gold 

Silver 

Platinum 

Rhodium 

NOTE: (I) Cadmium-plated screws and nuts are NOT suitable for spacecraft use. 
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ELECTRICAL BONDING REF: MA0613-002 

. CHEMICAL FILM TREATMENT 

Where specified on the applicable engineering drawing, the electrical bonding surface shall be 
cleaned per preparation, removal and cleaning instructions, and then chemical film treat-ed per 
MAOIO9-003. The chemical film shall not be painted over until after mechanical connections have 
been completed. 

ASSEMBLY OF BOND CONNECTIONS- 

TYPE || 

The finish-free and cleaned surfaces shall be assembled , in accordance with the detailed installation 
information of the applicable engineering drawing. 

Tubular or cylindrical conducting members not inhererently bonded "shall be bonded by means of a 
metallic clamp or a metalic clamp with a iumper-as shown in Figures 1 and 2. 

Conduit not directly installed an 
Rigid conduit and metali-c clamp structure using spacer and. iumper 

FIGURE 1 FIGURE 2 

FleXible-type-met'al conduit bonding clamps shall be installed as. show-n in Figure 3-, and [3121 in a 
manner that will crimp or damage the conduit. 

FIGURE 3 .  Flexible conduit, using. Flared split sleeve. 

NOTE: ”Cushion clamps are NOT to be used For banding purposes. 

When a bonding jumper is to be installed on a clamp: installation, the lug shall be placed under; the 
screw head as shown in Figures 2 and 3. 
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ELECTRICAL BONDING REF: MA0613-002 

. Items On "vibration 'isolators shall be bended with a tin-plated beryllium-copper... tin-plated copper, 
or aluminum strap (:5 shown in” Figure 4.  

Bending of items separated by a gasket joint is accomplished as illustrated in Figure 5 showing a 
typical installation. 

INSULATING SEAL 

Bonding strap installed "around vibration mount Jumper method of' item separated by a seal 
FIGURE '4 FIGURE xuogMI5 

NOTE: The. maximum length-to-width ratio of the bonding strap shall be. 5 to I ,  and shall be'as Short as 
possible without restricting movement of equipment. 

Bonding stud installations for terminating bonding. iumpers or ground wires are accomplished as 
shown in Figures 6 and 7. 

BONDING JUMPER OR GROUND WIRE 

_ _ NUT (AN345C10) 
STRUCTURE - 'LOCKWASHER (M535337-81) 

WASHER (LDIS3-0017—0‘005) I' I. 

WASHER BONDING JUMPER (LD153-OOI7-0005) ' 
LOCKNUT OR GROUND WIRE 

bonding stud installation 
STRUCTURE . FIGURE .6 / 

f— '3 
w 

Banding. stud installation 

FIGURE 7 

NOTE: Quick-disconnecting iumpers shall NOT be used. Cadmium-plo'ted-woshers are NOT suitable for 
spacecraft use. 
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ELECTRICAL BONDING REF: MA06'I3-002 I 

. ASSEMBLY OF BOND CONNECTIONS 

TYPE III 

This method provides a better bond than any type of iumper or strap. The mating surfaces are 

directly ioined together and shall be finish-free and cleaned. Typical items include metal panels, 

angles, brackets, cable connectors, etc. Figures 8 and 9 illustrate two such typical installations. 

Electrical connector receptacle Metal structural members 

FIGURE 8 FIGURE 9 

NOTE: For the bolting of angles or brackets to metal panels, only the areas around the end bolt holes 
of each attaching edge member need be cleaned, unless otherwise noted on the applicable 
engineering drawing. 

Each such cleanedarea shall be at least 1/2 inch in diameter. The. cleaning of the entire mating 
surface, .as shown in Figure '9 is-optional . 

ASSEMBLY OF BOND CONNECTIONS 

. TYPE III A 

This method of bonding is similar to Type III, in that separate items are ioined and held together by 
mechanical fasteners. The difference being that the electrical paths in each case are through the 
mechanical fasteners. 

A typical example is illustrated in Figure 10, in which there is a shim or spacer between the-struc- 
. tural members. 
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ELECTRICAL BONDING REF: MA06I3—002 

MATING SURFACES TO BE 

ELECTRICALLY CONDUCTIVE 

OR CLEANED TO BARE METAL 

AT TIME OF INSTALLATION 

NO‘NSTRUCTURAL 
SHIM OR SPACER 

STRUCTURAL MEMBERS ' 

FIGURE I0 Structural member-s utilizing bolt 8. nut for bond 

NOTE: For the bolting of angles or brackets to metal panels, only the areas around the end bolt heads" 
(and nuts, i f  used) at each end hole on each attaching edgemember need be cleaned, unless other- 
wise noted on the applicable engineering drawings. 

Each such cleaned area shall be 1/2 inch in diameter. Also, for a counter-sunk screw, only the 

area of the countersink need be cleaned. 

Non-metalic material shall NOT be included in the stack of surfaces in contact between corn- 
pressian points, unless specified on the applicable engineering drawing. 

Bands shall NOT be attached by means of Tinnerrnan‘ nuts, sheet metal sore-W's, or self-tapping 
screWs. 

REFINISHING CLEANED AREAS AFTER COMPLETION OF ASSEMBLY 

The" excess area of metalic surfaces cleaned to effect the electrical bond shall be refinished within 
72 hours . 

If additional time is required, the bond area shall be cavered with a s‘t‘rippable vinyl. coating 
(MBOZ-ZS-OOI , Type I) per MAOIOS—O‘M. 

Refinishing of these surfaces is as follows: 

On anodized parts located in the Command Module, and affected areas of all other surfaces in the 
Command Module, the affected surfaces shall be solvent cleaned (Chlorothene' NU): then" giver-1 one 

. c'Oat of MB0125-019 enamel, color to match as near as possible the adiacent area; applied per 
MAOI08-005. 

The affected area5_ Of all surfaces of the Service Module, and all surfaces other than the Command 
Module interior, shall be solvent cleaned, then given one" coat of the original finish, applied .per 
MAOIOB-OOS. 

Where not prohibited by color or thermal control requirements, it shall be permissible- to refinish 
with M30125-033. 

NOTE: Application of M30] 25-033 to surfaces in contact with the crew compartment atmosphere is 

big acceptable. 
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STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL 

. Bolt numbers are made up of the basic number followed by a dash number. 

I . Basic numbers indicate the type, diameter of shank, and thread size. 

2. Dash numbers indicate the length but do not inorease in uniform steps. Specific lengths and 
grips are listed in the Mechanical Parts Manual. 

.3. Boilts are corrosion resistant steel (CRES). 

. 4.  For torque values, refer to torquing section. 

MONT-400] BOLT, 12 POINT HEAD (Shear) 

Heat Treat: ”0,000 psi Shear Strength 

H a II:L°“9Ih—_| 9" Grip ——| I 

‘ Diameter 

Thread 

Basic Part . Threads 

Number Diameter Per Inch 

MD] I 1-4001-03 r10 32 
-04 I /4 28 

-05 5/16 24 
-06 3/8 24 
-07 7/ I 6 20 
~08 1/2 20 
-09 9/16 I 8 
- 10 5/8 18 

MOTH-4002 BOLT-SHOULDER, 12 POINT HEAD(Shear) 
Heat Treat:II0,000 psi Shear Strength 

: —  Length 

H3“ ‘ Grip—>1 l 

i N Diameter 

. Thread I 

Basic Part 0' Threads 
Number Iameter Per Inch 

MDI I 1-4002-03 IIIIO 32 

-04 I/4 28 

-05 5/16 24 
-06 3/8 24 
-07 7/ 16 20 

-08 1/2 20 
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STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL 

. NASSOI BOLT, HEX HEAD (Tension or Shear) 

Head Grltength ——l —L 

\ '  _IIIIIIIIIII'.I|II Wm 
Thread. f 

Basic Part D' 1 Threads Basic Parf D' Threads 
Number lame er Per Inch Number Iamefer Per Inch 

NAS501-3 #10 32 NA5501-9 9/16 13 
-4 1/4 28 -10 5/8 18 
-.5 5/16 24 -12 3/4 16. 
-.6 3/8 24 -14 7/8- 14 
-7 7/16 20 -18 1-1/8 12 
--8 1/2 20. -'20 1-1/4 12 

NA5501-3-3A NA5501-3H3A NA5501-3-3 

UNDRILLED HEAD ONLY DRILLED .SHANK ONLY DRILLED 

ILLUSTRATION OF DRILLED AND UNDRILLED BOLTS AND PART NUMBERS 

NA51003 THRU 1020 BOLT, HEX HEAD (Tension) 
Hear Treat: 140,000 psi Tensile Strength 

I‘:Length I r fl — u — l  

_I_ 
Diameter- 

Basic Port - . Threads Basic Part . Threads 
Number Diameter Per Inch Number Dlamerer Per Inch 

NA51003 #10 32 NAS1009 9/16 13 
1004 1/4 28 10.10 5/8 18 
1005- 5/16 24 1012 3/4 1-6 
1006 3/ 8 24 10-14 7/8 14 
1007 7/16 20 1016 1 __ 12 
1008 1/2 20 1018- 1-1/8 12 

1020 1-1/4 12 

NA51003-1A NA51003-I H NA51003-1 

UNDRILLED HEAD ONLY DRILLED SHANK ONLY DRILLED 

ILLUSTRATION OF DRILLED AND UNDRILLED BOLTS AND PART NUMBERS 
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STANDARD PARTS DATA - BOLTS REF: MECHANICAL PARTS MANUAL 

RD111-1011 & -1012 BOLT, HEX HEAD (Tension) 

Hear Treat: 140,000 psi Tensile Strength 

r— Length 

Head i 
I 

Diameter 

Basic Part Number D' Threads 

Drilled Head Undrilled Head ”met" Per Inch 

. RD111-1o11-63 RD111-1012-63 #10 32 
-64 -64 1/4 28 
-65 -65 5/16 24 
—66 -66 3/8 24 
-67 -67 7/16 20 
'68 -68 1/2 20 
-69 -69 9/16 13 
-70 ~70 5/8 18 
-72 -72 3/4 16 
-74 ~74 7/8 14 
-76 -76 1 12 

(RDIli-1011 ONLY) 

RD111-4008 & -4009 BOLT, 12 POINT HEAD (Tension) 

Heat Treat: 200,000 psi Tensile Strength 

Length 

Grip 
Head 

@ Diameter 

Thread 1 

Basic Part Number , Threads 
Drameter 

Drilled Head Undrilled Head Per Inch 

. 110111-4003-04 R011 1—4009-04 1/4 28 
-05 -05 5/16 24 

-06 -06 3/8 24 

-07 '07 7/ 16 20 

-08 -08 1/2 20 

-09 -09 9/16 18. 

-10 ~10 5/8 18 

. -12 -12 3/4 16 

(ROTH-4008 ONLY) 
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STANDARD PARTS DATA ' SCREWS REF: MECHANICAL PARTS MANUAL 

1 . Basic numbers indicate the type, diameter of shank, and thread size. 
2.  Dash numbers indicate the length but do not increase in uniform steps. Specific lengths and grips 

are listed in the Mechanical Parts Manual. 

. Screw numbers are made up of the basic number followed by a dash number. 

3 Screws are corrosion resistant steel (CRES'). 

4.  For torque values, refer to torquing section. 

. MDHZ-IOOI SCREW, PAN HEAD, M0112-3001 SCREW, 100° FLAT HEAD, 
PHILLIPS RECESS PHILLIPS RECESS 

(2 In. And Under) (2 In. And Under) 

I-lLength—b‘ _L 

Thread (Over 2 In.) 

I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘l‘l‘ 

1-3/4 In. Min. Thread 1-3/4 In. Min. Thread 

Basic Part Number Threads 
Diameter 

Pan Head 100° Flat Head For It":'1 

MD] 124001-02 #2 56 
-04 MD 1 12-3001-04 #4 40 

-06 -06 #6 32 
-08 -08 #8 32 
-30 -30 #10 32 
-4O -40 V4 28 

-50 -50 5/16 24 

—60 -60 3/8 24 
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STANDARD PARTS DATA - SCREWS REF: MECHANICAL PARTS MANUAL 

NAS560 SCREW, 100° FLAT HEAD, NASIIOO SCREW, PAN HEAD, TORQ-SET, 

. PHILLIPS RECESS (Shear) FULL THREAD (Tension) 

Heat Treat: 75,000 psi Tensile Strength Heat Treat: 140, 000 psi Tensile Strength 

I‘llllllllll'l meme,” l‘l‘lml“NI‘I'I‘INIP mama,” 

Phillips Length Torq-Sel’ Length 

Recess Grip-h- l Recess l 

Thread 

Basic Part . Threads Basic Part . Threads 
. Number Diameter Per Inch Number Diameter Per Inch 

NA sseoc K3 #10 32 NASI 100cm #4 4o 
CK4 1/4 28 cos #6 32 
CK5 5/16 24 cos #8 32 
CK6 3/8 24 c3 #10 32 
CK7 7/16 20 C4 1/4 28 

CK8 1/2 20 C5 5/16 24 

CK? 9/16 18 C6 3/8 24 

NASIIOI SCREW, DRILLED FILLISTER HEAD, NA51102 SCREW, 100° FLAT HEAD, 

TORQ-SET, FULL THREAD TORQ-SET, FULL THREAD 

Heat Treat: 140,000 psi Tensile Strength Heat Treat: 140,000 psi Tensile Strength 

Tara-Set Tara-Set 

Recess Recess I . 

Diameter 

Basic Part . Threads Basic Part , Threads 

. Number Diameter Per Inch Number Diameter Per Inch 

NASI 101 C04H #4 40 NASI 102C04 Ill4 40 

C06H #6 32 cos #6 32 
C08H #8 32 cos #8 32 
C3H A’10 32 C3 #10 32 
C4H 1/4 28 C4 1/4 28' 
C5H 5/16 24 C5 5/16 24 

. C6H 3/8 24 C6 3/8 24 
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I STANDARD PARTS DATA - SCREWS REF: MECHANICAL PARTS MANUAL 

NAS1131 THRU1138 SCREW, PAN HEAD, NA51151 THRU 1158 SCREW, 100° FLAT HEAD, 
. TORQ-SET (Shear) TORQ-SET (Shear) 

Hear Treat: 140, 000 psi Tensile Strength Hear Treat: 140,000 psi Tensile Strength 

Torq-Sel' E :  Length —.| gorq-Sef rLengfi, 
Recess . ecess . 

Grip 1 Grlp-D-I _ L _  

. Diameter Diameter 

Thread Thread 

Basic Parr , Threads Basic Part D' Threads 
. Number Duamefer Per inch Number iamefer Per Inch 

NASI 131C #6 32 NA51151C #6 32 
1 132C #3 32 1152c #8 32 
1133c #10 32 1153c #10 32 
1 134C 1/4 '28 1 154C 1/4 23 
1135c 5/16 24 1155c 5/16 24 
1136C 3/8 24 1156C 3/8 24 

1137C 7/16 20 1 157C 7/16 20 

1133c. 1/2 20' 1153c 1/2 20 
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NOTE: SECTION 5.7 HAS- 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE. 

18 JUL I967 

COMPONENT INSTALLATIONS 

FORM 9 5 9 — A - 7  R E V  4-67 



NOTE: SECTION 5.8  HAS 
BEEN PURPOSELY LEFT BLANK 
THIS SECTION WILL BE 
ADDED AT A LATER DATE. 
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INTRODUCTION CONNECTORS 

. GENERAL RULES 

The informatiOn in this section applies to connector types, both Crimp and Solder, Currently used in Apollo" 

electrical assemblies. 

. Too much emphasis cannot be placed on the importance'oftthe proper handling "of the tools and the. 

care and cleanliness required in connector assembly. 

Controlled crimp tool's guarantee a good crimp, but contact insertion and removal tools require- 

a: dexterity and familiarity. peculiar to this operation. Contacts must not be Forced. into. contact 
cavities . 

I The insertion/removal tool must be held in a direct straight line relative to the contact cavity to prevent 
contact and/or seal damage.Too-ls will vary. but the some absolute rule applies with either from or rear loaded 
connectors. 

Connector seal life is- limited. Avoid excessive insertion and removal Operations. 

REF. CONNECTOR 

CONTACT CAVITY 

CONTACT INSERTION 
REMOVAL TOOL 

KEEP TOOL IN STRAIGHT LINE 

DO NOT TWIST TOOL 
FIGURE 1 

NOTE - EXAMINE lNS-ERTION/REMOVAL TOOL CAREFULLY-AFTER EACH INDIVIDUAL OPERATION- 
DO NOT USE DAMAGED TOOL 

MOUNTING ORIENTATION 

Unless otherwise specified on the applicable engineering drawing, connectors shall be mounted 

uniformly. Round connector types. shall have their master indeking keyway at 12 o'clock, defined 
as +X or -Z direction. 

Rectangular connectors shall be mounted with the number i or A pin towards the +X or -Z direction. 

Keyway orientation for connectors mating with components shall be determined during the mackup phase of 
manufacturing Operations . 

DRAINAGE 
Connectors-shall be positioned so that fluids run out, not into connectors. 

. Above requirement does not apply to potted or environmentally sealed connectors. 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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CONNECTOR ASSEMBLY REF: MA0303-0061 

This information presents the requirements and procedures for the handling and assembly of the 
General Purpose and Rectangular Connector Assemblies on Apollo Spacecraft. 

APPLICABLE TO - Procurement Specifications MC4I4'OI48, MC4l4-0365, and the following. 
Specification Control Drawings: 

TABLE I 

CRIMP TYPE SOLDER- TYPE 

ME4I4-0095 ME4i4-Oi21 ME4I4—0133 ME4i4—0099 
ME414—0096 ME4I4—0122 M541 4-01 35 ME4i4—0100 
ME4I4-0103 ME4I4—0123 ME4I4—0137 ME4I4—0102 
ME4T4e0104 ME4i4—0124 ME4I4-OI37' ME4I4—Oi70 -THRU '-OI78 
ME4i4—0l06 ME4i4-Oi25 ME4i4-0139 ME4I4-OI79 -THRU 43187 
ME4I 4-01 07 ME4I4-0127 ME4i4-0148 ME4I 4-0434 
ME4i4—Ol 16 ME4I4—0128' ME4i4-Oi49- ME4I 4-0503 
M'E4l 4-01 1 7 ME414—0129 ME4I4—0238 ME4i4-0512 
ME4I4-Ol I9  ME4I4-Oi3] ME4I4-0239 ME4l4-0528 
ME4'I4-0120 ME4l4-0132 ME4i4—0529 

ME4I4—0542 -THRU -0550 
ME4i4—0559- 

ME4I4—0580 

CRIMP INFORMATION SOLDER INFORMATION 
REFERENCE SECTION IV  TOOLING REFERENCE SECTION IV TOOLING 

CIRCULAR TYPE FIGURE 2 

BULKHEAD AND RECTANGULAR TYPE NOT SHOWN 

BACKSH ELL TYPES 

CONTACT INSERTION SHELL SIZE 10 THRU 24 

To install the contacts in the connector, the colored end of the insertion/extraction tool is mapped- 
araund the wire insulation w'ith.the tip of the tool butting against the rear shoulder of the contact. 
The contact is then inserted into the proper cavity in the rear of the connector and pushed Forward 
until it bottoms in the insert. 

CONTACT REMOVAL SHELL SIZE 10 THRU 24 

To remove the contacts From the connector, the white end of the insertion/extraction tool is snapped 
around the wire and pushed forward until it bottOms against the contact shoulder. When fully insert-ed 
the largest diameter of the extraction tip expands the tongs of the. retaining clip beyond the contact 
shoulder, allowing the contact and tool to be easily extracted from the insert. This is done. by 
pulling the tool and wire straight out from the connector. 

Every unused insert hole in a connector shall be filled with a sealing plug. 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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ME4I4-OI48, -OI49, —238, -239 REF: MA0303-0095 
RECTANGULAR CONNECTOR MATING INFO. MA0303-0061 

. JACKSCREW (REF) 
MATED CONNECTOR ”112.0003. 

a L W 
SAFETY WIRE 

b k ” ,  (REF) 
I. 7 fl l' Ll 

x i 

. I POLARIZING KEY 
( f i l l ;  I I I l l / I l l ] l / l / l / f / l / f / l / I / f / l / J h  / £ z _ z / / / / / / .  [I ( R E F )  MATED 

b E PAN-E" \ MEI44-0034 
REF COUPLING ASSY 

MOUNTING BRACKET 
TORQUE NUTS 18-20 IN. LBS 

. NOTE: AFTER INSTALLATION OF 
JACKSCREW OMITTED FOR CLARITY FIGURE 3 CONNECTOR ON PANEL 

INSTALLATION OF JACK SCREW ASSEMBLY 

When required by engineering drawing to install iackscrew assemblies an rectangular cannectors, 
the following shall apply: 

I .  Place one thrust washer an the iackscrew SEE FIGURE 5 

2. Insert the iackscrew in the hole in the flange of the connector From the rear or cable entry side. 

3.. Place second thrust washer over the threaded end of the iaclcsorew and slide it in position 
against the connector flange. 

4. Using the snap ring tool RE-IS, place the truarc ring over the threaded portion of the iack- 
screw and engage in the groove provided in the ”shank. See Figure 3 for nomenclature and 
finished configuration. 

NOTE: If the applicable engineering drawing specifies a V36-42130 coupling screw, 
the above assemn procedure shall be followed except the snap ring shall be 
installed using the tool detailed in FIGURE 4 

* TOOL REF- POST "8-32 NC 23 THD To 
. \ \ ENGAGE vac-421310 COUPLING 

\ -*—'"--" r————::.==--HP — — — — — —  ._ r 
_ .  r..— -- " '  4r ‘ ‘J- -‘ — — —  A 

L“- ... (V .. 188ml DIA 

_ _ _ _ l  _ . _ _ _ _ : : : : n - J | _ _ _ _ _ _  - -  _ - _ _  

. . . .— .4 __...... uni-u— . ——-I-|- 
. MAX. .150— J. I 2 4 ._ 

_ - a: MAKE FROM 300 
SERIES CRES STEEL 

FIGURE 4 JACKSCREW INSTALLATION 
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CONN ECTOR ELECTRICAL GROUN DIN G REF: MA0303-0061 

. INSTALLATION OF GROUNDING STUDS (RECTANGULAR CONNECTORS ONLY) 

When ground wires are called out on the Automated Wire List they shal 
manner. 

I be grounded in the follew'ing' 

'1. Remove backshell screw nearest the number one contact and, i f  necessary, the screw diagonally- 
opposite . 

. 2. Insert'V36-444'258 Ground Stud in place of the removed screw, using the lockwasher'furnished 
- with the connector and torque to the requirement for a NO. 4-40 screw. 

3'. Install no more than two ground wire lugs per stud. The crimp barrel 
be oriented to- minimize breakage and loosening see FIGURE 5._ 

of the terminal lug shall 

'4. While holding the hex portion of the stud, torque the lug screw to: the requirements for a No. 
. 6-32 screw . 

TABLE II 

Do not tighten the No. 4-40 screw 

while torquing the No. xuogMI6—32 screw I 3-5 IN. LBS 

/ A .  

TERMINAL GROUND 

ITORQUE VALUE SCREW SIZE I 

4-40 I 

l 6-9 IN. LBS 6-32 I 

a A 

'. 

V36-444258 
' GR-D STUD 

H ilE4 LOCKWASHER 

THRUST 
WASHER 

\ 
6/32 SCREW 

VIEW A A 

TRUARC RING 

JAC-KSCREW 

. FIGURE 5 
64m 

SPECIAL PRECAUTIONS must be taken with these connectors to align thepo-larizing keys and 
the i'ackscrews with the corresponding parts on the mating connector. 

. .Misalignment may cause cannector or contact damage. After mating ti ghten each iackscrew 
alternately no more than 2 turns at a time until they bottom. Torque each iackscrew 7-3,in. lbs. 
For unmating follow the same procedure in reverse. 

Unequal tightening will damage the connector and/or the contacts. 

I 

CONNECTORS - RECTANGULAR 

GROUND WIRE INSTALLATION 

FORM BQB-A-i' R E V  4 - 5 ?  

8 JUL 1967 

DATE REVISED 

5.9.3 



POLARIZING KEY INFORMATION REF: MA0303-0061 

. FACE VIEW or ENGAGING SIDE 

For ME4I4—0148 8. ME4I4-0238 PLUG ONLY. For ME4I4—OI49 & ME4I4-0239 RECEPTACLE ONLY 

-°IIJZ 

X 

- 0  _I 

Y 

- a  \ 

Z 

FIGURE 6 

. #2-82" LOCK WASHER Shaded area indicates extended portion 

#2-56 SCREW of polarizing post as viewed from 
KEYING engaging face of  receptacle or plugs . 

POST Posts are adjustable and letter under each 
\ illustration represents polarizing post 

position. l 

. NOTE: 

Torque l'2-5I‘: screw 1.5 to 2 in. lbs. 
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WIRE GUIDE INSULATION REF: MA0303-006I 

ALL CONNECTOR WIRE GUIDES SHALL BE INSULATED, EXCEPT ME4I4-0503 SERIES 

STRAIGHT WIRE GUIDES - SHELL SIZE 12 THROUGH 24 

Remove the wire guide saddles from the connector endbell and slide a teflon sleeve, per MBOISO—OZS 
Class I Size 8, on each saddle. The sleeve shall extend a minimum of 1/2 inch past the corner of the 
saddle with the threaded insert (see Figure 7A). Shrink the sleeve in position and trim the protruding 
end of the sleeve into a tab as shown in( Figure7B). 

. .Reassemble the saddles on the. connector endbell and position the tabs-so that they will aover all 
surfaces of the wire guide which may contact the wires. 

THREADED INSERT WIRE GUIDE TRIM TAB LEAVING ENOUGH MATERIAL 

SADDLE ' TO COVER EXPOSED WIRE GUIDE 

. (A) (a) 

A 1/2 \/ EARS 

(A) SLEEVE PRIOR (B) SLEEVE AFTER 
TO SHRINKING SHRINKING a. TRIMMING 

(C) FINISHED 
FIGURE 7 INSTALLATION 

RIGHT ANGLE (90°) WIRE GUIDES - SHELL SIZE 14 THROUGH 24 

Remove the wire guide saddle. Cut the required length piece of GSIT-E grommet (caterpillar). 
The length of the grommet shall be such that it will come in contact with the entire inner surface of 
the wire guide when the saddle is tightened. The raised portions, or feet, of the grommet shall be 
trimmed to clear portions of the inner surface of the wire guide to facilitate installation and trimmed 
flush or slightly above the outer surface of the wire guide (see Figure B ) .  

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 

SEAM 

I
I
I
I
I
I
I
I
I
I
I
 II
 

TRIM FLUSH E 
WITHIN 1/16" ABOVE No ADHESIVE 

. THE OUTER SURFACE Egg: REQUIRED 
OF THE WIRE GUIDE EH3 TEFLON 

3 5 CATERPILLAR 
GROMMET 

FIGURE 8 
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WIRE GUIDE INSULATION CONT'D REF: MA0303-006I 

STRAIGHT AND R'l-‘GHT ANGLE (90°) WIRE GUIDES - SHELL SIZE 8 AND 10 

Remove the wire guide saddles, if required, and place a split Teflon Sheet TYPE E7A per AM53651 ot the 
required length over the wire bundle. Overlap the sleeve and spot-tie in p‘lace;,as shown in FIGURE 9. 
Sleeve Overlap shall be. Sufficient so that wire guide wil l  secure the sleeve in place (minimum 50% 

. overlap). Reinstall wire guide saddles if- they Were removed for the harness sleeving installation operation. 

(50% OVERLAP) 

(Typ- ) 

1/4“: 1/164—l l4— SLEEVE 

- SLEEVE. . .--_ 3- . __ 
I/4fI/Is_>| MINIMUM] 1/2 ruans 

-' Hfi I 329 

---l 1* V2 (MIN) 

iS.-TRAIGHT (TYR) 

- - s ZE ts TH'RU "#12 
RIGHT ANGLE (90°) (we) I. . . . . 

SIZE #8 THRU #Io . . ._ 
FIGURE-'9- 

NOTE: Deutsch Shell Size No.8 connectors may have a silicone rubber sleeve" 
installed and in this case they are exempt tram this requirement. 

When tightening or loosening threaded ports of connectors, support all ping 
assemblies by mating them with the proper receptacle or holding them with an 
approved pl ug wrench. Support receptacles by clamping flange in a vise 
having padded iaws. Standard strap wrenches or approved connector pliers 
shall be used for tightening or loosening threaded parts of connectors. 

CLEANING 

During assembly, or disassembly of a connector, the inserts, contacts and inside surfaces of the shell 
shall be kept free at all oil, dirt, grease and any other Foreign material. If these subStances are 
present, they shall be remOved by wiping with a clean cloth soaked in cleaning fluid followed by 

. wiping with a clean dry cloth. No immersion type cleaning process shall be used. 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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CONNECTOR REF: MA0303-0060 

TERMINATION OF WIRES ON CONNECTOR BACKSHELLS 

When "IT" OR "21'" appears on the engineering drawing or wire list as a terminating point the wires 
shall be terminated on the connector backshell . When the connector has a wire guide clamp the wires 

. shall be installed between the backshell ear and clamps as shown in Figure 10. No more than 2 
terminal lugs shall be installed per side. When the connector has no wire guide clamp the wires 
shall be terminated per the applicable connector Fabrication specification, engineering drawing or 
wire list. If possible the termination shall be made on the ear nearest the side where the. wire breaks 
out of thewi're bundle. 

WIRE GUIDE TORQUE SCREW 
3-5 IN. LBS 

TERMINATING 
WIRES . scaew 

CLAMP 

' LOCKWASHER 

ll
 

WIRES: 

REF 

fl 

FIGURE 10 

NOTE: I . Screws shall extend through the clamp a minimum of 1-1/2 threads afier terminals 
. are installed. Replace screw with MD] IZ—IOOi-MXX and washer MS-35337-7‘8 

if necessary for proper screw length. 
2. "IT" and "2T" ref only. Not to be marked on terminal lug. 

. CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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ME4I4-0569-000X CONNECTOR , ME4I4—O570—000X CONNECTOR REF: MA0303-006I 

. CONNECTOR FABRICATION SHELL SIZE 8 ALL 20 GA. FRONT LOADED CONTACTS 

SEQUENCE OF CONNECTOR COMPONENTS AND ACCESSORIES 

Prior to stripping or crimping contacts on the wires, slide the end bell assemn as specified by the 

applicable drawing,on the wires. 

. CONTACT INSERTION SHELL SIZE 8 

Insert wires through proper contact cavity from the rear face and extend to a convenient distance 

beyond the front face of the connectOr. After crimping contacts , draw terminated wire back 

through insert until contact is approximately half-way into the cantact cavity, then using the 
proper tool, push contact the remaining distance into connector. An audible "click" will be 

heard when contact seats in connector. 

. CONTACT REMOVAL SHELL SIZE 8 

To remove contacts, insert proper tool into rear face of connector and push desired contact out 

through front face of connector. 

NOTE: During assembly or disassembly of a connector, the inserts, cantacts and inside 

surfaces of the shell shall be kept free ofal l  oil,  dirt, grease and any other 

foreign material. If these substances are present, they shall be removed by 

wiping with a clean cloth soaked in cleaning fluid foIIOWed by wiping with a 

clean dry cloth. No immersion type cleaning process shall be used. 

FIGURE I I  

ME4I4-0569 AND ME4I4~0570—000I, -0002, -0003, -0007, -0008, -OOII, -0012, AND -OOI3 
REQUIRE ME4I8-0040-OOOI PIN CONTACTS. 

ME4I4-0569 AND ME4I4-0570-0004, --0005, -0006, -:0009, -0010, -00I.0, 0014, -OOI5, -00I6, 
. REQUIRE ME418-0041-OOOI SOCKET CONTACTS. 

CRIMPING INFORMATION REF. TOOLING SECTION IV 

SEALING OF UNUSED CONNECTOR INSERT - GROMMET HOLES 

Every unused insert grommet hole and insert hole in a connector shall be filled with a sealing plug. 

. The sealing plug shall be inserted by hand. No contacts shall be ins-tolled in unused contact 

cavities. 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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CONNECTORS - SHELL SIZE 8 
FRONT - LOADED 
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NUMBER 
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CONN ECTORS REF: MA0303-006I 

. ME4I4-0503-XXXX CONNECTOR 

_ THIN TAPERED END CONNECT-OR. 

'ST'EPPED END 

0 .34; :-.i' 

. 0 /  xuogMI\ 753 i"-" . 

. BRAID BRAID '\ . . 

“” llm” _ 90° ANGLE TYPE 

FIGURE 11 i 

TABLE III 

ME4I4-0503 DASH NO'S 
STEP'PED 
END 

STRAIGHT TYPE RIGHTANGLE TYPE 
“—GROMMET 

-0001 -0019. -0002 -0020 
-0003 -0021 -0004 -0022 
-0005 -0023 -0006 —'0024 
-0007 -0025 -0008 -0026 
-0009 41027 -0010 -002-8 
-001 I -0029 -0012 —0030 EgEEECTOR 
-0_013 -003I -0014 41032 
-0015 -0033 -0016 -0034 
-0017 -0035 -0013 -0036 

INSULATION STRIP BACK VARIES FOR WIRE TYPE AND/OR 90° ANGLE CONNECTORS. REFER. 
TO INDICATED PROCESS SPECIFICATION FOR CURRENT REQUIREMENTS. 

Do not break shield braid strands or damage canductor insulation in processing 

shielded cable. 

Push conductor through appropriate cavities in the grommet. Insert the. wires into the stepped end of 

the grommet. I f  difficulty is encountered in passing wires through the grommet, the wire may be cut 

. at an angle of 45 degrees. 

Slide the grommet back along conductors and into braid ferrule on the straight type connector. 

On 90° angle .connectOrs slide grommet back into angle end bell until sea-ted, keeping wires. taut and 

straight at all times. 

Prepare conductors for soldering to connector contacts. 

. Install sealing plugs P/N 4II3n4-2001 in unused grommet holes. 

SOLDERING INFORMATION REF. TOOLING SECTION IV 

CONNECTORS M BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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SOLDER TYPE CONNECTOR 

360° SHIELDING 

TITLE 
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— —  

I CLOCKING OF 90° CONNECTORS REF= MA0303-0118 
MA 0303-006 I 
— —  

"Clocking" is the term used to describe the method of positioning angle connector plugs to the desired 

. direction of "take-off" of the wire bundle relative to the polarizing key or keyway. 

Loosen endbell and rotate to required position without distorting harness assembly. A deviation of 

iIS" is permissible. 

USE CARE 

In Positioning 90° angle connectors to insure that there is no undue strain on the wire harness 

. and/or the contacts within the connector assembly. 

\ I 

© 180‘ o‘y 

. l 

I t 
_ 270. 

1 END BELL 

REAR VIEW OF 
CONNECTOR 

0' 360' 

FACE VIEW ENGAGING FIGURE 12 
SIDE OF CONNECTOR 

ILLUSTRATION SHOWN ABOVE IN 15° INCREMENTS 

Clocking of angle connectors shall be determined by the ELECTRICAL MOCKUP GROUP of the ELECTRICAL 

ASSEMBLY DEPARTMENT and shall be as specified in their manufacturing assembly procedure books. 

Depending on the type of connector being used, the cable clamp, end he“ assembly or wire guide may or 
may not clamp the wire harness firmly. 

TYPES OF CLAMPS 
END BELL .- 

ASSEMBLY CABLE CLAMP 

DOES NOT REQUIRE SLEEVING BUILD-UP. 

*SHOWN WITHOUT 

. INSULATION INSTALLED 

DOES REQUIRE SLEEVING BUILD-UP. 

FIGURE I3- 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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I CONNECTOR FABRICATION REF: MA0303-0099 

This information is applicable to electrical connectors covered by PROCUREMENT SPECIFICATIONS 
. MC4I4~0147 AND MC4I4—0233 and the following S.C.D.'s ME4I4-OI47, ME4I4-0234, ME4I4-0235, 

ME4I4-0236 and M54] 4-0584 . 
All straight electrical connectors shall be assembled without strain relief grommets. Insulation sleeving 
shall be installed around groups of wires in graduating diameters under strain relief clamp. Split sleeving 
may be used to complete wire bundle size under clamp. 

CONNECTO ' 

REAR VIEW INSULATION SLEEVING 

REAR GROMMET 

FIGURE 14 INSULATION SLEEVING WIRE BUNDLE 

CRIMPING INFORMATION REF. TOOLING SECTION IV 

CONTACT INSERTION 

To install the contacts in the connector, the colored end of the insertion/extraction tool is snapped 
around the wire insulation with the tip of the tool butting against the rear shoulder of the contact. 

The contact is then inserted into the proper cavity in the rear of the connector and pushed forward 
until it bottoms in the insert. 

CONTACT REMOVAL 

To remove the contacts from the connector, the white end of the insertion/extraction tool is snapped 
around the wire and pushed forward until it bottoms against the contact shoulder. When fully 
inserted the larger diameter of the extraction tip expands the tongs of the retaining clip beyond the 

contact shoulder, allowing the contact and tool to be easily extracted from the insert. This is done 
by pulling the tool and wire straight out from the connector. 

TABLE IV 
SEALING PLUGS: xuogMI , 

Are to be installed in each unused grommet hole. Connector 4(- Sealing 
Shell Size Washer 

. 20 075-1 120-000 

VER'I FY: 24 075-I I 21-000 

That a sealing washer is Installed In the connector, 28 0754 122_000 

i f  not,install new one from table Sl'IOWn. 
36 075-I i 23-000 

40 075-i I 24- 000 

. 44 O75-1125-000 
it- ITT CANNON 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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DEUTSCH CONNECTORS REF: MA0303-0098 

This information is applicable to the connector assemblies covered by PROCUREMENT SPECIFICATION 
MC4I4-0409 and the following SCD's. 

TABLE V 

CRIMP TYPE SOLDER 

ME4] 4- 0300 MB” 4-0308 ME4I 4- 0304 
. ME4I4-0302 ME4I4-03I I ME4I4-03I 2 

ME4] 4-0303 ME4] 4-0421 ME4 I 4-054I 
ME4 I 4-0305 ME4 I 4-0465 M E4 I 4-0558 
ME4I 4-0306 ME4] 4-0560 

ALL 22 GA. CONTACTS 

FRONT INSERTABLE CONNECTORS 

CONTACT INSTALLATION - CIRCULAR CONNECTORS 

Draw terminated wire back through the insert until contact is half way into the contact cavity. If 
pin contacts are being installed, use the end of the insertion tool marked "PIN". This is a 
sleeve that is located over the engaging portion of the contact. Push straight into the contact 
cavity until a positive stop has been reached. An audible "click" will indicate when a positive 
stop has been reached and the contact is fully seated in the insert. It' socket contacts are being 
inserted, use end of the insertion tool marked "SOC". This end is a probe that is placed in the 
flared end of the socket contact. Push straight into contact cavity until a positive stop has been 
reached. Continue in a like manner to install the remainder of the contacts. It is recommended 
insertion be started at the center contacts, working outward. When completed, a visual check 
shall be made at the mating end of the connector to verify that all contacts are properly inserted 
to an equal distance. 

CONTACT INSTALLATION - RECTANGULAR CONNECTORS 

Cantact installation in the rectangular connector is similar to the circular except that there are two 
clocking pins to be installed in the connector half containing pins and two clocking holes that must be 
left vacant in the socket connector half. Hermetic rectangular connectors will be clocked at the factory 
and no further clocking can be added. The applicable Automated Wire List or wiring diagram will 
specifiy where pins shall be placed and where holes shall remain. All unused cavities (those not con- 
taining wired contacts, clocking pins and not used as clocking holes) shall be filled with unwired con- 
tacts (pins or sockets). 

NOTE: Unless otherwise specified, every unused insert grommet hole and insert hole in 
a connector shall be filled with a sealing plug and contacts. a: Environmentally 
sealed rectangular receptacles shall have the metal shell retaining screw secured with 

Epoxy per MAOI08-002 during connector fabrication. 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 

* EPOXY REF. 

FIGURE 15 

SOLDERING AND CRIMPING INFORMATION REF.TOOLING SECTION IV  
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STANDARD CLO C KING POSITIONS REF: moses-0095 MA0303_0093 

ME4I 4-0306 TYPE 

. Deutsoh rectangular connectors 

TABLE VI 

SHELL SIZE POS I P05 2 P05 3 P05 4 P05 xuogMI5 

2 'F2-CI E2-BI DZ-AI NONE NONE 

. 3 KZ-GI J2—FI H2-E1 NONE NONE 

4 H3-GI K3-EI J2-F2 K1-E3 HI-G3- 

6 H3-GI K3-EI J2—F2 KI-E3 HI-GS 

7 L4-K2 N4-H2 M3—J3 N2-H4 L2— K4 

. ‘DEUTSCH Clocking Pin p/N 2302417300 NOTE: Some installations may use no clocking. 

TORQUE VALUE SUBMINI-ATURE JACKSCREWS '20 IN. LBS 

SHELL SIZE 4, 6 8. 7 

FIGURE 15 P'OS- 5 

WIRE GUIDE INFORMATION 

INSTALL TUBING M30150—025 CLASS 2 SIZE 16 (4 PLACES) OF SUFFICIENT LENGTH TO COVER ALI. 
METAL TABS THAT CAN CONTACT WIRE HARNESS 

. WIRE GUIDE REF. A ‘n ‘ no. 
\ 

FIGURE I6  

. INS-TALL M535338-I35 LOCK-WASH ER (-2 REQ'D) UNDER; SCREW HEADS. 

Extreme care must be employed in the handling and assembling of these subminioture series connectors 
to avoid damage to seals and/or contacts. 

18 JUL I967 
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BEECH AIRCRAFT CORP REF: PROC SPEC MC9OI-0005 

CONNECTOR 

ME“‘4---014'5-00('NIr -0002;. 4020 CRYO-GENIC HYDROGEN SUBSTORAGE SYSTEM 

CONTACT CONFIGURATION FIGURE 17 SOLDIER CUPS 

FACE VIEW ENGAGING SIDE 

SOLDERING INFORMATION REFERENCE TOOLING SECTION Iv- 

TABLE VII 

ME4I4-0I45-0001 _ __ 
ME414-0145-0020 MM” 0‘45 0002 

PIN NUMBER CUP SIZE P'N NUMBER CUP 5'25 

A 22 
3 33 B 22 
c 20 c 22 
D -o D 22 

E 1.6 E I4 
F ‘6 F I4 
G 16. G 14 
H' 16 H I4 
J 20 J .22 
K 20 K 22 
L 20 .‘- 22 
M 20 M ‘4 
N 20 N 30 
P 20 P 30 

. R 20' R 30 

T 20 T 3° 
U 20 U 3° 
V 20 v 22 

CONNECTOR MUST BE KEPT CLEAN AND FREE OF GREASE AND OIL AND ALL FOREIGN MATTER 
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I BEECH AIRCRAFT CORP REF: MC9OI-0005 

SOLDERING INFORMATION REFERENCE TOOLING SECTION IV  

ME4I4-OI46-OOXX CRYOGENIC OXYGEN STORAGE SUBSYSTEM CONNECTOR 

-0002 

-0001, -0002, 0020 

. CONF'GURAT'ON FACE VIEW ENGAGING SIDE 
NO JUMPERS *-0002 ONLY 

IIIIIIII i t :  .88 BM 

0 

FIGURE 2I 
_0030 ONLY FIGURE 22 JUMPER TYPE FOR PINS E&F, G&H 

#304 ST. ST. PER SPEC FED QQ-S-763 
TABLE VI” COND A. SOLDER CUP FOR AWG I4 

WIRE PART SUPPLIED BY VENDOR 
ME4I4-0146-0001 TABLE IX 
ME4I4—0146-0020 
ME4I4—Ol46-OO3O ME414-0146-0002 1 

PIN NUMBER CUP GAUGE PIN NUMBER CUP GAUGE 

A 20 NOTE: A 22 

B 20 JUMPERS a 22 
C 20 5038: c 22 
D 20 D 22 
E III \ E 
F 16 F J ‘4 
G 16 G 
H 16 H J ‘4 
J 20 J 22 

. K 20 K 22 
L 20 I. 22 
M 20 M I4 
N 20 N 30 
P 20 P 30 
R 20 R 30 
s 20 S 30 
T 20 T 30 

. U 20 U 30 
v 20 v 22 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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BEECH AIRCRAFT CONNECTOR PROC SPEC MC901-0685 

ME414—0581-0‘0XX PLUG HYDROGEN TANK ME414—0582-0001 PLUG OXYGEN. TANK 

KEYWAY 
2 PLACES 

SHELL 
SIZE 

KEYWAY 
2 PLACES 

FACE VIEW ENGAGING SIDE. 

Thom] ONLY FIGURE I 8  

-0_010 CONNECTOR HAS SAME CONFIGURATION CONNECTOR CONTAINS 24 ONE 
BUT NO JUMPERS PIECE 16 GA SOLDER CUPS 

EXCEPT FOR THE JUMPER PINS. 

SOCKET CONTACTS 

fl 

}_ 

_.____.3'a' DIA 
CABLE ENTRY 

IL 

4:; \SOLDER 
. cups 

FIGURE 19 

. THESE CONNECTORS MUST BE KEPT FREE OF GREASE AND OIL CONTAMINATION 

SQLDERING INFORMATION REFERENCE TOOLING SECTION IV 
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UMBILICAL AND LAUNCH ESCAPE CONNECTORS REF: MAO303-OIOO I 

. This information shall be used in the assembly of electrical umbilical connectors per NAA/S&ID 
Procurement Documents MC4I4-0067 and MC4I4-OI9I . The applicable Specification Control Drawings are. 

ME4I4-0067, ME4I4-0I50, ME4I4-0I9I, and ME4I4-OI92. 

ME4i4-0150 (ALL DASH NUMBERS) ARE SOLDER TYPE RECEPTACLES. (CANNON) 

REFER TO THE MA0303-OIOO PROCESS SPECIFICATION FOR CURRENT ASSEMBLY REQUIREMENTS, 

. SPARE WIRES, ENCAPSULATION,ETC. SOLDERING INFORMATION REFERENCE TOOLING SECTION IV 

ME4I4-Oi9i AND ME4I4—0192(ALL DASH NUMBERSIARE CRIMP TYPE CONNECTORS.(CANNON) 

ME4I4-0191 (ALL DASH NUMBERS) IS A LANYARD RELEASE TYPE CONNECTOR WITH A STRAIN RELIEF 

CLAMP AS FLRNISHED BY THE VENDOR. POLARIZING KEY MUST BE 90°:I:20° ROTATED FROM CLAMP 

EARS, LOOKING AT MATING FACE. 

S.C.D. ME4i4-0I50-OOOI , -0002 (36 CONTACTS) AND ME4i4-0150-0003, -0004 (55 CONTACTS) 

MATE WITH CONNECTORS COVERED BY S.C.D. ME4I4-0067 EXCEPT -0005 (61 CONTACTS) TO MATE 

WITH ME4'I4-OI9I ALL DASH NO.'S. 

ME4i4-0067 DASH NO'S. 
ME4i4-Oi9i DASH NO'S. 

ME4I4—0I50 DASH Nos. 55 CONTACT LAYOUT LANYARD TYPE 

CD 6) G) G) 

F (9 ® ® ® @ 

mm (D @ 

(D ® ® 
6) ® 

(9 ® ® 
© 63 

G) (9 ® 
(9 ® ® 

® 6) mm“ (9 ® @ ® @ 

(D (D 

FACE VIEW ENGAGING SIDE FIGURE 24 
SOLDER CRIMP 

FIGURE 23 

. NOTE : 

ME4I4-0I92 DASH NO.'S BULKHEAD CONNECTOR CRIMP TYPE NOT ILLUSTRATED. 

ME4I4-0150 IF POTTED MUST CON FORM TO THE APPLICABLE PROCESS SPECIFICATION OR' 

SUPERSEDING ENGINEERING INFORMATION. 

. CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATERIAL 

SOLDERING AND CRIMPING INFORMATION‘REFERENCE TOOLING SECTION IV 
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MICRODOT CONNECTORS MARC 53 SERIES 

TABLE x _ 

CATALOG P/N INTERNAL P/N 
. SPECIAL CONNECTOR 

. MD53-06E15-615—N (579) 087-0003—0579 
M'CRODOT 03740184000 CONNECTOR MDSS-DSEIS-SI P-N (579) oa7—ooI7—os79 

MDSB-OOEIS—él P-N 087-0006—0000 
FRONT LOADED CONNECTOR- M053—00E15-6IS—N 087-0018-0000 

REQUIRES NO INSERTION OR REMOVAL TOOLS. CRIMPING TOOL MH750'P27 

SMALL "O" RING ANNULAR SPRING 

"LARGE "O" RING 

NOTE:STR|P INSULATION 5/32: 1/64 FIGURE 25 SEALING PLUG 22 GA. CONTACTS 
086-0055 PIN 083-0009 

E RETAINING NUT: Slide an harness first. SKT 082-0306 

FOLLOWER ASSEMBLY : Slide on next as shown. 

REAR INSERT: Insert wires in correct cavity for enough to install contacts. After crimping pull 
wires back until contact bottoms in the Insert. #1 cavity is in center of insert. 

. n FRONT INSERT:With white master keyways aligned , place inSert front i'4 over the cantacts. Lubricate 
outside diameter of grommet with an approved Apollo lubricant and slide followup grommet #2 over sub- 
assy ’*3. Place small "0" ring in "O" ring groove of followup sub-assy #2. Do not nick "O” ring. 

PLUG BODY: Slowly rotate retaining nut over "0" ring of followup sub-assy until it rests against 
annular spring. Install large "0" ring over thread relief of the retaining nut. 

. a COMPLETED ASSEMBLY: Place insert assembly into plug assembly. Slowly rotate until keys align, 
then tighten retaining nut finger tight. 

FILL ALL UNUSED GROMMET HOLES WITH SEALING PLUGS 
CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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«MINIATURE CONNECTORS REF MAO303-0I18 

. THIS INFORMATION PERTAINS TO CONNECTOR TYPES REF. MA03038-0IIB 

CANNON DOM-50$ 50 #20 GAUGE SOCKET CONTACTS 

PIN FACE VIEW 

O ®®®®®HO®®®®®®®® 
o o o ® ® ® ® @ o ® 0 ® o @ ®  

@®0@000@®®@©0@®@ 
. FIGURE 26 

SOLDERING- INFORMATION R-ERTOOLING SECTION IV 

e
@

@
 

VIKING VP9/2CE15 9 SOCKETS SOLDER TYPE 

AVAILABLE WITH LONG OR SHORT HOOD (SHOWN) AND 2, 3, 4, 5, 7., 9., I 3  AND I9 CONTACTS 

HOOD FOLLOWER GRO‘MMET CONNECTOR 

- ® <1) 
1.2:; O I © ® ® 

® ® ® 

G'ROMMET SEAL PLUG 017—0153-000 FIGURE 27 

SOLDERING INFORMATION REF.TOOLING. SECTION IV CONTACT FACE VIEW' 

REAR VIEW 
ME4I4-0588-0001 DEUTSCH P/N 17080-75 

CONNECTOR? FOR ENGINE SYSTEM OF MAN-RATED VEHICLE. 

"423° F ELECTRICAL PLUG 

. SPECIAL USAGE 

DS'TYPE CONNECTOR CRIMP TYPE SOCKETS 

ALL 20 GA. CONTACTS 

. CRIMPING INFORMATION REF.TOO-L|N-G SECTION IV 

FIGURE 28 
CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 
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. ALL CONTACTS SHALL BE COPPER. 

SUBMINIATURE TYPE 

REF. ME4I4-0436-DASH NUMBERS 
ME4I4—O438-DASH NUMBERS 
ME4I4-0439-DASH NUMBERS 

TABLE XI 

SPECIAL TYPES THERMOCOUPLE CONNECTORS 

5CD DASH NO. TYPE OF CONTACTS 

-0001 ALL COPPER 

COPPER EXCEPT 
-0002 3,6,9,I2,15,18,21,24,27, 

30,33, 36, 39,42,45,48,51, 
54,57,60 ARE CONSTANTAN 

CRIMPING INFORMATION REFERENCE SECTION IV TOOLING 

NORMAL POSITION 

REF.PROC SPEC 

FIGURE 29 

FACE VIEW 

MC4I 4—0435 

ENGAGING SIDE 

ME4I4-0441-000X 
ME4I4-0442-000X 

TAB LE XII 

SCD DASH NO. TYPE OF CONTACTS 

-000I ALL COPPER 

A l ,  A2, FI ,  F2 CONSTANTAN 

-0002 BI,  32, C I ,  C2, D I ,  

D2, E l ,  E2, COPPER 

CRIMPING INFORMATION REFERENCE SECTION I V  TOOLING 

DEUTSCH DS SERIES 

FACE VIEW ENGAGING SIDE 

F0 E0 9 . 1  

. 2  

co 30 A 0 1  

ME4I4-0446 ALL 20 GA SOCKETS 

FACE VIEW ENGAGING SIDE 

FIGURE 30 

ME414-0447--ALL 20 GA GE SOCKETS 

"DS" SERIES CONN. REF: MA0303-0118 

SEE FIGURE 3‘I 

ME4I4—0448 7 COAX +6 I’2‘0 GA SOCKETS NOT ILLUSTRATED 

CR'IMPING INFORMATION REESECTION IV TOOLING 

CONNECTORS MUST BE KEPT CLEAN AND FREE OF ALL FOREIGN MATTER 

ME4I4—0443 AND -0444 ARE "DS" TYPE 37 CONTACT CONNECTORS 

37 CONTACT CONFIGURATION NOT ILLUSTRATED. 

REFER TO APPLICABLE SPECS 
FOR LATEST ENGINEERING 
CHANGES, IN ALL CASES 

100, 22 GAGE SOCKET CONTACTS. 

CRIMPING INFORMATION REFERENCE TOOLING SECTION IV 

FORM 999-A-7 R E V  4—37 

ME4I 4-0449-0001 , -0002 

CONNECTORS - SPECIAL 

APPLICATIONS 

W V U T S R P N M L  K J H G F E D C B A  
0 0 . 0 . 0 0 0 0 . l  0 0 0 0 . 0 0 . 0 0 ]  

0 0 . 0 0 . 0 0 0 0 ?  0 . 0 . 0 . 0 0 . 0 2  

0 . 0 0 0 . . . . 0 3  . 0 0 . . . . 0 0 0 3  

0 0 . 0 0 . 0 0 . 0 4  . 0 0 0 0 . . . . . $  

0 0 0 0 . 0 0 0 0 0 5  0 0 0 0 . 0 . . . 0 5  

FIGURE32 

FACE VIEW ENGAGING SIDE 
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TORQUE VALUES REF: MA0101-005 

. TABLE I 

TORQUE VALUES IN INCH-POUNDS FOR TIGHTENING NUTS 

On Standard Bolts, Studs & Screws On Bolts, Studs & On High Strength 

Having a Tensile Strength of Screws Having a Bolts, Studs & 

125,000 - 140,000 psi Tensile Strength of Screws Having a 
140,000-160,000 Tensile Strength of 

. psi 160,000, psi and 

Over 

Bolt, Stud or Shear-Type Nuts Tension-Type Nuts Any Nut, Except Any Nut, Except 
Screw Size (AN320, AN364, & Threaded Mach- Shear-Type Shear-Type 

or Equivalent) ine Parts (AN310, (Including NA51291 (NASi291, 

Coarse Fine AN365, or and MS21042) M521042) 

. Thread Thread Equivalent) 

8-32 7 - 9  12-15 14-17 15-18 

10—24 10—32 12-15 20-25 23-30 25-35 

1/4-20 25-30 40-50 45-59 50-68 

1/4-28 30-40 50-70 60-80 70-90 

5/16-18 48-55 80-90 85-117 90-144 

5/16-24 60-85 100- 140 120-172 140-203 

3/8-16 95-110 160- 185 173-217 185-248 

3/8— 24 95- 110 160- 190 175-271 190-351 

7/16 -14 140 - 155 235 - 255 245 - 342 255 — 428 

7/16-20 270-300 450-500 475-628 500-756 

1/2-13 240-290 400-480 440-636 480-792 

1/2 -- 20 290 - 410 480 - 690 585 - 840 690 - 990 

9/16 - 12 300 - 420 500 -»700 600 - 845 700 - 990 

9/16-18 480-600 BOO-1,000 900-1,220 LOCO-1,440 

5/8-11 420-540 700-900 BOO-1,125 900-1,350 

5/8-18 660-780 1,100-1,300 1,200-1,730 1,300-2,160 

3/4-10 700-950 1,150- 1,600 1,380-1,925 1,600-2,250 

3/4-16 1,300-1,500 2,300-2,500 2,400-3,500 2,500-4,500 

7/8-9 1,300-1,800 2,200-3,000 2,600-3,570 3,000-4,140 

. 7/8-14 1,500-1,800 2,500-3,000 2,750-4,650 3,000-6,300 

1" - 8  2,200-3,000 3,700-5,000 4,350-5,920 5,000-6,840 

1" - 14 2,200-3,300 3,700-5,500 4,600 -7,250 5,500-9,000 

1-1/8-8 3,300-4,000 5,500-6,500 6,000-8,650 6,500- 10,800 

1-1/8- 12 3,000-4,200 5,000-7,000 6,000- 10,250 7,000- 13,500 

. 1-1/4-8 4,000-5,000 6,500-8,000 7,250- 11,000 8,000—14,000 

1-1/4-12 5,400-6,600 9,000-11,000 10,000-16,750 11,000-22,500 

TORQUE VALUES - INSTALLATION TORQUE CHART 

F O R M  BBS—A—T R E V  4—67 
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2. 

TORQUE VALUES APPLICATION NOTES REF MANN-005 

TES: em 
1 To obtain values in Foot-pounds, divide inch-pound Values by twelve (12). 

When a nut is to be secured to the fastener with a cotter pin or lockwire, tighten the nut to the 
low side of the selected torque range (unless otherwise shown on the drawing) and, if necessary, 
continue tightening until the next slot aligns with the hole. Nuts shall & be loosened to 
obtain alignment. 

When it is necessary to tighten the fastener from the head side, the high side of the selected 
torque range should be approached whenever possible, but in lg case shall the maximum 
torque exceed ten percent above the high side of the selected torque range. 

For heat-treated, corrosion-resistant steel nuts, torque values shown for tension-type nuts shall 
be used and for nan-heat treated corrosion resistant steel nuts, the torque values for shear- 
type nuts shall be used. 

The use of shear—type nuts requires the use of torque values given for shear-type nuts. 
Use of a wrench goduated in inch-pounds for these Fasteners is recommended. 

The maximum acceptable tilt under the heads of bolts and protruding head screws, and the 
maximum acceptdale gap under the head of flush head fasteners shall not exceed 0.005. 

Maximum torque values are to be used only when materials and surfaces being fastened 
together have sufficient area, thickness, or strength to resist breaking, warping, or other damage. 

When torquing ultra-high tensile bolts to values greater than indicated in Table l ,  or to 

special drawing torque callouts, care must be taken to use heavy enough sockets to prevent 
socket breakage which may result in heavy damage to adiacent structure or components. 
Special heavy-walled sockets are available through the tool crib. 
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SAFETY WIRING, MULTIPLE & SINGLE COMPONENT REF: MAOIOI-OOS 

MATERIAL: 

Only inconel lockwire M520995N shall be used. 
M520995N32 lockwire (.032 inch diameter) 
M520995N20 lockwire (.020 inch diameter) 

. DOUBLE-TWIST METHOD 

The double-twist method of safety-Wiring shall be used as the common method of safety-wiring per 
examples shown in Figure I. 

All mechanical detachable components that have no other method of being locked in the mated condition 
shall be safety-wired. 

MULTIPLE FASTEN ER 

SINGLE FASTEN ER 

FIGURE 1 

When widely spaced multiple groups (4 to 6 inches apart) are being safety-wired, three units shall be the 
maximum number in a series. 

NOTE: .032 inch diameter lockwire shall be the minimum diameter used, except on parts having 
a hole diameter of less than .045 inch when it is permissible to use .020 inch diameter 
Iockwire. 

Safety wire shall be new upon each application. 

Precautions should be taken so as wsfMM to damage any component that is to be safety-wired. The correct 

tool shall be used as specified in Section IV.  

Lack-wiring shall n_ot be used to secure items spaced more than 6 inches apart, unless tie points are 
. provided on adiacent parts to shorten the span of the lockwire to less than 6 inches. 

Parts shall be safety-wired in such a Manner that the safety-wire shall be put in tension when the part 
tends to loosen. 

SINGLE-WIRE METHOD 

The single-wire method of safety-wiring is permissible in a closely spaced, closed geometrical pattern 
(triangle, square, rectangle, circle, etc.), on parts in electrical systems, and in places that would make 
the single-wire method more advisable as shown in Figure 2. 
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I SAFETYWIRING, SINGLE WIRE PATTERN, PIGTAIL REF: MAOIOI-OOS 

FIGURE 2 .  SMALL SCREWS IN CLOSELY SPACED PATTERN 

NOTE: When the single-wire method of safetying is employed, the largest size diameter lackwire 
. which the hole will accamodate shall be used. The number of units that can be 

safety-wired by a 24 inch length of wire shall be the maximum number in a series. 

FINISHING THE SAFETY-WIRING END 

A pigtail of 1/4 to 1/2 inch (3 to 6 twists) 
shall be made at the end of the wiring. 

This pigtcil shall be bent back or under :- 

to prevent it from becoming a snag 

as shOWn in Figure 3.  

FIGURE 3 

SAFETY-WIRING ELECTRICAL CONNECTORS 

Unless otherwise specified on the applicable engineering document, all connector: that are provided 
with safety wire holes shall be safety wired. This requirement does not apply to bayonet lock or ball- 
detent lock. connectors. 

TYPICAL SA FETY—WIRING INSTALLATION 

O xuogMI | / 

V\.. 

FIGURE 4 
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SAFETY WIRING, CONNECTORS REFzMAOIOI-OOS 

RECTAN GULAR CONNECTORS- 

Jeck screws on rectangular connectOrs shall be safety-wired fo the cennectOr flange as shown in 
Figure 5 .  

we! 
fill 

FIGURE 5 

CONNECTORS WITH WIRE GUIDES 

Connectors that are provided with safety-wire holes shall be safety-wired per Figure 6. Connectors 
without wire guides (Class E) shall .3391 be safety—wired. 

FIGURE 6 

NOTE: :I'f'scr-ew's in wire guides do not have drilled heads they shall be removed and replaced 
. with NAS'I IOICO4H5 screws which have drilled heads to Facilitate safety-wiring. 

Existing lockwdshers on Wire guides shall be retained and used with replacement screws. 
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SAFETY WIRING, PRECUATIONS REF: MAOIOI-OOS 

. SAFETY-WIRING AN UNMATED ELECTRICAL CONNECTOR 

CARE shall be taker-I when performing the safety-wiring of a harness connector that is NOT mated or 
secured. 

—“ 

The connector shall be held as shoWn in Figure 7, to eliminate all possibility of any undue "FORCE” 

or "STRAIN " from being transferred to the harness wires, wire terminations or contacts-within the 

connector. 

FIGURE 7 

REMOVING SAFETY WIRE 

C___ARE shall be exercised to ovoid damage to any component when it is necessary to remove a safety- wire 

installation. The proper manner of removal Is to first cut, or cut off the pigtoil end as ShOWn In Figure 8 
allowing the wire to become slack and thereby. making it easy to r_.emove 

NOTE: The portic'm of the safety wire that 
has been twisted shall NOT be 
pulled through the safety wire 
holes. 

FIGURE 8 
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STOWAGE OF WIRING AND CONNECTORS REF: MA0303-0062 

. STOWA GE 

Stowage applies to termination and securing of unused (spares) wires, cables, and” protection of 
unmated electrical connectors. 

Spares are wires, cables, or connectors which are installed but not used in electrical circuits. 

MATERIAL 

Spare wire caps and tools shall be used as specified in Section IV. 

Insulation Sleeving and connector protective covers shall be used as specified in Section VII . 

Wires and connectors that are to be stowed shall be handled in accordance with the following 
informatiOn. 

WIRES or: CABLES 

Wires or cables to be stOWed shall be spot-tied to a supperted‘wire or cable bundle or clamped to a 
structural member to prevent movement of the wires or cables . 

StOWed wires and cables shall not have. the insulation stripped back unless otherwise Specified. 

Wires or cables shall be stowed in such a manner that the wire identification may be easily read . 

Insulated or protected ends of wire or cables shall not be terminated under clamps. 

In cases where wire or cable is doubled back on itself, the bend radius shall not affect the-electri- 

cal characteristics of the wire or cable and shall be provided with adequate support. 

Allowances shall be made for wires or cables, which are to be stowed, to provide adequate length 
for proper termination in the event the wires or cables are subsequently used . 

METHODS OF TERMINATING ENDS OF ELECTRICAL WIRES AND CABLES FOR STOWAGE. 

SINGLE NON-SHIELDED WIRE 

Single non—shielded wire shall be terminated with a spare wire .cap. 

NON-SHIELDED MULTl-CONDUCTOR TWISTED CA_B_I£ 

Each conductor in the cable to be stowed shall be terminated in” the same manner as single conductol' 
non-shielded wire. 

SINGLE CONDUCTOR SHIELDED CABLE 

Single conductor shielded cable shall be terminated with a spare wire cap and insulation sleeve 
(heat shrinkable) as shown in Figure I .  

The outer insulation iacket shall be stripped with thermal strippers. 

Shield braid may be flush or extend a maximum of 1/16 inch beyond .oute‘r insulation i’acket. 
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STOWAGE OF WIRING AND CONNECTORS REF: MA0303-0062 

MULTI-CON DUCTOR SHIELDED CABLE 

. Multi—conductor shielded cable shall be terminated in the same manner as single conductor 
shielded cable. 

INSTALLATION OF TEFLON SPA-RE WIRE CAP FOR SINGLE CONDUCTOR SHIELDED CABLE 

|<—.5o : ,12——| SPA-RE WIRE CAP 

. | <— .50 ' HEAT SHRINKABLE SLEE-VING 
SHIELDED CABLE '0 APPROXIMATELY-CENTERED 

FIGURE I 

. METHODS or STOWING ELECTRICAL WIRES AND CABLES 

When more than one wire or cable is to be stowed, the wire lengths shall be staggered in a manner 
which will provide a minimum cable diameter buildup. 

Wires or cables to be stowed by tying to existing bundle, shall be secured on the outer circumference 
of the wire or cable bundle, i f  possible. Spot ties shall be located around the complete bundle at 
intervals which provide support within 1/2 inch of spare wire caps. Additional spot ties shall be used 
to prevent movement of the stowed wires or cables as per Figure 2. 

SPOT-TI ES WIRE BUNDLE 

WIRE CA PS 
FIGURE 2 

STOWAGE OF ELECTRICAL CONNECTORS 

Electrical connectors shall be adequately protected at all times to. prevent damage to the connector 
pins, sockets, body or shell and to prevent foreign material, soch as dust, solder, glass braid, wire 
and shield braid clippings, etc. , from entering the connector . Refer to SECTION VII for protective 

devices . 

TEMPORARY STOWAGE OF CONNECTORS 

Unmated electrical connectors shall be protected with temporary- protective covers (plastic dust caps) 
installed over the contact area and enclosed in plastic bags prior to and after assemn of the. connectors. 

PERMANENT STOWAGE OF CONNECTORS 

Unmated electrical connectors to be stowed during operation shall be protected by the use of 
permanent type protective cover (metal cap) installed over the contact area in o-cCordance with the 
applicable engineering drawing. 

Whenever possible, stowed connectors shall be visible for identification and inspection. 
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CONFORMAL COATING REQUIREMENTS REF: MA0606-035 

. SCOPE 

This section establishes the materials and processes to'be used for conformal coating wire tenninatia'ns, 
component terminals, and other conductive surfaces of electrICal and electronic equipment (except 
printed circuit boards) with a roam temperature vulcanizing silicone rubber to provide protection 
against high humidity. 

. PRELIMINARY INSPECTION 

Due to the complete sealing off of all exposed wire terminations by the conformal coating, the 
component and assembled wiring shall have passed an inspection for workmanship and conformance- 
to the applicable assembly drawing, including specifically 35L]; required checks for electrical con- 
tinuit'y. 

. PRIMER 

A primer shall be: Used on all surfaces prior to applying the silicone conformal coating. 

CLEANLINESS 

All necessary precautions shall be taken topr-event contamination of cleaned surfaces to which- 
primer or coating is to be applied. Clean low-lint fabric gloves shall be worn during handling of 
cleaned or primed components. 

'FLUOROCARBON WIRE TERMINATIONS 

All teflon‘ TFE and FEP wire terminations, (10 am; and larger) shall have been etched per MAO-l 10-029 
prior to application of primer. Etching of wires shall NOT be performed an or in the vehicle. 

TERMINAL BOARDS 

The bottom-stud cavities of NASI066 terminal board assemblies shall be cleaned and then patted with 
MBOl3fl-Ol9 type III compound BEFORE assembly as shown in Figure l .  

DIODES 

All exposed visible surfaces of diodes, including mounting washers, shall be" cleaned, primed, and- 
coated. I 

SURFACE PREPARATION (Cleaning) 

The equipment or parts (component terminations or wiring ”terminations together with approximately- 
six inches of emergent wiring) shall be cleaned to remove all grease, oil, wax, or other surface soils 
which reduce adhesion, as follows: 

. The surfaces shall be cleaned with a mixture containing 50:2 volume percent of TT~N~95 naphtha, 
the remainder being TT-l-735 isopropyl alcohol .. The mixture 'may' be applied by brush, dip, or 
squeeze bottle . 

The surfaces shall be spray-rinsed with MBO'210-005 cleaning agent, then dried by-evoporation. 

. NOTE: 

When a wire harness cannot be brought into the spray booth, or where rinsing is required in the 

spacecraft, rinsing with a squeeze bottle is permitted. 
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CONFORMAL COATING REQUIREMENTS REF: MA0606-035 

. The cleaning procedure shall be repeated i f a  clean, white, lint-free cloth shows evidence. of oil, 

grease, or other contaminating material when wiped over the cleaned surface (or portion at  the 

cleaned surface). 

The surfaces shall be dried at a temperature of I30 1'- IOF FOR 601". I0 minutes at by a stream of dry 
nitrogen. There shall be no residual sol-vent visually evident. 

PRIMER APPLICATION: 

. M30125—038- primer shall be applied to the cleaned surfaces by- brushing or spraying. Individual 
wires shall be primed so that each wire, when coated, will meet the coverage requirements. The 
surface, after priming, shall be uniformly colored a bright, translucent pink. A-dark, red-pink 
color indicates too much primer, on almost colorless pink, too little 

Primer shall be allowed to cure at least 30 minutes but not longer than 2.4 hours at ambient temperature 
. before applying coating .- 

Chemicals and cleaning solvents. are highly flammable and toxic, and are to. beha'ndI-ed in accordance- 
with process specificatidn MAUI 1-7-00] . 

APPLICATION OF COATING: 

The silicone rubber shall be applied to the primed surfaces to a minimum thickness of 1/64 inch, 
except that the coating may taper off at edges army from terminations. Each individual wire shall 
be coated For a length of at least 1/2 inch, as indicated on Figures 2 and 3.  Where two or morewires 
are terminated at the same point, the wires shall be separated and the coating material applied 
around each individual Wire. All conductive surfaces shall be sealed off completely by the coating. 
Excessive thickneSs buildup shall be avoided, and the coating shall [gt be applied to any unprimed 
area. More than one coat may be applied, i f  necessary, with a minimum drying time of one hour 
between coats. 

On NASI066 terminal boards only, the studs and wire terminations shall be coated to a thickness 
at I/Ié inch minimum For abrasion resistance as indicated an Figure 2. 

As an alternate method, potting per MA'0l06-036 is permissible in 'cases where term'inalsare so 
close together that canvantianal conformal coating is impractical. 

CURING: 

The coating shall be cured for 72 hours minimum at ambient temperature or for 3 to 4 hours at 
ambient temperature, then far 20 hours at i30ilOF . 

Components shall at be moved until a tack-free surface has been attained (24 hours at ambient 
. temperature or 8 hours at 1301:1013). The coating shall 991 be stressed until full cure has been 

accomplished . 

MARKINGS: 

Nameplates and 'markings'shall be left uncovered, where paSsible. I f  identification markings have- 
been covered, the markings shall be replaced over the. coating, or other methods of identification 

. shall be used when Specified per engineering document. 

Figures 2 and 3 illustrate the conformal coating of typical component terminals, including the 
l/2-inch minimum coverage on wires; however, these are not the only Configurations which may 
be required. 
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CON FORMAL COATING REF: MA0606-035 

. REWORK PROCEDURES: 

Tacky or soft coating, loose coating, or coating which must be removed to replace wire terminations, 

shall be carefully peeled away. EXTREME CARE shall be used in order to prevent damage to wire, 
terminals, or adjacent electronic components. The cleaning and coating procedures shall be 

repeated. 

. Voids or occasional bubbles over 1/8 inch in diameter, or any void which exposes a conductive 

surface, shall be reworked by filling the void with coating. Primer shall [E be applied on 

cured silicone rubber surfaces. 

The cure cycle for rework shall be 4 hours i 10 minutes at ambient temperature, followed by 2 
hours i 10 minutes at 130 1 10°F; an alternate cure cycle of 10 hours minimum at ambient temper- 
ature is permissible. This cure cycle shall be applicable to Only those reworks covering less than 

. 5 percent of the total coated surface. 

BOTTOM STUD CAVITY 

.020 MINIMUM 
(expansion space) 

FIGURE 1. TERMINAL BOARD STUD SEALING 

1/2 INCH MINIMUM 
1/16 INCH MINIMUM 
COATING ON WIRES 
& STUDS 

FIGURE 2. MINIMUM COATING FOR NA51066 TERMINAL STRIP 
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CONFORMAL COATING REF: MA0606-035 

1/2 INCH z I " ' I g o /  
. 

. 

" ' fl' \(MINIMUMH ~. 

DIODES 

. . ' PAN-EL LIGHT 

CIRCUIT BREAKER 

FIGURE 3. MINIMUM COATING REQUIREMENTS 
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I HANDLING AND WORKMANSHIP REF MA0305-0122 

HANDLING: 
Handling shall be held to a minimum” at all times. Extra care shall be exercised to prevent 
exposure of cables or connectors to dirt, foreign matter er moisture. 

WORKMANSHIP: 
Workmanship shall be in accordance with high quality space vehicle wiring and equipment install- 
ation practice of sufficient quality to insure safety, proper operation, and service life. 

WORKMANSHIP PRACTICES: 
The following .are a few specific examples of workmanship which must be rigidly adhered to in 
order to insure a high quality end item. 

(a) Compressed air shall not be used For removing scraps, chips, loose hardware, dust, or 
other foreign materials from assembly or installation area or from vehicles. 

(b) Components shall always be handled and protected in such a manner that undue stress 
is not imposed on coaxial cables or connectors. 

(c) Extreme care shall be used in unrolling the cable or cable assembly to avoid bends of 
less than ten times the diameter of the cable at any point. The cable shall not be pulled 
or stretched at any time. - 

(d) Contacts, connectors and cable canductors shall not be altered, Such as increasing 
or decreasing hole size or diameters Or by removing material ham any connector com- 

ponents unless otherwise specified in the applicable process specification. 

CLEANING: 
During handling of the connectors and cables, the inserts, insulators, pins, inside surfaCe of the 
shell, etc., shall be kept Free of all oil, dirt, grease or any other foreign material. If these 
substances are present, they shall be removed by wiping with a clean lintless cloth soaked in 
cleaning Fluid followed by wiping with a clean dry lintless cloth. Cleaning fluid shall be per 
specification MIL-A—609i , (Alcohol ethyl - specially denatured). 

__ . Cleaning solvents are highly flammable and 
toxic, and are to be handled in accordance 
with process specification MAO] 17-001 . 

QUALITY ASSURANCE: 
All cable assemblies shall be inspected as follows: 

. (a) Before and during each fabrication sequence. 

(b) After fabrication and/or installation to verify correct assem'bl y sequence'an'd dimen- 
sions and to insure that there are no flaws in the outer iacket or connector and 
companents. 

NOTE: Defective cable, connectors and components 

shall be reins-ted. 

. 
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I CABLE CONSTRUCTION 8- CONNECTOR BREAKDOWN (TYPICAL) REF MA0305-0016 

RG-lI5A/U COAXIAL CABLE - TYPICAL CONSTRUCTION PER MlL-C-I7/92 

(FOR OTHER CABLE CONSTRUCTION SEE SECTION V.) 

OUTER ‘ DIELECTRIC 
JACKET " SHIELD (WRAPPED TEFLON) 

CENTER CONDUCTOR 

. .4I5 1 % ¢  _ _ 1: ......... S: "— /— (STRANDED) 

DIA. \ /  ' a.  33 : * 

J_ N 
INNER BRAID 

OUTER 

OUTER BRAID > —  CONDUCTOR . JACKET 
(FIBRE GLASS) 

MOISTURE SEAL 
(WRAPPED TEFLON) 

FIGURE I 

ME4I4—0250-0207 PLUG TYPE "TNC" FOR USE WITH RG-IIS'A/U 

_ CLAMP NUT 
LARGE WASHER 

V-GROOVE GASKET 
BRAID CLAMP 
fl j / A  REAR INSULATOR 

__ _ - -  - _ _.. _ [_'fl_I:—=I _ l 

\— CONTACT I _ ' _ BUSHING 

Q I— _ _ [:1--— T 

FRONT INSULATOR 
CONNECTOR BODY 

FIGURE 2 
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CABLE PREPARATION (TYPICAL) REF MA0305-0016 

. Slip a length of identification sleeving (M80150-007, type, class and color per applicable draWIng), clamp 

nut washer and v-groove gasket (Ir-groove toward cable end) over the cable. Refer to Figure 3.  

At a distance of 0.53ii0.010 inch from the end of the cable, place 0 legible mark around the cable with pen, 
pencil or other suitable marking method. (Figure 3 . )  

Apply a coating of EC866 as specified in MA0305-00'I-3 to the area'shown in Figure 3-. Allow the EC866 
. to dry. before starting trimming operations. 

NOTE - DIMENSIONS SHALL BE CLOSELY ADHERE!) TO 

M 
EC866 is highly flammable and toxic. During handling, 

V-GROOVE GASKET 

I adequate ventilation is required. 

LARGE WASHER 

CLAMP NUT \ “I“ 1/2 
p. . 

— \  —.l «— APPLY EC86'6 TO 
- IDENTIFICATION SLEEVING THIS AREA 'F 

SPECIFIED BY 
APPLICABLE 
DOCUMENT. 

F l-G U-RE 33' 

Note. - EC866 is used to prevent fraying o'f'oable outer iacke't 

Trim the cable 'iacke’t evenly to the 0.53] inch mark, exercising care not to nick or cut the braided shield 
wires. Refer to Figure 4.  

a !  .531": 0.01.9 

FIGURE 4 
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SHIELD BRAID 8- CONTACT FABRICATION (TYPICAL) REF MA0305—0016 

. Slide the braid clamp over the shield braid. carefully seating the internal shoulder of the braid clamp against 
the trimmed edge of the cable locket. Check to insure that the shield braid has not been pushed back. 
(Figure 5 . )  

Quality Assurance approval as specified in MA0305~00]3. 

Unbroid and comb out shield wires smoothly," then bend shield wires back ove‘rbraid clamp, keeping overlap 
or crossing of individual wires to a minimum. Trim the shield wires so that no wire extends over the rear _ 

. shoulder of the braid clamp. Place small bushing over cable dielectric, firmly against thewire braid. (See 
Figure 5 . )  

Trim the cable dielectric true and square from the bushing fine to 0.052 ($0.003) inch, carefully. Avoid 

nicking or cutting center conductor. End of dielectric shall be flat and square. Trim the center conductor to 

0.364 ($0.010) inch. 

. Quality- Assuronce approval as specified in MA0305-0013. 

BUSHING 0.052 f 0.003 

BRAID CLAMP 

.| I... 0.364“: 0.010 

TRIM WIRE BRAID 4—1/32 -l)/64 
FIGURE 5 

Place rear insulator (smaller dielectric Washer), larger counterbore. tOWard clamp nut, over cable. Insulator 
must be flush against bushing (Figure 6 . )  

Install the contact over the center conductor until i t  butts evenly against the rear insulator. Center conductor 
must be visible through inspection hole in contact. 

Quality Assurance approval as specified in MA0305-0013. 

Secure contact to. center conductor by Crimping, using Cannon Crimp Too-I No. CCT-iC-4 inacmrdanc'e with 
MSC-ASl’O-C3C . 

. 
BUSHING REAR INSULATQR 

CONTACT 

. FIGURE 6 

Quality Assurance approval as specified in MA0305-0013. 

18 JUL 1967 
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I CONNECTOR ASSEMBLY PREPARATION (TYPICAL) REF MA0305'0016 

Place front insulator, (large dielectric washer), over contact pin. (Figure 7.) 

BRAID CLAMP 

V-GROOVE GASKET . 
CONTACT 

0 I 

FRONT INSULATOR CONNECTOR BODY 

FIGURE 7 

Slide the v-groove gasket into the knife edge of the braid clamp, insuring that knife edge of braid clamp will 

seat correctly into v-groove of gasket. Insert cable and connector parts into the connector body. Rotate body ' 

slightly to insure that all components seat correctly. Thread clamp nut into body by hand carefully to avoid 
cross-threading . (Figure 7. )  

Tighten clamp nut to 25i5 inch pounds using a torque wrench on the clamp nut while holding the connector 
body with a strap wrench. This operation will cut the v-groove gasket. Do not remove. 

Quality Assurance approval as specified in MAO305-OOI3 

Perform electrical integrity check as specified in MA0305-0013. 

. Quality Assurance approval as specified in MA0305-00I3. 

NOTE: The following steps shall be completed on this cable/connector 

combination prior to any other operations. Quality Assurance 

approval as specified in MAO305-OOI3, is required after each step. 

18 JUL 1967 
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CONNECTOR ASSEMBLY (TYPICAL) REF MA0305-0016 

Exercising carelr remove the clamp nut carefully to ensure that all other components remain in' position. Do 

not move Cable with respect to connector. Do not change position of cable in connector body. 

Apply adhesive MBOlZO-OOB, prepared 'as Specified in MA0305-00'l3, to the connector as shown in Figure 8'. 
Insure that area shown is completely covered, but do not over fill . 

. Replace the clamp nut carefully, ”to insure that cable has not moved with respect to the connector. 

LARGE WASHER 

'V- GROOVE GASKET 

ADHESIVE 

CLAMP NUT 

FIGURE 3'8 

Torque the clamp nut 90i5 inch pounds, using a to-rquewrench on the clamp nut whileholding the connector 
body with a strap Wrench. This will force some adhesive up around the. cable to- form a bead 
approximately 1/16 inch in size at the clamp nut. Do not remove the bead. 

Safety wire clamp nut to connector body per- MAOIOI-O'OS using M520995N20 wire. 

Quality Assurance approval" as specified in MA0305-0'013. 

Cure the adhesive at 140 Filo F for 1 hour i5 minutes. 

Quality Assurance approval as specified in MA0305—0013. 

. Perform electrical integrity check as specified in MA0305-0013-. 

Quality Assurance approval as specified in MA0305-0013. 

Position identification sleeving as specifi ed in lVlAOBOS-CJOHJr or applicable drawing, and locate permanently 
by heat shrinking in accordance with specification RA0105-003. 

. Quality Assurance approval as specified in MA0305-00'l3. 

Preparation for delivery and the quality assurance provisions-of .all coaxial .cabil'euassernblies shall be in 
accordance with MA0305—0013. 
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IDENTIFICATION SLEEVE & CABLE BEND RADIUS (TYPICAL) REF MA0305-0122 

All coaxial cable assemblies shall be identified by the use of imprinted, heat shrinkable sleeving, 
unless otherwise specified. 

The marking on each identification sleeVe shall include: 

A .  The applicable drawing number. 
B. The connector identification code per applicable drawing. 
C .  The serial number. _ 

. D .  The mating connector number in parenthesis. (See Figure” I _). 

DRAWING NUMBE CONNECTOR IDENTIFICATION. 
- —.>’ 1/2.:1/4 --— /cooe NUMBER 

0 - xuogMI , V36—7i'000'0-XX I C28W l 02P7 

S/N xxw (C28E24Z) 

SERIAL NUMBER MATING CONNECTOR 
_ IDENTIFICATION CODE NUMBER. 

FIGURE 1' 

The identification s'leeving shall be '4 d: 1/8 inch long and shall be IGCat'ed as ShoWn .on the 
applicable drawing . 

(TYPICAL) COAX CABLE ASSEMBLY (REF) 

DIAMETER OF COAX 

23 wIEIiII-fil T 

Bend radius to be ten: 
times the. diameter of  
the coax cable . 

FIGURE 2 

18 JUL 1967 
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"SAFETY WIRING (TYPICAL) REF MAOIOI-OOS 

. Safety wire shall be twisted 

clocwise, as shown . Wire Safety wire has exceeded the Excessive twists have resulted 
twists should conform to the maximum twist requirement. in broken wire (arrow) as shown. 
table shown . Wire twist count Excessive twists may cause a This is caused by the extreme 
is based upon a full 180° aver- wire break. stress of over-twisting wires. 
lap of both wire strands - Unacceptable. Unacceptable. 
Acceptable . 

; _ ' 0 0 .  
”a t"_'"l‘§. . -  n 

-“. . 0. 

FIGURE 1 

NOTE: A pigtail of 1/4 to 1/2 inch (.3 to 6 twists) shall be made at the end of-the wiring. 
This pigtail shall be bent back or under to prevent it from becoming-a snag. 

Safety wire shall be new upon ea ch appl icati-en . 

TABLE! A 
W 

FIG. WIRE DIA. TWISTS B 
W o A c 

Far clarity, 0.020 inch 01032 
diameter wire is shown 

B 

C 
in use, on this standard. D 

E 

F 

Table indicates acceptable F 
ranges for safety w-ire twists. 
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REWORK RE F MA0303-0095 

. NOTE - Any and all damaged parts will be reiected, including v-groove gasket. Rewark to coaxial cabling 
before or after installation shall be only in accordance with authorized and engineering documents. 

APPLICABLE DOCUMENTS: 

. l .  Rework F.A.|.R. ticket for unit to be reworked. 

2. Authorized engineering drawings, E.O.  's or specifications for unit to be reworked. 

MATERIAL AND EQUIPMENT: 

1 .  The material and equipment will be as stated in the authorized documents. 

. NOTE - Prior to any rework the materials are to be verified as correct, such 
as, cable type, length, identification and connector types. 

2. Tools used for removal/installation shall be approved for clean room use. All contaminants 

such as oils/ grease shall be removed and only approved lubricants and materials used. 

COAX CONNECTOR UNMATING: 

Before unmating a coaxial cable connection, remove enough fastenings, (clamps or other fasten- 

ers), to obtain sufficient slack to prevent strain on the cable to connector iunction. 

RADIUS BEND OF COAXIAL CABLE: 

The radius bend of coaxial cable shall be a minimum of ten times the diameter of the cable, 

unless otherwise, specified on approved engineering document. 

CABLE ROUTING: 

Coax cables shall be grouped, bundled and routed in accordance with applicable engineering 

documents. 

MATING AND CLAMPING: 

Coax connectors shall be hand mated, until mating halves bottom at both ends to their termina- 

tian , prevention of cable twisting should be excercised, then clamping as required per‘engineer- 
ing document may be fully performed; clamps may be used in a loose position as a temporary holding 
device during the routing of coax cable. 

. SILICONE GREASE: 

Silicone grease shall be used on connectors 'as required an applicable document. 

SPOT TIES: 

Spot ties shall n_ot be made directly to coaxial cables. Spot ties on coax cables shall be permitted 
only by approved engineering drawings or documents. 

18 JUL 1967 

. COAXIAL CABLE - 
DOCUMENTS '- MATERIALS - HANDLING 

FORM DUD-A-l' R E V  d-G? 



REWORK REF_MA0303—0095 

IDENTIFICATION AND MARKING OF ASSEMBLIES: 

All Coaxial cable assemblies shall be identified by the use of imprinted, heat shrinkable sleeving, unless 
otherwise specified. ' 

0 Identification sleeving shall be per specification, (color as specified on drawing). 
. o The sleeving shall be imprinted with an approved wire marking machine as specified. 

0 The marking on each identification sleeving shall include: 

A. The applicable drawing number 
B. The connector identification code per applicable drawing. 
C. The serial number (shown on cable assembly drawing). 
D.  The mating connector number in parenthesis. 

. INSTALLATION OF IDENTIFICATION SLEEVING: 

The identification sleeving shall be installed with the, "Connector Identification Code Number", next- 
to the connector, or as specified on drawing. 

TORQUE VALUES: 

Torque values vary with each type of connector. if a torque is required it will be on the specific 
engineering document. 

NOTE - Torque is not required on some types of connectors. 

”SAFETY WIRING: (NOTE - Upon each application new wire will be used.) 

All coax connectors that have no other method of being locked in the mated condition shall be 
safety wired in a manner as to hold the component in a locked position in accordance with 
specification MAOIOI-OOS. 

NOTE - Some connectors will have been safety wired an bench procedure, do 
not disturb this wire. 

HAND'SAFETY WIRING: 

When safety wiring by hand, twist wire, under slight tension, in a clockwise lay, six to eight 
turns per inch for .032 dia. wire and ten to fourteen turns for .020 did. Wire. Pliers shall be used 
for final twist to apply tension and to secure ends of wire. (Ref Page 6.6) 

. TEST AND CHECK: 

The applicable drawing for a cable will supply the" test and check. specification, this will be done 
with all ends disconnected. 

QUALITY ASSURANCE: 

. All operations-will be. performed. unde‘r'strict surVe-illa'nce of 'Q.A. 
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I INSULATION SLEEVING REF: MA0303-0064 I 

. TABLE I 

Design Stan do rd No . of Wire Insulation Diameter *Insulu'tion Sleeving 

Number Cond . Size Min . Max _ Size mart. (:31) 

MP572-0159-XXXX I 26 . 068 . 080 17 .035 

. MP572-0160-XXXX 1 24 . 073 . 035 16 . 093 

MP572-0161-XXXX 1 22 .080 .092 15 .110 

MP572-0162-XXXX 1 20 .088 .100 15 .110 

MP572-0163-XXXX 1 13 .100 .114 14 . I 20 

. MP572-0164-XXXX 1 16 .107 .121 13 .140 

MP572-0174-0026 2 26 . 097 . 1 13 14 . 120 

MP572-0174-0024 2 24 .1  12 .123 13 .140 

MP572-0174-0022 2 22 .126 .142 12 .150 

MP572-0174-0020 2 20 .142 .153 11 .170 

MP572-0174-0018 2 13 .170 .190 9 .205 

MP572-0174-0016 2 16 .184 .204 1/3 inch .215 

MP572-0175-0026 3 26 .1 10 . 127 13 .140 

MP572-0175-0024 3 24 .121 .133 12 .150 

MP572-0175-0022 3 22 .136 .153 11 .170 

MP572-0175-0020 3 20 .153 .170 10 .191 

MP572-0175-0018 3 18 .179 . 200 9 . 205 

MP572-0175-0016 3 16 .194 .215 8 .240 

MP572-0176-0026 4 26 .113 .136 13 .140 

M P572-0176-0024 4 24 . 130 .147 12 .150 

MP572-0176-0022 4 22 . 147 . 164 11 .170 

. MP572-0176-0020 4 20 .166 .183 10 .191 

MP572-0176-0018 4 13 .194 . 217 8 .240 

MP572-0176-0016 4 16 . 211 . 234 8 . 240 

MP572-0177-0026 5 26 . 127 . 146 12 . 150 

. MP572-0177-0024 xuogMI 5 24 .140 .159 11 .170 

*MBOISO-OZS, Class I (TFE), heat shrinkable sleeving 

PROTECTIVE MATERIAL 18 JUL I967 
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INSULATION SLEEVING REF: MA0303~0064 

. TABLE 11 

Design Standard No. o f  Wire Insulafion Diameter *Insula’rion SIeeving 

Number Cond . Size Min wsfM. Max ' Size III/III)". (5:2) 

MP572—OI 77-0022 xuogMI 5 22 .159 .173 10 .191 

. MP572-Ol77-0020 5 20 .131 .199 9 .205 

MP572—0177-0018 5 13 .213 .233 7 .270 

M9572-0177-0016 5 16 .232 .257 7 .270 

MP572—0] 73- 0026 6 26 136 . 156 11 170 

. MP572-0178-0024 6 24 .151 .171 10. .191 

MP572-0178-0022 6 22 .172 .192 9 .205 

MP572-0173-0320 6 20 .196 .216 3 .240 

MP572-0178-0018' 6 13- .232 .253 7 .270 

MP572—0178-0016 6 16 .253 .279 ~ 6 .302 

MP572-0179-0026 7 26 . 136 . 156 1 1 _ . 170 

MP572-0179-0024 7 24 . 151 . 171 10 .191 

MP572-0179-0022 7 22 .172 .192 9 .205 

MP572-0179-0020 7 20 . 196 . 216 3 .240 

MP572—Ol79-0018 7 13 .232 .253 7 .270 

MP572-0l79-0016 7 16 .233 .279 6 I .302 

MP572-0180-0026 3 26 . 166 . 190 9 .205 

MP572-0180-0024 3 24 .136 .210 1/3 inch .215 

M9572—0130-0022 3 22 ' .214 .233- 7 ' .270 

MP572-01380-0020 3 ' 20' .246 . 270 6 . 302 

MP572—0180-0018 3 13 .294 .326 4 .370 

. MP572-0180-0016 3 16 .326 .353 4 .370 

MP572-0181-0026 9 26 . 166 . 190 9 .205 

MP572—OI81-0024 9 24 .136 .210 1/3 inch .215 

MP572—0181-0022 9 22 .214 .233 7 .270 

. M9572-0131-0020 9 20 .246 .270 6 .302 

*MBOISO—OZS, Class I (TFE), heat shrinkable sIeeving 

PROTECTIVE MATERIAL 18 JUL I967 
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I INSULATION SLEEVING REF: MA0303-0064 

TABLE 111 

Design Standard No. of  Wire Insulation Diameter *Insuiafian Sleeving 

Number Cand . Size Min . Max . Size mm- OBITS-i) 

M9572-0181-0018 9 18- .294 .326 4 . 370 

M9572-0181-0016 9 16 .326 .358 4 .370 

M9572-0182-0026 10 26 . 166 .190 9 .205 

M9572—0182-0024 10 24 .186 .210 . 1/8 inch .215 

MP572—0182-0022 10 22 .214 .238 7 .270 

MP572-0182-0020 10 20 .246 .270 6 .302 

M9572-0182-0018 10‘ 18 . 294 .326 4 .370 

MP572—0182-0016 10 16 .326 .358 4 .370 

MP572-0183-0026 15 26 . 187 . 214 8 .240 

M9572-0183-0024 15 24 . 210 . 233 8 .240 

M8572—0183-0022 15 22 .243 . 270 6 . 302 

MP572—0183-0020 15 20 .281 .308 5- .320 

M9572-0183-0018 15 18 .341 .378 3 .390 

MP572-0183-0016 15 16 .374 .411 2 .430 

MP572—0184-0026 20 26 .241 .275 10 . 191 

M9572-0184—0024 20 24 .273 .308 5 .320 

MP572-0184-0022 20 22 .318 .353 4 .370 

M9572-0184-0020 20 20 .371 .405 1/4 inch‘ .410 

M9572-0184-0018 20 18 .449 .496 3/8 inch .560 

M9572-0184—0016 20 16 .498 .546 3/8 inch .560 

MP572-0185-0026 30 26 .241 .275 6 .302 

MP572—0185-0024 30 24 .273 .308 5 .320 

MP572-0185-0022 30 22 .318 .353 4 .370 

MP572—0185-0020 30 20 . 371 .405 1/4 inch .410 

MP572-0185-0018 30 18 .449 .496 3/8 inch .560 

MP572-0185-0016 30 16 .498 .546 3/8 inch .560 

*MBOi50-025, Class 1 (TFE), heat shrinkable sleeving 

PROTECTIVE MATERIAL 18 JUL 1967 
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. MA0303-0063 
INSULATION . RE F- MA0303'0064 

INSULATION OF UNINSULATED PARALLEL SPLICES 

a .  Diameter of insulation and filler sleeves shall be selected in accordance with the following methods. 

. (I) MBOl50-025, Class 4 sleeving will be used 8. is determined by the size of the butt splice used. 

(:2) MBOlSO—OZS, Class 5.sleeves (used For Filler material to obtain moisture seal) 

NOTE: In some instances, clue to the configuration at wire combination 
being spliced, it may be physically impossible to shrink the outer 
insulation sleeve (MBOISO~025, Class 4) tightly onto the wire. In 

. these cases it shall be required to build up the wire or wires with 
additional MBOlSO—OZS, Class 5 sleeving until a tight seal is 
obtained. 

(-3) The length of the sleeves shall be as shown in Figure l . 

b. Slide MBOISO-OZS, Class 4 and Class 5 insulation sleeves an the wires as shown in Figure l .  

a .  Select the proper insulation sleeve to be used over the parallel splice and shrink in place as shown in 
MA0303-0064. 

“Inner sleeves shall be approximate! y 3/8 inch long and shall be used only when outer insulation sleeve will not 
shrink tightly on wire insulation. and when more than one wire is to be installed in the same end-of a parallel 
Splice. 

Shrink the sleeves in place and check each sleeve carefully to insure that the sleeves are tightly on the wires. 

Center the outer insulation sleeve over the Splice and shrink in place in accordance with MA0303-0065 and 
Figure 1. 

NOTE: When using the heat gun apply the heat at the center of the splice and work out to each end. 
Do not apply the heat for more than one minute. Each and must be sealed tightly to prevent 
moisture from entering into the parallel or butt splice. If necessary to reapply heat to. seal 
ends, wait at least until the sleeve is cool to the touch. 

. ***HEAT SHRINKABLE OUTER 
1/32" mIn-(iYPl INSULATION SLEEVE 

PARALLEL spuce 

”INSULATION SLEEVE (INNER-l 
1/32" max. (t-yp) 

**-*INSULATION SLEEVE SHALL BE l-l/4 INCH LONG iii/32'. 
. SPLICE SHALL BE CENTERED IN SLEEVE. 

”FIG URE l 
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INSULATION REF: MA0303-0064 I 

COMMON SHIELD GRD 
WIRE 

HEAT SHRINKABLE 7‘ : 
INSULATION SLEEVE ------- pARALLEL 
(TY?) SPLICE (TYP) 

FIGURE 2 

Center the crimped parallel splice in a I inch :l: 1/8 inch length of MBOISO-OZS, Class 4, heat 
shrinkable sleeving. The sleeve diameter shall be small enough to allow the sleeve to shrink tightly 
around the wires and splice. Apply heat and shrink the sleeve in accordance with MA0303-0065. 
While the sleeve is still hot and the inner wall melted use a pair of long nose pliers to close and fuse 
the open end. 

Slide outer insulation sleeve over shield braid and shrink in place, as shOWn. When sp‘I-ice reference 
designators are assigned the reference designator!» and corresponding wire insulation colors shall be 
marked on the sleeve as shown . 

*INSULATION IDENTIFICATION 
SLEEVE 

" " "his-ET EEK—““5111: - -  
__..~_ SLSQXVEL_ 

FIGURE 3 

. *INSULATION SLEEVE SHALL EXTEND APPROXIMATELY I/2 INCH OVER 
EACH END OF THE SHIELDED CAB-LE OUTER INSULATION JACKET. 

13 JUL 1967 
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INSULATION REF: MA0303-0064 

. Use of Insulation Sleeving - A piece of Emulation sleeving shall be used to: 

a. Cover .a shield ground Ferrule installation including the area where the outer insulation iacket is- 
stripped back. 

In. Cover Uninsulate-d splices where they have been used to splice shielded .cables or terminate shield 
ground wire. 

. c .  Cover the ungrounded' ein‘d of-a cable rshie'Id. 

OUTER CABLE JACKET 

I III-1P- 
1 5.2144" 

. I? \‘ CONDUCTOR 

SHIELD GROUND WIRE" . _ PRIMARY INSULATION 

INNER SLEEVE 
+ D  

INSULATION SLEEVE I .00_ 
I FIGURE 

32 INCH ' 4 
APPROXIMATELY CENTERED 

NOTE: THE SAME PROCEDURE AS SHOWN ABOVE SHALL BE USED 

FOR MULTI-CONDUCTOR SHIELDED CABLE. 

GROUNDING FERRULE 
SHIELDED CABLE (TYP) CONNECTOR ASSEMBLY 

SHIELDED GROUND WIRE INSULATION SLEEVE (TYP) 
(JUMPER) 

FIGURE 5 

TERMINATION OF UNGROUNDED ENDS OF 2 CABLE SHIELDS 

Sleeving Installation Requirements 

To properly fulfill the requirements the "following shall apply: 

a .  Type of Sleeving - The type of sleevin'g used shall be as specified. 

be. Length of Sleeving - The sleeving shall be of sufficient length to adequately insulate the grounded or 

. ungrounded shield Termination. 

+.oo 
l~ .75_.00——-- 

. INSULATION SLEEVING Typical ungrounded end of shield as specified on the applicable 

APPROXIMATELY CENTERED engineering drawing (AWL). Identification information for 

(HEAT SHRINKABLE) SEE PAGE 7 , ]  reference purposes only and shall not be marked on the sleeve. 
FIGURE 6 
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INSULATION REF: MAO303-0064 

PARALLEL SPLICE AND 
INSULATION IDENTIFICATION 

SHIELDED CABLE SLEEVE 

1:12.; 13:: 
. s 

GROUNDING FERRULE / \ “”1959 CABLE 
CONNECTOR ASSEMBLY SHIELD GROUND WIRE JUMPER 

(TY?) INSULATION SLEEVE (TYP) 
FIGURE 7 

. NOTE: THE SAME METHOD MAY BE USED FOR APPLICATION OTHER THAN SINGLE CONDUCTOR- 
SHIELDED CABLES AS SHOWN, WHEN SPECIFIED ON THE APPLICABLE ENGINEERING 

DRAWING. 

When sleeves are to be shrunk on wires or cables with soldered terminations, the minimum distances from the 
soldered ioint that heat may be applied and the maximum heat that may be applied shall be as follows: 

0 .  Heat shall be applied a minimum of 12 inches from the soldered ioint and shall not exceed 

iOOOF when MBOISO-OZS, Class I through 4 sleeves are used. 

b. Heat shall be applied a minimum of 2-I/2 inches from the soldered joint and shall not exceed 
500F when MBOISO-025, Class xuogMI5 sleeves are used. 

When a heat gun with a deflector is used to shrink sleeves, locate the sleeve near the center of the clefl ec-tor 

while applying heat. It is not necessary to rotate the sleeve or gun since the deflector will apply the heat 
uniformly around the sleeve. Teflon sleeves will change from a milky or translucent color to clear when 

the sleeves have reached the temperature required for shrinking, at this time the heat must be removed, 

allowing the sleeve to shrink and return to its original color. All other types of sleeves will shrink as the 

heat is applied. 

When a heat gun without a deflector is used to shrink sleeves, the heat gun or the sleeve must be mani- 

pulated to assure that the heat is applied uniformly around the sleeve in order to uniformly shrink the sleeve. 
It is preferable to use a deflector on heat guns since a shorter shrinking time is required and the sleeve will 

0 Do not use open flame for shrinking. TEFLON (TF5) 62] F 

TEFLON FEP 350 F 
0 Heat shrinkable sleeves will shrink when they reach ( I 

approximately the temperatures listed on Table I .  KYNAR 350 F 

be more uniformly shrunk. 

a TABLE I 

. SHRINKING 
0 Apply heat no longer than necessary to produce shrinking. SLEEVE MATERIAL TEMPERATURE 

. NOTE -: Wire, connectors, 8. terminal boards, that may be damaged by heat from heat gun shall be protected 
by the use of heat shields such as heavy gauge aluminum foil or asbestos sheet. 
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NOTE: SECTION 7.3 HAS 

BEEN PURPOSELY LEFT BLANK 

THIS SECTION WILL BE 
ADDED AT A LATER DATE 
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REF: MA0303-0060 PROTECTIVE CAPS 

. PROTECTIVE COVERS. 

Protective covers are classified as permanent and temporary. 

Permanent type covers are constructed of metal and become a permanent attached assembly aF-the' wire 
harness when specified on the engineering drawing. 

Temporary type covers are constructed of plastic (polyethylene or equivalent) and do not become a 
permanent attached aSSembly of the wire harness. These covers are used during storage, shipping,P 
fabrication, in-stallatiom and testing until the connectors have been mated. 

RECE PT'A-CLE 

METAL 
PROTECTIVE CAP 

PERMANENT TYPE ' 

PROTECTIVE CAP 

PERMANENT TYPE 

FIGURE 1 .FI'GURE 2' 

PROTECTIVE CAP- 

TEMPORARY TYPE 

FIGURE 3 

NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices 
before use. 

18 1967 
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RE F: MA0303-0062 PROTECTIVE CAPS 

PROTECTIVE DEVICES 

Unmated electrical connectors shall be protected with plastic dust caps installed over the contact area 
and enclosed in plastic bags prior to assembly of the connectors. 

CONNECTOR 

DUST CAP 

FIGURE 4 

These protective devices shall be installed by the fabricating department immediately alter the completed 

connector assembly has been inspected, and shall remain in place at all times except when the connector plug 

or receptacle is joined to its mating part. 

NOTE: It is the responsibility of the using activity to assure the cleanliness of protective devices 
before use. 

Protective devices shall be installed on all connectors as specified. These protective devices shall be 
installed by the manufacturing department immediately after the complete connector assembly has been 
inspected, and shall remain in place at all times except when the connector plug or receptacle is ioine'cl wsfM' 
to its mating port. 

PLASTIC 
PROTECTIVE- 
ousr CAP 

CONNECTOR 

FIGURE 5 
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PROTECTIVE CAPS REF. MA0303—0062 

. PLASTIC PROTECTIVE CAPS FOR STANDARD" CIRCULAR SHELL "SIZES 

TABLE xuogMI I 

SHELL *CAPLUG *CAPLUG “CANNON “CANNON 
SIZE PLUG RECEPTACLE PLUG RECEPTACLE 

8 E P-B EC-8 458 459 
ID EP- 1 0 EC- I 0 477 460 

. 12 EP-IZ EC~I2 478 462 
14 EP- I 4 EC-I4 479 463 
I 6 E P- I 6 EC- I 6 480 498 
18 E P" l3 EC' I 8 484 507 *Capl ugs Di vision 

20 ”'20 50'20 4-67 493 Protective Closures. Co. , Inc. 
22 EP-22 EC- 22 '486 469 2207 Elmwood Ave . 

24 EP'24 33' 24 437 510 Buffalo, New York 1421-6 
. 28 EP-28 EC-28. 488 50I (CAPLUG) 

32 E P-32 [EC-32 489 502 
36 EP-36 EEC-3'6 490 50.3 
40 EP-40 EC~4O 49] 504 
44 EC-44 492 5] 1 *'*ITT Cannon Electric Company 
43 EC-48 .493 505 Los Angeles.r Col ifornia 

RECTANGULAR PROTECTIVE CAPS FOR CONNECTORS PROCURED. TO M-C4I4i-0'148 

TABLE I I  

CONNECTOR “DUST CAP 
PART NO. PART NO. 

ME4I4-Ol48 DPKB-59 

ME4I4-OI49 DPfi-B-éO 

ME4I4-0238 DPKA-59 

ME4I4-0239 DPKA-60 

ME414-0522 DPKA—59 _ 
_ “ITT Cannon Electric Company 

ME4I4-0529‘ DPKB-60 Los Angeles, California 

RECTANGULAR PROTECTIVE CAPS FOR DEUTSCH SUBMINIATURE CONNECTORS PROCURED TO- 

MC4I4-0409. 

. TABLE III 
SHELL NO. OF ***DUST CAP 
SIZE PINS PART NO. 

NOTE: 2 12 212 

When eleclr'ricol connectors 3 28 328 

are not mated Ihey shall be 4 42 442 
protected by dust caps In _ 

accordance with 6 70 670 M"“TI’1e Deufsch Company 
MAO303-0062. 7 I 00 700 Electronic Components Dwmon 

Banning,r California 

If is the I of the to assure the cleanliness of devices before use. 
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PROTECTIVE CAPS REF .- MAO303-0095 

MOLDED DEVISES 
. DIVISION OF BUNDY co 

SANTA MONICA CALIF 

_
"

 

A
 

_LL 3L. Q 
TABLE I 

GUARD SLEEVE TABLE II 

suze l.D. EXPAND-O-GUARD 
. PART NO' DIA.LENGTH SIZE I'D. 

15-17 1-1/2" x 1-3/4" PART NO' DIA. LENGTH 
15-22 1-1/2n x 2—1/4" _ fl .. 
15-27 1-1/2" x 2-3/4" 33$ 24’}; x 2” 
15-32 i-l/ " x 3-1/ " 40-06 2,, x4" 
15-37 1-1/ " x 3-3/ 1' .. .. 
15—42 1—1/2" x 4-1/4" 23:5: 331%.," 4 
20-17 2"x1-3/4" 60% 4 1/ "xa" 
20-22 2" x 2-1/4" ' 
20-27 2" x xuogMI2-3/ " 
20-32 2" x 3-1/ " 
20-27 2" x 3—3/4" 
20—42 2" x 4-1/4" 
20—52 2" x 5-1/4" 
25-22 2-1/2" x 2-1/ " 
25-27 2-1/ " x 2-3/ " 
25-32 2-1/2" x 3-1/4" 
25-37 2—1/2" x 3-3/4" 
25—42 2-1/ " x 4-1/ " 
25-52 2—1/ " x 5-1/ " 
25-62 2-1/2" x 6-1/4" 
25—72 2-1/2" x 7-1/4" TABLE III 

30-35 3" X 3—1/2" 30_45 3,, X My, GUARD POUCH 

30-55 3" X 5-1 " SIZE I .D.  

30-75 3" X 7-1/2" 

35-35 3-1/2" X 3-1/2" 15-10 1—1/4” X 3/4" 
35-45 3-1/2" X 4-1/2" 20—15 1-3/  " X I "  
35-55 3—1/ " X 5-1/ " 25-20 2-1/ ” X 1—1/ " 

. 35-65 3-1/ " x 6-1/ " 30-25 2-3/4" x 2" 
35-75 3-1/2" X 7-1/2" 40-30 3-1/2“ X 2-1/4" 

Guard pouch, guard sleeve, 8- 'eX'pand-o-guards ore-end opening vinyl protective sleeves for all size 

electrical cannectors. They protect against nicks, scratches, impact, 8. damage to the wire harness. 

. Guards will be installed on all wire 'hamess- connectors when not in work, or mated with mating 

connectors, Expand-.c-guords shall be used when connectors are mated with checkout equipment to 
keep connectors from damaging the wire harness. 

NOTE: It is the responsibility of the using activity tocsswe the cleanliness of protective devices before use. 
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PROTECTIVE MATERIALS REF: MAOéio-OOS 

PURPOSE: 

To "protect the Command and Service.- Module wire- harness assemblies, iig boards, and holding/transport 
fixtures during handling, tron-sport, and starage operations. 

METHOD: 

Protect all connectors, terminals, leads, etc. , with protective caps, plugs orpolye'thylen'e envelopes 
.or wrap secure with'tape. (Tape shall not come in contact with wire, cable or harness.) Overwrap 

. connectors with plastic guard sleeves. Install cover, over asSembly and/or transport Fixture. Seoure 
inner edge of cover with Velcro tape provided, outer edge with estring. 

PROTECTIVE COVERING JIG BOARDS AND JIG AIDS: 

Jig boards 8. iig aids when not in work should be covered with polyethylene wrap for protection From 
dust & dirt. 

. PROTECTIVE COVERING WIRE HARNESS: 

Protective covering will be ins-tolled on the wire harness after the Delta "BL" rework and before- deli-very 
to final installations. 

This protective coyering is made of clear plastic with a color coded Velcro lock. Blue for exposed area, 
green for close—out area, and white for clamp marker. 

It is made in numerous sizes to fit all wire bundles and break-cuts. 

The green and white covering will be removed as the harness is installed in the S/C and the blue "Will 
remain until wire harness installation is complete. 

PROTECTIVE COVER. MAIN DISPLAY PANEL: 

All MDC panels while in the fabrication department are to have lucite protective covers Face 8. rear 
at all times when not in work. When completed & ready For delivery to final installation department, 
the lucite covers are removed & fiermanent Fiberglass covers installed on the rear of the panels. The 
protective cover on the face .oFt e panel remains on the panel when delivered 8. installed in the S/C. 

NOTE: 

Care should be taken at all times when working or handling MDC panels. Panels that do not have a 
holding device should be laid on foam padding to avoid damage to-sWitoh'es, meters, & panel face. 
When touch up is required call the responsible group to insure a proper paint match . 

GARMENTS 8. ACCESSORIES: 

The following garments & accessories shall be used in all environmentallycon-trolled" areas. ”Areas 
where conditions Such as temperature, humidity, 8: air-borne particle count ore centralled 8: 
recorded. 

A .  Overclothing such as coveralls, smacks, coats, gloves, head 6. shoe covers. 

Garments other than gloves shall be made from TOO percent docron or nylon. The. color of ”the 
garment shall be white or of a pastel color which is color-fast. Gloves shall 'be made of 
monofilament nylon -& shall be Form fitting. 

B. ACCESSORIES: 

Wiping cloths shall be of nylon 14 x- 14 inches with all edges bound. 

18 JUL 1967 
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INTRA-INTER PLANT PARTS PROTECTION REF: MA0116‘013 

. PARTS PROTECTION 

Parts Protection shall be cansidered as the application of protective measures to prevent damage from 
physical and climatic environments during i-ntra/inter-plant handling ., transportation and storage. 

INTRA PLANT TRANSPORTATION 

. Intro-Plant Transportation shall be considered as handling and transport of items Within an area cover-ed 

by one roof. 

INTER PLANT TRANSPORTATION 

lnter- Plant Transportation shall be considered as handling and transport functions from'o'n'e- buildingor 

facility to another and not connected. under one roof. 

. PROTECTION LEVEL CRITERIA 

Parts, components, sub-assemblies and assemblies manufactured, assembled, stored and handled require 

protection tovaryingdegrees depending on the nature of the item or a combination .of items. The accep- 

tance and/or reliability of parts and assemblies may be affected by physical or noticeable damage, or by 

concealed damage. Care must be exercised in handling and transport to prevent any damage which could 

re5u|t in costly rework, scrap or product malfunction. 

SEMI-CRITICAL PROTECTION LEVEL 

Semi-Critical items are those that require a moderate degree of protection from various environments. 

These items, without adequate protection, may be damaged by normal handling, eXposure to corrosive 

atmosphere or contamination; egg. , dust, water or water-vapor, vibration, etc. 

CRITICAL PROTECTION LEVEL 

Critical items are those items that require a high degree of protection from various environments. These 

items are fragile and perishable in nature and are easily damaged by minor shock. and vibration, tem- 

perature extremes, water or Water-vapor, dust, dirt or corrosive atmosphere. 

INTRA-INTERPLANT PARTS PROTECTION REQUIREMENTS. 

PLASTIC MODULAR TOTE BOX 

USE 

Handling container for parts, su‘brassemblies' and assemblies for short term storage and handling. 

. DIMPLE CUSHIONED ENVELOPE 

USE 

Provides neutral cushioning protection against minor" shock for delicate parts, and sub-assemblies. 

Envelope is re-usable. 

S KIN PACKAGING MATERIAL 

O use 
For item packaging behve'en a flexible plastic film and a backing board. When vacuum is applied, the. 

backing board forms an .adhesive seal with the film, securing the item in position. 

. PROTECTIVE MATERIAL ‘3 JUL 1967 
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I INTRA-INTER PLANT PARTS PROTECTION REF: MAOIio-OI3 I 

. METHOD 

Place one or more items or packages in a tote bass, install cover and secure with a minimum of (4) clips. 
When additional protection by separation is required, utilize appropriate dividers. 

Tote box size shall be selected so that the contents generally fill the box, but do not interfere with 
installing the cover. Net weight shall not exceed 25 pounds. 

. Items that are too large for a tote box shall be aontainerized as follows: 

Place item(s) in a carton and seal with tape. 

Net weight shall not exceed 40 pounds. 

it is the responsibility of the using activity" to assure the cleanliness of containers before use and re-use. 

CLIP, TOTE BOX COVER 

FIGURE I 
COVER - PLASTIC, TOTE BOX 

FIGURE 2 

. BOX - PLASTIC, 
MODULAR TOTE 

. FIGLRE 3 

THE TOTE BOX IS A HANDLING CONTAINER FOR THE PROTECTION OF PARTS, 

SUB -ASSEMBL|ES & ASSEMBLIES, FOR SHORT TERM STORAGE 8. HANDLING. 
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. handle with extreme care 

BE RESPONSIBLE! 
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I MODIFICATION PROCEDURE REF: MA0303-0060 

I .  SCOPE: 

This document outlines the requirements and procedure to be used for reworking of wire harnesSes 
and electrical equipment. 

'II . APPLICABLE DOCUMENTS: 

(1) 

(2) 

Rework F.A.l .R. ticket for unit to be reworked. 

Rewark procedure for unit to be reworked. Procedure to be approved by Q.E. 

III . MATERIAL AND EQUIPMENT: 

(1) The material and equipment will be as stated in the rework procedure. 

IV. GENERAL REQUIREMENTS: 

(1) 

(2) 

(3) 

(4) 

(5 V
 

(6 

v
 

(3) 

Authorization is required for all rework. 

All rework is documented on F.A.I.R. ticket. 

No work is to be performed that is not called for in the rework procedure. 

Approval is required from Quality Control to perform any rework, such as; removing parts, 
installing parts, re- routing wires, adding wires, removing wires or revising wiring of any 
component. 

Approval is required from Quality Control on all completed rework. 

Rework shall be closely controlled. All wire bundles, components, etc. , shall be thoroughly 
vacuumed and solvent cleaned after rework has been accomplished. Special attention shall 
be given to such particles as wire and insulation clippings, loose spot-tie materials, solder 
splatter, flux, unattached hardware, tools, etc. , which may be lodged within the wire bundle 
or equipment. 

Any operations such as adding a terminal or contact on a new wire shall be performed outside 
of the unit, if possible. 

Etching of wires shall not be performed on or in the vehicle. 

NOTE: All 10, 8, 6 and 4 gage wire that would require etching on or in the vehicle, 
due to authorized engineering rework, shall not be performed. The eleCtrioal 

engineering group will be notified of this in writing and an engineering disposition 
will be required prior to any rework. 
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MODIFICATION PROCEDURE REF: MA0303-0060 

. V. REWORK OF GENERAL PURPOSE AND RECTANGULAR CONNECTORS: 

Rework is to be performed by certified personnel when solder and crimp type work is required. If 
possible, rework will be performed outside of the space vehicle. 

(I) Unfasten and slide identification sleeving along wire bundle. 

(2) Loosen and slide backshell hardware along wire bundle. 

(3) If wire is to be removed, remove wire from connector using correct removal tool . Install 
sealing plug and/or unwired contact. 

(4) To add a wire, remove sealing plug and/or unwired contact. 

. (5) Strip wire as required using thermal type strippers. If new wire is a shielded cable 
terminate per rework procedure. 

(6) Crimp contact to wire using approved calibrated tool. 

(7) Install wired contact in connector using approved insertion tool. 

(8) Assemble connector, safety wire i f  required. 

(9) Re -tie I .D.  sleeving. 

VI. ROUTING OF NEW WIRES AND RE-ROUTING OF EXISTING WIRES: 

(I) New wires shall be routed parallel along the existing homes through all applicable loosened clamps. 
All added wires to existing harnesses shall be dressed to provide maximum protection for all 
conductors. Spot-ties on individual harnesses shall be removed and replaced making the existing 
and added harness unified. 

(2) Wires, sIeeving or other materials on bundles shall not be compressed between mounting tabs of 
cable clamps or between contact surfaces of terminals or bus bars. Spl ices, ferrules, spot-ties, 
Wire cops and similar items shall not be located in clamps. 

(3) Routing of wires shall be as specified on procedure. 

(4) lie-routed wires shall be removed from item or items and routed as new wires unless otherwise 
specified. 

Vll. REWORK OF "E" POINTS (SPLICES): 

(I) When a wire has been removed from an "E” point, the parallel or butt splice is to be removed. 
Obtain a replacement parallel or butt splice. Strip wires as required using thermal type strippers. 
Slide l.D. sleeve for "E" point over wires. Use tiller sleeves if required 8: shrink in place after 
crimping is completed, then shrink | .D. sleeve in place. 

VIII. REWORK OF SHIELD GROUND: 

(i) A shielded cable that is to be changed from a shield ground to'a floating shield will be 
. reworked in accordance withthe authorized engineering document. 

i 8  JUL 1967 
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I MODIFICATION PROCEDURE REF: MA0303-0060 

IX.  DELETION OF A WIRE: 

(i) To remove a wire from a wire harness remove wire from each termination point and care- 
Fully remove wire from harness. PRIOR to wire removal, remove spot-ties and loosen 
clamps or any other clamping devices. 

. (2) If wire is to be stowed remove from existing termination and install wire cap as called 
for in rework procedure. Do not strip Wire. 

(3) If wire is removed from a terminal board using nuts to secure the terminal, the nuts must 
be r'e-torqued as required. 

X. REMOVAL OR REPLACING OF A COMPONENT: 

. (1.) Disconnect wires. 

(2-) Remove mounting hardware if required. 

(-3) Remove component. 

(4) ”Remove and/or re—rou‘te wires i f  required . 

(5) Brand it required per rework procedure. 

('6) Mount new component, torque hardware per rework procedure. 

(7) Finish wires as required. 

(.8) Hook up "wires. 

XI.  CHECK OUT OF ELECTRICAL CONNECTORS": 

(1)- Under no circumstances shall a connector be probed with a test lead. Mating plugs sha-II 
be used to check a wired connector, except as follows: 

(-2) When it is required to check a wired connector, due to rework or changes to a wire harness, 
after the harness is installed in the vehicle, mating pins or sockets may be used only when 
mating plugs or receptacles are not available. 

(32) The mating pin or socket shall be properly installed-on a piece of stranded wire, the same 
size as the pin or socket, and mated with the connector contact being checked. The test 
leads shall then be "attached to the wire, making certain that undue stress is not applied on 

. the connector contacts. Under no circumstances shall a connector be probed with a' test 

lead probe. 

(4) All personnel performing electrical checks shall be adequately trained in checkout and 
handling requirements. There shall be adequate Supervision to'assure that extreme care is 

used to avoid damage to electrical connectors. 
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I CHECKOUT PROCEDURE REF: MA0201-3075 1 

The following checkout procedure applies Only to wires that have been reworked or added since initial 
installation and insulation, resistance and hi- pot tests: 

Checkout of Electrical Connectors. 
Mating plugs or receptacles shall be used to check a wired connector, except as follows: 

(a) When it is required to check a wired connector, due to rework or changes to a wire harness, after 
the harness is installed in the vehicle, mating pins or sockets may be used only when mating 
plugs or receptacles are not available . 

(b) The mating pin or socket shall be properly installed on a piece of stranded wire, the same size as 
the pin or socket, and mated with the connector cantact being checked. The test leads shall then 
be attached to the wire, making certain that undue stress is not applied on the connector contacts. 

UNDER NO CIRCUMSTANCES SHALL WIRIErINSULATION BE PROBED WITH A TEST LEAD PROBE 

sly/[N 
TABLE I - _ K FOR BIDDEN 

I WIRE size RESISTANCE I VERBOTEN 

I 4thru22 IOHM I PROHIBER 

I 24thru 26 ZOHMS J FIGURE] «(N SP), 

Test equipment will be manual type and capable of performing tests per the following: 
(a) All reworked cables must be tested for continuity. Continuity shall be to the applicable 

engineering drawings, wire lists, or E. O .  's. 
(b) Any circuit having a resistance exceeding that shown in Table i, (excluding the resistance of 

the test cable or equipment ) shall constitute a failure. 

When the wiring is reworked prior to the completion of the electrical power distribution test 
(MA0201-3097), all reworked wires and adiacent wires (wires that could be damaged during rework 
process) shall be tested for insulation resistance - only - when: 

(a) Disconnection of all reworked wires and adiacent wires From electrical or electronic components 
or units is necessary to accomplish the rework. 

(b) The rework wires and adiocent wires are not connected to electrical or electronic components 
or units. 

When wiring is reworked after OOI'I'IplaI'IOn of electrical power distribution test, insulation and resistance 
tests shall not be performed unless the extent of the rework requires that the power distribution tests be 
re- programmed . 

An authorized quality control representative shall monitor performance of all tests specified and shall 
verify compliance to the specifications by signing or stamping applicable documents including all test 
data recorded. 

When specified on the applicable engineering drawings, a continuity/ insulation resistance test and high 
potential test of wire harnesses shall be made in accordance with MA0201-3075 before connection is made 
to the equipment items. 

ALL PERSONNEL PERFORMING ELECTRICAL CHECKS SHALL BE ADEQUATELY TRAINED IN CHECKOUT 

AND HANDLING REQUIREMENTS. 

18 JUL 1967 

MANUAL CHECKOUT PROCEDURE DATE DATE REVISED 

IX 9 . ]  

TITLE SECTION NUMBER I 

I n . “  HOB—A—‘I fi r “  1—‘? 



CHECKOUT PROCEDURE REF. MA0201-3075 

Precautions for Meter protection: 

i .  Circuit power must be OFF before checking For continuity or measuring resistances. 

FIGURE I 

2. Always connect the meter IN SERIES when reading milliomperes .or amps. 
3. When in doubt as to the values to be read,olwoys set the range seleCTOI' switch to the 

HIGHEST value first. 
'4. Report a defective meter immediately to your leadmon 

METER SETTINGS 

VALUE To Ac-ac RANGE 
8E READ PROD POSITIONS SWITCH SELECTOR SCALE To READ 

POS SWITCH P05 
2 vac COMMON a. + ac 2.5V 0 TO 250 vac a. aIVIaE BY 100 

23 vac COMMON a. + ac 50V 0 TO 50 vac 
300 vac COMMON & + ac wow 0 To 10 vac MULTIPLY av 100 
5000 vac COMMON a. 5000 vac DC 1000 a. 5000 v 0 TO 50 vac MULTIPLY BY 100 

Ac 3V COMMON 8. + Ac 10v 0 To 10 VAC 
AC 26V COMMON & + AC 50V 0 TO 50 VAC 
AC 115V COMMON & + AC 250v 0 TO 250 VAC 
Ac 500W COMMON 8- 5000 VAc Ac 1000 a. 500W 0 TO 50 VAC MULTIPLY BY 100 

CONTINUITY COMMON a + ac R x 1 0 TO 2M OHMS (ZERO ADJUST) 
1 TO 99 OHMS COMMON a. + ac R x 1 0 TO 2M OHMS (ZERO ADJUST) 

0 TO 2M OHMS MULTIPLY BY 100 100 TO 10,000 COMMON a. + ac R x 100 (ZERO ADJUST) 

OVER 10,000 COMMON a. + ac R x 10,000 0 To 2M OHMS MULTIPLY BY 10,000 

0T010Aac —10A8.+10A ac 500MA 0T0 10 ac 
MILLIAMPERES COMMON a. + ac 500 MA 0 TO 50 ac MULTIPLY BY 10 

MICRO AMPERES COMMON a. + ac 100 MICRO AMPS 0 TO 10 ac MULTIPLY BY 10 

as VALUES COMMON s. + Ac 1 OF 5 as P05 -12 TO +3 as 

CORRECT SETUP OF SIMPSON #250 MULTI-METER (STANDARD GENERAL PURPOSE METER USED AT S&|D.) 
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CHECKOUT PROCEDURE REF. MAO20i-3075 

ME GO HMMETER TYPE 1862-3 

FIGURE 1 

High Potential Test - High potential test voltage shall be 1[500 VDC :t 75V applied in five pulses of 
one-half second duration each with a maximum of one-half second bet'Ween pulses. A leakage current 
of .5  milliamp or greater shall constitute a failure. 
The test voltage shall be applied between the following points: 

a .  

b.  

c .  

d.  

E .  

Between each conductor and all other conductors in the same harness assembly. 

Between each conductor terminating in a connector (except ground wires) and the connector shell. 

Between each conductor (except shield ground leads) and each shield in the same harness assembly. 

Between each spare contact and all other contacts (wired or spare) in the same connector and 
between each spare contact and the connector shell. 

Between each conductor and ground, except conductors that are grounded per the applicable 
engineering drawing. 

insulation Resistance Test - Insulation Resistance Test voltage shall be SOOVDC :t 50V (SEE FIGURE 1). The 
rest voltage dwell time shall be adequate to allow the insulation resistance to stabilize. The minimum 
insulation resistance shall be 100 megohms between the following points: 

a «- b. 

C .  

'd. 

o r. 

Between each conductor and all other conductors in the same harness assembly. 

Between each conductor terminating in a connector and the connector shell. 

Between each conductor (except shield ground leads) and each shield in the same harness assembly. 

Between each shield terminating at a connector and the connector shell , except shields that 
terminate on the connector shell per the applicable engineering drawing. 

Between each spare contact and all other contacts (wired or spare) in the same connector and 
between each spare contact and the connector shell . 

Between each conductor or shield and ground except conductors or shields that are grounded per the 
applicable engineering drawing. This shall apply only to harnesses that have been installed. 

FAlLURES - Any partial failure shall mean complete failure and reiection of the assembly. 

TITLE 
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I CHECKOUT PROCEDURE REF . MA0613—002 I 

SHALL CROSS,NO. 670 SERlESJEST SET 

The milliohmmeteris an instrument for measuring low resistance from 0.00m ohms to 0. 1w ohms on a 
linear scale. It is recanmended for use where uneven bridge is too slow and impracticable and an 
ordinary non-linear ohmrneter is too inaccurate and limited in rmge. In production line setups, good or 
bad bonds or welds are easily and accurately detected. 

There are six ranges 041", 0.005,” 0.0] , 0.05, 0.10, 0.50, with an accuracy of 15%. 

FIGURE I 

_ RESISTANCE TEST 
SHALL CROSS MILLIOHMMETER 
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BOND RESISTANCE 
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