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- - REF TO TEFZEL WIRE PER AO~O TO TBL. FIG. 6H 

4 1 1 3 3 KS21471 a NOTE 2 RMVO. REDRAWN SH 28 GIWITH 

5 1 1 3 3 NOTE 6.111 RMVO. IN FIG. 68 WHITE TRACER AOCED TO 

CjA 1 1 3 3 
DIM a NOTE 5 RMVO. FIG 6I TABLE 1 SH31 NOTE 6.35 
RNBD FROM DUPL FIG 6H. IN AOOED SH 36 NOTES 3 8 

6 1 1 3 3 FIG. 618 6J NOTE 2 TOROl.E 4 COMBINED, NEW NOTES. 
I 

'7 1 1 3 3 WAS 4V2 INCH LBS. NEW NOTE 4, NOTE 8 
REWRITTEN; NOTE 110G) 

8 1 1 3 3 1-zo-r, CHA~E r1 ·u NOTE 12 ADDEO. 

9 1 1 3 3 T"AD WKI 3 10-9-80 A.T.&T. a. NONE 

10 1 1 3 3 
WE CLO 

11 1 1 3 3 J~JFI Mill I 12 
12 1 1 3 3 SH 1 DIST CODE READ 
1 3 1 1 3 3 X: SH 3A & NOT[ 8 

14 1 1 3 3 ON SH 44 ADDED; SH 

15 2 3 3 
29, NOTE 6.11 
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16 : 1 3 3 TADT JJK I I 4 

17 1 1 3 3 PER TIM 910C0658, 

18 1 3 3 
NOTE 6 .35 SH 31 
INFC~MAfl~N ON ' 

19 1 2 3 3 ACCEPTED CAGLE 

20 1 1 3 3 
TOLERANCES EXPANDED. 
/!J-3 91 AT&T CL 'MF 
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ACCORDANCE WITH APPLICABLE CONTRACTS OR AGREEMENTS 

RN98 
COi~rlO>l SYSTE~'S 

ELECTRONIC SWITCHING TYPE 
FASTECH* TECHNOLOGY 

W i RI NG At~D CABLING I Ni-:Gl~MAT I or~ 
ED-4C251-10 

*TRADEMARK OF AT&T 

AT&T TECHNOLOGIES 
50 SHEETS, SHEET 1 

1S 



SHEET ltWEX 

SH. SHEET ISSuE 

22 1 1 3 3 

23 1 1 3 3 

24 1 1 3 3 
25 1 1 3 ? 

26 1 1 7 3 

27 1 1 3 3 

28 1 2 3 3 

29 1 1 3 4 
3C 1 1 3 3 

31 1 2 3 5 

32 1 1 3 3 

33 1 1 3 3 

34 1 1 3 3 

35 1 'i 3 3 

36 1 2 3 3 
)7 1 2 3 3 

37A - 2 3 3 

38 1 1 3 3 
39 1 1 3 3 
40 1 1 3 3 

41 1 1 3 3 

42 - 2 3 3 
43 - 2 3 3 

44 - - 3 4 

45 - 3 3 
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FLAT. DISCRETE AND SWITCHBOARD CABLES 
FLAT FLEXIBLE ASSEMBLIES 
DISCRETE AND SWITCHBOARD CABLE ASSEMBLIES 
TEST REQUIREMENTS-CABLE ASSEMBLIES 
TEST REQUIREMENTS-BACK PLANE 
END PRODUCT REQUIREMENTS 

3B5 COMPUTER SYSTEM 

.:1G. l NDEX 

1 4 
2A 16 
2B 17 
3A 18 
3B 19 
3r~~ 21 
5 22 

5A 23 
6B 33 
6C 34 
60 35 
hE6H 36 
6F 38 
6G ;9 
4 25 
6L6J 4t42 

6K 43 

SEE PROPRIETARY NOTICE ON COVER SHEET 

3 
4 
4 
5 
15 
18 
24 
24 
27 
29 
29 
31 
32 
40 
44 

45 

N 
~ 
w 
w 
:c 
Cl} 

0 
..!. 
ID 
C\I 
0 
v 

16 
IW 
I 



1. GENERAL WIRING AND CABLING REQUIREMENTS. 
1 .1 WIRING AND CABLING SHALL BE DONE IN ACCORDANCE WITH 

THE REQUIREMENTS II! THE BSP 800 DIVISION, 612 LAYER, 
EXCEPT AS SPECIFICALLY OTHERWISE STATED. THE PARAMETERS 
AFFECTING THE DESIGN OF TERMINALS TO BE USED FOR 
SOLDERLESS-WRAPPED CONNECTIONS ARE DESCRIBED IN 
SPECIFICATION X-17151. THE INFORMATION CONTAINED HEREIN 
SUPPLEMENTS THE REQUIREMENTS OF THE AFORMENTIONED 
DOCLJr1ENTS. 

1.2 BOTH 28 AND 30 GAUGE, SILVER PLATED, CADMIUlt~HROMIUM­
COPPER WIRE (ALLOY 135) CAN BE SOLDERLESS~RAPPED USING 
A HAND GUN ON EITHER .025" SQUARE OR .020" X .030" 
TERMINALS OF COPPER-NICKEL (80-20) OR COPPER-NICKEL:-
TIN (89:-9:-2) MATERi,7ii..S. FURTHERMORE, 30 GAUGE (ALLOY 135) 
MAY BE USED ON ALL TERMINALS PRESEIHL Y APPROVED FOR 
2b GAUGE WIRE WHEN APPLIED WITH A SPECIAL WIRE.-WRAPPING 
BIT. THE TURNS REQUIREMENT FOR BOTH 28 AND 30 GAUGE 
LONNECTIONS IS A MINIMUM OF SIX TURNS OF BARE WIRE PLUS 
3'J4 TO 1 -1'!2 TURNS OF INSULATED WIRE (MODIFIED WRAP)_ 
MIN I MUM STRIP-OFF FORCE FOR 30 GAUGE w I RE CONNECTIONS 
IS 14.7 NEWTONS (1500 GRAMS) AND FOR 28 GAUGE WIRE 
CONNECTIONS IS 21 .Sb NEWTONS (2200 GRAMS). 

1 .3 MACHINE WRAPPED WIRE CONNECTIONS (SUCH AS THE GARDNER­
DENVER, FULLY AUTOMATIC) ARE ALSO APPROVED USING 30 GAUGE 
WIRE (ALLOY 135) ON THE .025'! SQUARE AND .020" X .03011 

TERMINA~S. THE TUKNS AND STRIP-OFF FORCE REQUIREMENTS ARE THE SAME AS INDICATED IN 1 .2. 

1 .4 BOTH 28 AND 30 GAUGE OFHC (OXYGEN FREE, HIGH CONDUCTIVITY) 
TINNED COPPER WIRE ARE APPROVED FOR SOLDERLESS-WRAPPED CONNECTIONS PROVIDED THAT: 

{A) CONNECTIONS ARE PRODUCED WITH THE USE OF 
SEMI -AUTOMATIC (HAND HELD TOOL WITH FLOATING 
BIT) OR FULLY AUTOMATIC WRAPPING TOOLS. 

(B) CONNECTIONS CONSIST OF MINIMUM SEVEN (7) TURNS 
OF BARE WI RE, PLUS 3 /4 TO 1. -1 '12 TURNS OF I NS ULA TED 
WIRE (MODIFIED WRAP). 

(C) CONNECTIONS ARE MADE ON .025" X .025 11 OR .020" X 
.030" TERMINALS OF EITHER COPPER-NICKEL (80-20) 
OF COPPER-NICKEL-TIN (89-9:-2) MATERIALS. 

(D) MINIMUM STRIP~FF FORCE FOR 30 GAUGE WIRE CONNECTIONS 
IS 14.7 NEWTONS (1500 GRAMS) AND FOR 28 GAUGE WIRE 
CONNECTIONS IS 21 .Sb NEWTONS (2200 GRAMS). 

SEE PROPRIETARY NOTICE ON COVE=R SHEET 
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STRAIGHT PUSH ON 
TYPE TERMINAL 

RECEPTACLE AND TAB 
COMBINATION TYPE 
PUSH ON TERMINAL 

PUSH ON TYPE 
TERMINAL LUG 

/HEAT SHRINKABLE <BLACK> TUBING 

NOTE 1 '----- P /N RT 876- . "25 I • D. , 250 LG 

I ,'-,. __ _ 

I I 

I 
I 

I I 

I < I 
I l'("\I 

c----~~;-----~ WIRE I 81 
I~, 

SK-A 

SK-B 

NOTE 1 

SK-C 

HEAT SHRINKABLE (BLACK> TUBING 
P/N RT 876- .375 I .D., 250 LG 
OUTER SLEEVE 

HEAT SHRINKABLE 
lBLACK> TUBING 
P/N RT 876-.250 
I. D .•. 625 LG 
INNER SLEEVE 

WIRE 

I I 

I 
[ I 

I 

I I 
I 1 

I 

I I 
I 

(BLACK) TUBING 
I . D. , . 250 LG I 

HEAT SHRINKABLE I 
(BLACK) TUBING 
P/N RT 876-. 375 I 
I . D. , 5/8 LI.I I 

WIRE 
I ..;r I 

w 
I ~J 
I Cf) -, 
I 

I 
1 ol 

FIG. K t I I 
TYPICAL HEAT SHRINK SLEEVING FOR PUSH ON TYPE TERMINALS 
NOTE 1: AFTER SLEEVING APPLICATION THERE SHALL BE AN 

APPROX. 1/16 INCH SPACE BETWEEN THE SLEEVE AND 
OPEN LUG END. 
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1 .5 THE USE OF HARD GOLD PLATING (727A) ON .025" X .025" OR 

.020 11 X .030 11 TERMINALS OF EITHER COPPER-NICKEL (80-20) 

OR COPPER-NICKEL-TIN {89-9-2) MATERIAL IS APPROVED FOR 

CONNECTIONS WRAPPED WITH OFHC OR ALLOY 135 WIRE. CONDITIONS 

STATED IN 1 .2 OR 1 .4{A), (BJ & (D) SHALL BE OBSERVED. 

1.6 WIRING METHODS ARE DEFINED IN BSP-005-150-101. THE FOLLOWING 

IS A DEFINITION OF THE D4 WIRING METHOD TO BE INCORPORATED 
INTO THE BSP. 
D4 WIRING RUN LOOSE AND DRESSED NEAR OR AGAINST THE WIRING 

SURFACE, MOUNTING PLATE OR PANEL AND RUN PARALLEL OR 

PERPENDICULAR TO THE EDGES OF THE PLATE OR PANEL IN 

DEFINITE PATHS. THIS TYPE OF SURFACE WIRING DIFFERS FROM 

SWl OR D3 SURFACE WIRING IN THAT THE COLOR, GAUGE, TYPE 

OF WIRE, AND WIRE PATHS ARE TO BE SPECIFIED IN THE FORM 

OF PROGRAM DOCUMENTATION FOR AUTOMATIC WIRING AND WIRE 

PATH RULES FOR MANUAL REPAIRS AND CHANGES. 

2. SPECIFIC WIRING AND CABLING REQUIREMENTS. 

2.1 SPECIFIC REQUIREMENTS FOR WIRING AND CABLING ARE 
COVERED IN BSP eo0-612-150 AND THE FOLLOWING 
SUPPLEMENTARY INFORMATION. 

2.2 TWISTED LEADS: 
2.21 WHERE THE 4 TO 5 TWISTS PER INCH OF 30 GAUGE PAIRED WIRE 

IS SPECIFIED, THE FIRST TWIST SHALL START WITHIN 
1 /2 11 FROM THE CONTROL TERMINAL ( SEE FIG. 1). 

CONTROL LEAD 

~-~~~-CONTROL TERMINAL 

FIG.1 
4 TO 5 TWISTS PER INCH PAIRED WIRE 
CONNECTING TO TERMINALS. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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2.3 SURFACE WIRING-28 & 30 GAUGE WIRES. 

2.31 ALL OF THE HORIZONTAL AND VERTICAL PATHS GENERATED BETWEEN 
THE TERMINALS AND ARRAYS OF TERMINALS ARE DESIGNATED AS 
THE HORIZONTAL AND VERTICAL SURFACE WIRING PATHS USING THE '° 
FASTECH COO RD I NATE NUMBER I NG PLAN ~ 
EXAMPLE: T- 145 - 034 ~ 

HORIZONTAL PAT~ ---Z LHORIZONTAL PATH en 
(FROM TEHM) {TO TERM) 

BAY NO" AND 
VERTICAL PATH 

2.32 WIRING APPLIED BY A FULLY AUTOMATIC (GARDNER-DENVER) 
MACHINE SHALL BE RUN IN THE DESIGNATED HORIZONTAL AND 
VERTICAL PATHS AS CONTROLLED BY THE BACKPLANE PROGRAM IN 
PA --050028. 

2.33 UNLESS OTHERWISE SPECIFIED D3 SINGLE AND TWISTED PAIR 
WIRlf~G APPLIED TO A TERMINAL. WITH A HAND-HELD TOOL OR BY 

SEMI-AUTOMATIC MACHINE SHALL BE RUN IN THE WIRING PATHS 
THAT ARE DETERMINED IN THE FOLLOWING MANNER. {AS VIEWED 
FROM WIRlt~G SIDE). THIS IS A DESCRIPTION OF THE PATHS THAT 
THE WIRES SHALL OCCUPY AND NOT A "FROM" AND 11T011 DIRECTIOt~ 
REQUIREMENT; 
(A) WHEN THE TERMINALS ARE NOT IN THE SAME HORIZONTAL OR 

VERTICAL ROW AND THE LEFT TERMINAL IS HIGHER; THE PATH 
START I NG AT THE LEFT TERMINAL, IS VERT I CAL TO THE 
HORIZONTAL PATH AND THEN HORIZONTAL. 

( B) WHEi~ THE TERMINALS ARE NOT IN THE SAME HOR I ZONTAL OR 
VERTICAL ROW AND THE LEFT TERMINAL IS LOWER; THE PATH, 
STARTING AT THE LEFT TERMINAL, IS HORIZOtHAL TO THE 
VERTICAL PATH AND THEN VERTICALLY. 

(C) WHEN THE TERMINALS ARE IN THE SAME HORIZONTAL OR 
VERTICAL ROW THE PATH IS HORIZONTAL OR VERTICAL 
RESPECTIVELY. 

2.34 WHEN TWISTED PAIR WIRE IS RUN AND THE TERMINAL FOR THE 
NON-CONTROL WIRE IS BEYOND THE ADJACENT TERMINALS TO THE 
CONTROL TERMINAL, THE PATH FOR THE EXTENDED PORTION OF THE 
NON-CONTROL WIRE SHALL BE AS IF IT WERE A SINGLE WIRE 
CONNECTED BETWEEN THE CONTROL AND IT'S OWN TERMINATION. 

2.35 UNLESS OTHERWISE SPECIFIED ONLY ONE RIGHT ANGLE BEND IN A 
WIRE PATH IS PERMITTED WHERE A CHANGE IN DIRECTION IS 
REQUIRED. WHEN A PATH IS BLOCKED BY OTHER TYPES OF 
APPARATuS FOLLOW HIE RULES LINDER BLOCKED SURFACE WIRE PATH 
I N BS P 80 0 -b 1 2 -1 5 0. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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2.36 MANUAL CHANGES AND REPAIRS FOR D4 WIRING SHALL BE MADE 
USING THE FOLLOWING FIGURES. THE APPROPRIATE WIRING 
DOCUMENT WILL CONTAIN THE REFERENCE TO THE FOLLOWING 
FIGURES: 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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2.3&.1 AN ALTERNATE TO WIRE REMOVAL, IN BACKPLANE SURFACE 
WIRE REPAIR, IS TO SLEEVE THE WIRES AND LEAVE THEM 
IN PLACE. WHEN IN THE JUDGEMENT OF CRAFTS PERSONNEL, 
DEFECTIVE BACKPL~NE WIRES ARE DIFFICULT TO REMOVE, 
SUCH THAT REMOVAL COULD CAUSE DAMAGE TO OTHER WIRES, 
THEY SHALL HAVE THEIR ENDS SLEEVED AND BE LEFT IN THE 
BACKPLANE, AFTER DISCONNECTION. 

r-----1-----------,- - - - - - - - - - - - -
Q_J-----..E;;;:;;:::;;:;_;=:_~_ - - - - -- - -

.4011 MIN .20 11 MIN 

SLEEVE LENGTH 

APPROVED SLEEVING FOR THE KS-2133& AND KS-21471 
30 GA WIRE IS: INSULATION SYSTEMS INC., SUNNYVALE, 
CA, 11NO HEAT SHRINK11

, CLEAR, .01511 RECOVERED 10, 
80 DURO, . 02011 ± . 003 WALL TH I CKNESS, PVC TUB I NG. 
(INSULATION SYS PART NO. IS: EMG 0015 - 020C 
2500CC - 250 PCS, 211 LONG IN RESEALABLE TEAR 
TOP CAN). 

2. 37 THERE SHALL BE NO MORE THAN 1 /2 11 SLACK IN ANY 
WIRE RUN. 
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2.38 IN ADDITION TO THE REQUIREMENT OF BSP 800-&12-150, ~ 
THAT WIRES SHALL NOT BE DRAWN TAUT AROUND THE TERMINALS,1io 
THE FOLLOWING REQUIREMENTS MUST BE MET FOR WIRE WITH A I~ 

MINIMUM OF .0045 INCHES OF INSULATION: :, 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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t 

A. THERE SHALL BE NO DEFORMATION OF THE WIRE INSULATION AT 
THE POINT OF CONTACT. DEFORMATION IS DEFINED AS A 
DEFINITE INDENTATION OR CUT (NICK) CAUSED BY THE 
TERMINAL CORNER. IT DOES NOT INCLUDE THE SLIGHT 
REDUCTION OF DIAMETER CREATED BY BENDING, NOR THE 
WRINKLING OF THE WRAPPED TAPE INSULATION (MILENE). 

B. (A + B) MUST BE GREATER THAN .028 INCHES. IF (A + B) 
IS LESS THAN .028 INCHES, THE WIRE IS TAUT AND MUST 
BE REPLACED, OR PROTECTED BY SLEEVING THE TERMl~ALS. 
SEE ILLUSTRATION: 

THE (A+ B) MEASUREMENT MUST BE USED TO DETERMINE 
WIRE DEFORMATION FOR SINGLE WIRES WHERE BOTH A AND B 
DIMENSIONS ARE MEASURABLE. 

C. WIRES FOR WHICH EITHER THE A ORB CANNOT BE 
MEASURED OR THE A ORB LEG IS TERMINATED 
.375 INCHES OR LESS FROM THE TERMINAL, AND ALL 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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PAIRED WIRES, MAY BE EVALUATED AS FOLLOWS BY A 
QUALIFIED INSPECTOR OR CHECKER: 

1. IF THE POINT OF CONiACT BETWEEN THE WIRE AND THE 
TERMINAL IS ABOVE THE Z1 LEVEL (AWAY FROM THE 
PANEL), EXERT A SLIGHT FORCE AGAINST THE TERMINAL 
IN THE DIRECTION AWAY FROM THE WIRE, USING_AN 
ORANGE STICK (KS-&320). IF THE WIRE MOVES 
WITH THE TERMINAL -- ANY MOVEMENT, THE WIRE 
IS TAUT AND IS DEFECTIVE. 

2. IF THE POINT OF CONTACT IS AT THE Z1 LEVEL OR 
BELOW (CLOSE TO THE PANEL) OR IF THE UNIT IS 
POWERED (ELECTRICALLY LIVE), TENSION SHOULD 
BE DETERMINED VISUALLY AS FOLLOWS: 

2. 38. 1 

2.38.2 

2.38.3 

IF THE INSULATION IS AGAINST THE TERMINAL ANO 
THERE IS 10 PERCENT OR GREATER DEFORMATION OF 
THE INSULATION AT THE POINT OF CONTACT, AND 
THERE· IS NO OBVIOUS SLACK IN THE WIRE, THE 
WIRt IS TAUT AND IS DEFECTIVE. 

SUPPL~MENTARY INFORMATIQN REGARDING SEVERETY 
OF DEFECTS. SE ILLUSTRATIONS: 
30 GA WIRE WITH TEFZEL INSULATION: 
IT IS PERMISSABLE, BUT NOT DESIRABLE, FOR THE 
INSULATION TO BE DAMAGED TO THE EXTENT THAT THE 
CONDUCTOR IS EXPOSED, BUT THE EXPOSED CONDUCTOR 
HAS TO BE .0&3 FROM THE TERMINATION OF THE WIRE. 
30 GA WIRE WITH MILENE INSULATION: 
IT IS PERMISSABLE, BUT NOT DESIRABLt, FOR THE 
INSULATION TO BE DAMAGED TO THE EXTENT THAT THE 
CONDUCTOR IS EXPOSED ONLY WITHIN THE BODY OF THE 
WRAP. . 
THE BODY OF THE WRAP IS DEFINED AS THAT PORTION 
OF THE WRAP THAT EXISTS BETWEEN THE SHINER AND UP 
TO THE LAST CuRNER OF THE TERMINAL THAT THE 
INSULATION TOUCHES. 
FROM THE BODY OF THE WRAP, AS DEFINED ABOVE, THE 
INSULATION MAY BE DAMAGED BUT THE CONDUCTOR 
CONNOT BE EXPOSED TO THE .0&3 FROM THE TERMINATION 
OF THE WIRE. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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t 

.020 11 ~A+ B < .028 11 

OR 

10% ~DEFORMATION< 50% 
OF INSULATION 

THIS DEFECT MAY POSSIBLY CAUSE AN OPERATING FAILURE OF 

THE UNIT IN SERVICE. 

A+ B < .020 

OR 

50% S DEFORMATION< 100% 
OF INSULATION 

THIS DEFECT WILL PROBABLY CAUSE AN OPERATING FAILURE 

OF THE UNIT IN SERVICE. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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THE FOLLOWING APPLIES, REGARDING WIRE DEFORMATIONS: 

A WIRE CAN BE DEFORMED AND YFT HAVE INSUFFICIENT TENSION 

TO CAUSE EVENTUAL ELECTRICAL BREAKDOWN BETWEEN THE CONDUCTOR 

AND THE VIA TERMINAL. WHENEVER (A+ B) IS LESS THnN .028 

INCHES THE WIRE IS CONSIDERED TO HAVE SUFFICIENT TENSION 

TO CAUSE BREAKDOWN. IF A WIRE HAS AT LEAST 10% DEFORMATION 

AND IT WAS CAUSED BY DRESSING THE WIRE AGAINST OR DOWN THE 

TERMINAL IN SUCH A MANNER AS TO CUT OR DEFORM THE INSULATlON, 

IT IS POSSIBLE THAT lNSUFFICIENT TENSION EXISTS BETWEEN THE 

WIRE AND THE TERMINAL TO CAUSE ELECTRICAL BREAKDOWN. THIS 

CAN BE VERIFIED BY MEASURING (A+ B). IF (A+ B) IS JREATER 

THAN OR EQUAL TO .028 INCHES THERE IS INSUFFICIENT TENSION TO 

CAUSE BREAKDOWN EVEN THOUGH THERE IS GREATER THAN 10% 

DEFORMATION. MEASURING (A+ B) IS THEREFORE SUPERIOR TO 

MEASURING THE PERCENT OF INSULATION DEFORMATION BECAUSE IT 

MEASURES TENS I ON. TI-UJS, THE ( A + B) METHOD SHALL SUPERSEDE 

IN ALL CASES WHERE BOTH CRITERIA INDICATE DIFFERENT DEGREES 

~ OF SERIOUSNESS. 

2.39 WIRE THAT H~S BEEN DAMAGED SEVERELY ENOUGH TO CAUSE EXPOSED 

CONDUCTOR MUST BE REPLACED OR REPAIRED 

SEE PROPRIETARY NOTICE ON COVER SHEET 

--

t() 

LLI 
::> I en-. 
en I 
-I 

I 
QI ~, 
It'> I 
C\I I ~. 

I I o, 
w 

I 



Z.39.1 SUPPLEMENTARY IN~ORMATION REGARDING SEVERETY 
OF DEFECTS. SEE ILLUSTRATIONS: 

EXPOSED CONDUCTOR 

< .250 11 

4 

THIS TYPE OF DEFECT MAY POSSIBLY CAUSE 
AN OPERATING FAILURE OF THE UNIT IN SERVICE. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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t 

. 015 II 

EXPOSED CONDUCTOR 

MOUNTING PLATE 

D< . 015 11 

GROUND CLIP 

THIS TYPE OF DEFECT WILL PROBABLY CAUSE 

AN OPERATING FAILURE OF THE UNIT IN SERVICE. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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DEFECT CLASSES ARE DEFINED AS FOLLOWS: 

CLASS 2. ~AY POSSIBLY CAUSE AN OPERATING FAILURE 
OF THE UNIT IN SERVICE. 

CLASS 3. WILL PROBABLY CAUSE AN OPERATING FAILURE 
OF THE UNIT IN SERVICE. 

CLASS 4. A HIGH PROBABILITY OF CAUSING A FAILURE 
WHICH WILL BE INTERMITTENT OR EXTREMELY 
DIFFICULT TO DIAGNOSE AND CORRECT. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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i.4 75 & 100 OHM COAX AND 28 GAUGE SINGLE AND PAIRED 
WIRE SHIELDED CABLE. 

2.41 THE ABOVE CABLES MAY BE RUN ON THE MOUNTING 
PLATE SURFACE, IN FRAME LOOSE WIRE CABLES 
AND IN FRAME LOCAL CABLES. FORMING, PROTECTING, 
AND SECURING ARE PER BSP 800-&12-153, AND -1&4. 

2. 4 2 CABLE ARMS MADE LP CF COAX AM>lm SHEL.CE) CAEl..ES 
SHALL EE SE~ TO A CAa..E SlPPORT ~ ~ N WRE 
GUlES. WHEN Tt£ CABLE ARM IS ~IED AllJ SEClff:O 
BY USN, PLAST1C TY-WRAPS TI£ CABLE ARM MUST BE 
PROTECTED BY TAPWG LWOER THE TY-WRAP. wt-EN TI£ 
CABLE ARM IS SEaJE> TO Tt£ CAB..£ SUPPORT BY 
LOOSE TYING WITH TWNE TAPE PROTECTK)N IS NOT 
REQUIRED. 

. 
2.43 MINIMJM BEM)ING RADIUS FOR 75 AND 100 OHM COAX IS l/2 1

'. 

2.44 WHERE 75 8 100 OtN COAX ANO/OR 28 AWG SINGLE OR 
PAIRED St-ELDED CON)UCTOR CABLES ARE RUN ALCH; THE 
BACKPLANE SURFACE, THE WIRES SHALL BE ~ESSED AS 
SHOWN IN FIG. 2A 

2.45 WHERE 75 a 100 OHM CO\X AND/OR 28 AWG SINGLE OR 
PAIRED SHIELDED CONDUCTOR CABLES ARE IN CABLE ARMS, 
THE WIRE DRESS TO TI-E BACKPLANE TERMINAL FELD SHALL 
BE· AS 9-iOWN 1~4 FIG. 28. 

2.46 75 AND 100 OHM COAX WIRE, WHEN USED FOR LOOSE WIRE 
SHALL BE LOOSELY SPOT TIED AND f\EED NOT BE TAPED; 
BUT SHALL BE ~ESSED INTO THE FRA~ OR LNIT CABLE 
BRACKETS WHEN PROVIDED. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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2.47 Wt-EN COAX CAB ES BREAK OUT~ A FCR1£D CABLE A PtECE 
CF a.EAR TlBNG .118 X 2 tD£S ~ (191 NAT ~ TYPE 
9965374S2, OR EQl.NU.ENT, MJST BE PUSt£D CW 10 EACH 
CO\X WIRE AT Tt£ POINT OF BREAK OUT FRait THE ~D 
CABLE. Tt£ Tl8NG IS TO BE TAPED FROM THE VERY EDGE 
WITH GRAY ELECTRICAL TAPE AS SHOWN BELOW. 

FORMED CABLE GRAY ELECTRICAL TAPE 

A MINIMJM OF TWO COMPLETE TURNS OF THE TAPE ARE TO 
COVER lriE Tl.8NG ANO THE F~ED CABLE BODY OR ARMS 
AT THE BREAKOUT. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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P,------------------,.~MLPWB 

"ijiijijijijij~~~~l~fflfll~ 

USE 111· 

TERMINATING LEADS 
FOR CONNECTIONS 
TO THESE 2 ROWS 

OF TERMINALS 

CABLE WITH 111 

TERMINATING 

a 
a af~l&Ja 

0000000000000a 

USE 2.3 11 

TERMINATING LEADS 
FOR CONNECTIONS 

TO THESE 25 ROWS 
OF TERMINALS 

aaa a 
D a a a 
DD 0 
DD D 
DD D 
aa a 
aa a 
DQ a 
Da D 

0 
aa 
DD 
aD 
DD 
Da 

00 D 
DD D 

USE 111 a a D 

TERMINATING LEADS DDD 

FOR CONNECTIONS DD 
DD 

TO THE SE 2 ROWS 1--....------__;;;.~~-,a:: 
OF TERMINALS 

CABLE WITH 2.3 11 

TERMINATING 
LEAQS 

Fl G. 2A 
TYPICAL COAX OR SHIELDED CABLE DRESS­
CABLES RUN ALONG.BACKPLANE SURFACE 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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CABLE WITH 

ENO OF SOLDER SLEEVE 
SHALL NOT ENTER TE~M 

FIELD 

SOLDER SLEEVES 
SHALL BE DRESSED 
WITHIN THIS ZONE , ________ , 

a a a a a a a a 111 TER-411'-¥\TI~ 
IPODDD LEADS 

TO 
CABLE 
ARM 

aaaaaaa 
aaaaaaaa 

aaaaaaaaaaaaaaaaaaa 
aaaaa 
DIJDD 
aaaa 
Dt;IIDD 

o a aa 
0000 
aaoa 
aaaa 
aaaa 

D 
aa 
!I. a• 
•• 
a ■ 

•• D'2 

USE 2.3 11 

TERMINATING LEADS 
FOR CONNECTIONS 

TO THESE 25 ROWS 
OF TERMINALS 

I.ff 111 TER~ll'-¥\TI~ 
LEADS FOR 
CONNECTIONS TO 
THESE 2 ROvJS OF 
TERMINALS 

DD D 
oaa 
aaa 
a ■ a 

aa a 
aaa 
a ■ a CABLE WITH 2.3 11 

a::::::::,)._...--,.-ITERMINATING 
LEADS 

FJG. 28 

TO CABLE 
ARMS 

TY~ICAL COAX OR SHIELDED CABLE DRESS-

I­
I.LI 
w 
:I: 
(J) 

FROM CABLE ARM TO BACKPLANE TERMINAL FIELD. O 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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J. CABLE END PREPARATIONS. 
3.1 75 AND 100 OHM COAX CABLES AND 28 AWG SHIELDED CA 

3.10 CABLE ENDS REQUIRING GROUNDED SHIELDS; THE END OF THE 
CABLE SHALL BE STRIPPED IN.ACCORDANCE WITH THE 
INFORMATION SHOWN IN FIG. 3A AND JC. SEE FIG. 3B FOR 
APPLICATION OF SOLDER SLEEVE TO THE PREPARED CABLE END. 

3.11 CABLE ENDS NOT REQUIRING GROUNDED SHIELDS; THE END OF 
THE CABLE SHALL BE STRIPPED AND THE HEAT SHRINKABLE 
TUBING APPLIED IN ACCORDANCE WITH THE INFORMATION SHOWN 
IN FIG. JD. 

' 3.12 SOLDER SLEEVES AND HEAT SHRINKABLE TUBING SHALL BE FROM 
RAYCHEM CORPORATION,MENLOW PK. iCALIF. OR APPROVED EQUIV. 

JACKET 
( G-1 & G-2, G -5 WHITE & 
G -3 , G -4 , G -b BLUE ) 

BRAIDED SHIELD AND DIELECTRIC 
(DIELECTRIC MAY EXCEED BRAI ED SHIELD ~p 

TO 1 /1 o IN. 
INSULATION 
BROWN) 

I,._ .35 FOR Gl THRU G6 
NOMINAL-SEE NJTE 2 1.13 ~ 

~NOMINAL 
SEE NOTE 1 

14--------- B ___ ...,.. 

TERMINATION 
GROUP 

1 
2 
3 
4 

5** 
b"'* 

COAX DIM* 
CABLE A 

75 OHM 1. 0011 

75 OHM 2.30 
100 OHM 1. 0011 

100 OHM 2 30 
75 OHM 3.30 
100 OHM 3.30 

DIM 
B 

1. 5L 
2 BL 

1.5il 
2 Rtl 

3.8il 
3. Sil 

* TERMINATING LEAD LENGTHS DETAILED IN 
FIG. 3B. 

** THESE GROUPS SHALL BE USED ONLY ON 
ONE END OF CABLE. 

FIG.3A 
TYPICAL CABLE END PREPARA Tl ON - 75 ANO 100 CH--1 COAX KS21112 

NOTE 1. THE CUTTING LENGTH OF THE COAXIAL CABLE SHALL BE DETERMINED 
BY ADDING THE CONDUCTOR LENGTH REQUIRED FOR EACH MODIFIED 
WIRE WRAP CONNECTION TO THE SPECIFIED TERMINAL TO TERMINAL 

a, 

LENGTH. g 
NOTE 2. Dla.ECTRIC MAY EXCEED BRAl~D SHIELD, BUT THE BRAIDED SHIELD MUST .;, 

BE LONG ENOUGH TO NSURE A PROPER SOLDER CONNECTION BETWEEN N 
THE BRAIDED SHIELD AND SOLDER SLEEVE, u 

NOTE 3. GRo.PS 1 8 3 ARE USED FOR CTF PNS AND GROUPS 2 a 4 ARE USED ~ 
FOR TEFMNAL fltJS. a 

SEE PROPRIETARY NOTICE ON COVER SHEET w 
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.NOTES 

1. THE TUBING OF THE SOLDER SLEEVE SHALL BE CLEAR SO AS NOT TO OBSCURE 
THE SOLDERED CONNECTION. 

0 
N 

t­
LLJ 
LLJ 
::c: 

2. TIME AND TEMPERATURE MUST BE CONTROLLED SO THAT THE PROPER AMOUNT OF ~ 
HEAT IS APPLIED TO EACH SOLDER TERMINATION TO MEET THE FOLLOWING 
REQUIREMENTS. 

A. THERE SHOULD BE EVIDENCE OF GOOD SOLDER .WETTING, WITH A FILLET 
OF SOLDER ALONG SIDES OF WIRE, 50% TOTAL. 

B. THE SOLDERED CONNECTION ON 30GA WIRE, SHALL BE CAPABLE OF 
WITHSTANDING A 2LB PULL TEST. 

C. THERE SHALL BE NO VISIBLE DISCOLORATION OR DISTORTION OF THE 
INSULATION ON THE CENTER CONDUCTOR OR OF THE OUTER JACKET OF 
THE SHIELDED WIRE OR CABLE. 

D. THE SOLDER SLEEVE SHALL COMPLETELY COVER THE TERMINATED 
CONDUCTORS. 

E. THE SOLDER SLEEVE SHALL NOT BE SCORCHED, AND SHALL NOT BE 
DISCOLORED TO ·sucH AN EXTENT THAT THE SOLDERED CONNECTION 
CANNOT BE INSPECTED. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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.35 ± . 05 
B 

TERMINATING GRP DIM A X DIM B 
1 : TYP BKP' t-.i rm,1~1 TFRM 982 tYPE 1.00 1.54 
2:TYP NON-BKPLN CONN TERM. 2.30 2.84 

X SEE FIG. 3B 
DI Mrns I OiJ C: 1 . 13 NOMINAL. SEE NOTE 1 UNDER 
FIG. · 3A 

FIG.3C 
FOR KS-21238 SHIELDED WIRE 

(SINGLE SHIELDED OR TWISTED SHl~LDED) 

ORANGE 
JACKET 

~-~CABLE 

BRAID SHALL BE TRIMMED FLUSH ~ITH 
JACKET AND INSULATED WITH HEAT 
SHRINKABLE TUBING,RT876,BLACK, 

L--L----r==::=,l{_--'3 /3 2 D I A. X • 5 LG. 

N 

t­
w 
w 
::J: 
en 

ii-----1.25 OR 2.55 ---1.CJ i• en 
111 MINIMUM 

FIG.3D 
FOR KS-21238 SHIELDED WIRE 
(SINGLE SHIELDED OR TWISTED SHIELDED) 

DIMENSION C: 1 .13 NOMINAL. SEE NOTE 1 UNDER FIG. 3A. 
SEE PROPRIETARY NOTICE ON COVER SHEET 
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4. BACKPLANE TERMINALS - POSITION OF SOLDERLESS WIRE - WRAP ~ 
w 

CONNECTIONS. w 
X 

4. 1 SOLDERLESS WIRE - WRAP :ONNECTIONS USING 30 GAUGE WIRE 
(/) 

AND MADE BY AUTOMATIC MACHINE (04) TO THE .025 SQUARE 
BACKPLANE TERMINALS SHALL BE POSITIONED WITHIN THE Z1 
AND Z2 LEVELS SHOWN IN FIG. 4. THE LEVELS TO WHICH 
EACH CONNECTION IS MADE ARE CONTROLLED BY PROGRAM. 

4.2 ON UNITS THAT ARE PARTIALLY AUTOMATICALLY AND MANUALLY 
WIRED THE MINIMUM START LEVEL FOR MANUAL WIRING (NON 04) 
SHALL BE Z2 EXCEPT ON A TERMINAL REQUIRING THREE 
CONNECTIONS (ONE OF WHICH MAY BE A BERG CONNECTOR), THE 
Zl LEVEL MUST BY NECESSITY BE THE START LEVEL. 

4.3 FOR COAX OR TWISTED PAIRS, BOTH WIRES OF ONE END THAT ARE 
CONNECTED TO ADJACENT TERMINALS MAY BE WIRED TO THE LOWEST 
COMMON LEVEL AVAILABLE TO BOTH WIRES USING THE SAME 
CONSTRAINTS AS ABOVE PARAGRAPH 4.2. 

4.4 THE MINIMUM START LEVEL FOR THE FIRST CONNECTION MADE 
BY EITHER AUTOMATIC MACHINES OR HAND-HELD TOOLS MAY 
OVERLAP INTO THE SOLDER FILLET AREA AS SHOWN IN FIG. 4 
IN ORDER TO MAINTAIN WIRES WITHIN THE Zl LEVEL. 

5. WIRE INSULATION COLOR 

5. 1 THE INSULATION COLORS FOR THE 28 AND 30 GAUGE SINGLE 
CONDUCTOR WIRES AND THE 30 GAUGE TWISTED PAIR SHALL BE 
THE SAME AS THE COLORS LISTED FOR THE II BU11 WI RE IN 
BSP 800-612-161. THE GENERAL USE OF COLORS IN THE 
WIRING AND CABLING OF EQUIPMENT AS COVERED IN THE ABOVE 
BSP SHALL ALSO APPLY TO THE 28 AND 30 GAUGE KS-CODED 
WIRES LISTED IN TABLE 1. 

5.2 THE COLOR REQUIREMENTS FOR SURFACE WIRING SHOWN IN 
BSP 800-612-161 SHALL ALSO APPLY TO THE 28 AND 30 
GAUGE KS-CODED WIRES (TABLE 1) WHEN USED IN SURFACE 
WIRING. 

5.3 WHERE 30 GAUGE TIGHT TWISTED PAIR (TABLE 1) IS USED IN rt) \J 
SURFACE WIRING THE CONDUCTOR COLORS SHALL BE GREEN FOR w 
THE CONTROL LEAD AND WHITE FOR THE NON-CONTROL CONDUCTOR. ::, 

Cl) 
Cl) 

Q 
I 

IO 
(\J 

u 
v 

I 
Cl 
w 

SEE PROPRIETARY NOTICE ON COVER SHEET 



SPACER 

t 
APP MTG OR RTNR 

FOR BACKPLANE CONN 
NOTE 9 

MTG-~ t------++-++----1+-' 
PLT 

FIG-4 

. 3b0 REF 

LEVEL 

• 200 . 80 
MIN MIN NOT] 9 NOTE 4 

Z2 LEVEL 
.1b0 MAX. 

Zl LEVEL 
.220 MAX. 

0 lL 
I'- w 

• 0:::: 

POSITION REQUIREMENTS FOR SOLDERLESS WIRE-WRAP CONNECTIONS 
AND BACKPLANE CONNECTOR 

NOTES: 
1. AUTOMATIC MACHINE WIRING CONNECTION SHALL BE MADE WITHIN THE 

INDICATED LEVELS, (Zl ,Z2). 
2. IF A BACKPLANE CONNECTOR IS NOT NEEDED, A THIRD CONNECTION 

LEVEL (Z3) MAY BE MADE WITH HAND HELD TOOL AFTER A Z2 LEVEL 
CONNECTION IS MADE. 

3. HAND HELD CONNECTIONS CAN BE MADE IN LEVELS Zl, Z2, Z3. 
4. THIS LENGTH TO BE FREE OF WIRE WRAP AS MEASURED FROM LOWEST 

PIN ASSOCIATED WITH A COMMON 127 TYPE APP HOUSING BEFORE APP 
MTG IS PLACED ON TERMINALS. 

(CON'T ON NEXT SHEET) 

SEE PROPRIETARY NOTICE ON COVER SHEET • 
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5. RECOMMENDED SPACINGS BETW~EN CONNECTIONS IS: 30 GAUGE - .015 
28 GAUGE - .010. HOWEVER, CONNECTIONS MAY TOUCH, BUT NOT 
OVERLAP. 

6. IF 28 GAUGE OFHC WIRE IS U~ED, NO BACKPLANE CONNECTOR MAY BE 
USED IF CONNECTIONS ARE MADE TO THE Zl AND Z2 LEVELS. IF A 
BACKPLANE CONNECTOR IS REQUIRED, ONLY ONE CONNECTION IN THE 
Z1 LEVEL CAN BE MADE. 

7. IF 28 GAUGE ALLOY 135 WIRE IS USED ON A MINIMUM LENGTH PIN 
(I .E .675"), THE MODIFIED WRAP MUST HAVE A MAXIMUM OF ONE TURN 
OF INSULATED WIRE AND A MAXIMUM OF 8 TURNS OF BARE WIRE. 

8. REPAIRS SHALL BE MADE IN ACCORDANCE WI TH BSP 800-612-154 
PARAGRAPH 3,12 ONLY. ·REPAIRS SHALL NOT BE SOLDERED. 

9. NOMINAL. EXPOSED PIN LENGTHS ARE DETERMINED BY RETAINER 
CHOICE AND ARE AS FOLLOWS; 

RETAINER NORMINAL EXPOSED P!N 
13A .22~ 

IOA -2~ 

108 .225 

l27C -2~ 

1270 -2~ 

12-TYPE .2~ 

THE ABOVE IS APPROPRIATE FOR ALL 963Nh, 982,9e2tb,942/943 AND 
ALL 963Ph EXCEPT THE 963PX. A v-X)RST CASE ANALYSIS FOR A 
CORRECT 963PX CONTACT YIELDS A MINIMUM EXPOSED PIN LENGTH 
OF • 205". 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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cmmucTOR 

INSULATION 

b. FLAT, DISCRETE AND SWITCHBOARD CABLE ASSEMBLIES-
982 TYPE CONNECTORS. 

b. 1 GENERAL 
b.11 ALL BACKPLANE CONNECTORS SHALL BE COVER COATED IN 

ACCORDANCE WITH BSP 800-bl0-159 USING -642 FINISH, 
TYPE 3 APPLIED PER FINISH SPECIFICATION WL-2243. 
SURFACE PREPARTION: THE AREAS TRAT ARF SOLDERED 
ARE TO BE CLEANED BY AN APPROVED METHIO; 

b.12 THE STRAIN RELIEF CLAMP WHEN REQUIRED SHALL BE 
RIVETED TO THE CONNECTOR BOARD SO THAT IT CAN 
WITHSTAND A TENSIL LOAD OF 8 POUNDS PERPENDICULAR 
TO THE BOARD. 

b.13 STAMPING OF 982 CONNECTORS THAT ARE USED IN 
CABLE ASSEMBLIES SHALL BE IN ACCORDANCE WI TH ED·<fl2-fCf-tO 

b.14 IF THE LUBRICANT ON THE 982 CONNECTORS IS REMOVED 
DURING THE MAi~UFACTURING PROCESS, RELUBRICATE IN 
ACCORDANCE WI TH THE REQU I REr1ENTS IN SPECIF I CAT I ON 
X-18339. 

b.15 THE CONNECTOR TERMINnL AREA SHALL BE KEPT FREE OF 
ANY CONTAMINATION, AND ~UST PASS CLEAN REQUIREMENT 
PER X-1838b. 

b.lb SOLDER IN ACCORDANCE WITH BSP 800-bl0-159 PART 3F. 

b.17 THE GENERAL EQUIPMENT REQUIREMENTS OF BSP 800-610-159 
AND SPECIFICATION X-17988 SHALL APPLY TO ALL BACKPLANE 
CONNECTORS EXCEPT AS SPECIFICALLY OTHERWISE STATED. 

b.2 FLAT FLEXIBLE CABLE ASSEMBLIES. 

b.21 THE FLAT FLEXIBLE CABLE LISTED IN THE FOLLOWING 
TABLE ARE APPROVED FOR USE IN THE SYSTEMS COVERED 
BY THIS DOCUMENT. 

INT 
32 AWG-OF HC­
SILVER PLT­

SO D 
TEFLON-COLORED 
ON ONE SIDE­
CLEAR ON 

K -

32 A~-OF HC­
Tl~ED COPPER 

PCV--wi I TE -
CODED OI~ ONE 
SIDE 

TEFLON -COLORED 
ON ONE SIDE­
CLEAR ON 

31 
TION 

32 AWG-OF HC­
T I /~NED COPPER 

PCV-w-1 ! TE -
CODED ON ONE 
SIDE 

SEE PROPRIETARY NOTICE ON COVER SHEET. 
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b.22 

6.23 

b.24 

b.25 

6.26 

TERMINATE FLAT FLEXIBLE CABLE ON 982 TYPE CONNECTORS WITH 
REQUIREMENTS SHOWN IN FIG. bB. 
ALL FOLDS USED IN ROUTING FLAT-FLEXIBLE CABLE SHALL BE ONE OF THE 
TYPES SHOWN IN FIG. 0C & 60. 
TYPE 1 ,2,5 & b FOLDS OF FIG. 0D SHALL HAVE SUFFICIENT PRESSURE 
APPLIED ~O SATISFACTORILY SET THE FOLD WHICH CAN BE RETAINED BY 
USING NO~ 900365909 HARDMAN NO. 3672 EPOXY ADHESIVE OR EQUIVALENT 
OR A HOT MELT ADHESIVE THAT CAN PROVIDE RETENTION OR BY TAPING ' 
{TEMP-R-TAP~ HM352 FROM CONN. HARD RUBBER CO OR APPROVED 
EQUIVALENT). . 
THE FOLDS SHOULD CONFORM TO THE BEND, AND THE ADHESIVE SHALL NOT 
SHOW ANY EVIDENCE OF PEELING BACK. 
THE LENGTH TOLERANCE, UNLESS OTHERWISE SPECIFIED, OF ANY 
FLAT-FLEXIBLE CABLE RUN BETWEEN FOLDS AND-OR TERMINATIONS SHALL 
BE .125 INCHES {WITH MAX. CUMULATION OF .50 FOR TOTAL CABLE). 
GROUPS OF FLAT-FLEXIBLE CABLES SHALL BE HELD IN PROPER 
ORIENTATION BY LOOSELY TAPING OR TYING THE GROUP AT LOCATIONS 
CLOSE TO COMMON FOLDS, CABLE BREAKOUT POINTS AND AT ABOUT 8 
INCH INTERVALS ALONG STRAIGHT RUNS. USE TEMP-R-TAPE HM352 
FROM CONN. HARD RUBBER CO. (OR APPROVED EQUIVALENT), CR MINIATURE 
CABLE TIES SUCH AS PANDUIT, TYRAD ETC. IN CASE OF CABLE 
REMOVAL, FROM A TIED OR TAPED ASSEMBLY OF SEVERAL GROUPS ALREADY 
TERMINATED ON A FRAME, IT IS PERMISSIBLE, FOR ANY ONE GROUP PER 
ASSY AND UP TO 20% OF ALL GROUPS IN SUCH ASSY, TO CUT THE 
CONNECTOR{S) OFF AS CLOSE AS POSSIBLE TO THE NEAREST TIE OR TAPE 
POINT FROM THE AFFECTED CONN. 

b.27 WHERE A FLAT-FLEXIBLE CABLE IS RUN WITH IT'S FLAT SIDE PARALLEL 
TO AND AGAINST A GROUND PL~NE FOR MORE THAN b INCHES A 
NON-TERMINATED PIECE OF CABLE SHALL BE USED TO SPACE THE CABLE 
AWAY FROM THE GROUND PLANE. 

b.3 DISCRETE AND SWITCHBOARD CABLE ASSEMBLIES 
b 31 DISCRETE CABLES {LOOSE WIRE5, NO SHEATH) SHALL BE TERMINATED IN 

. ACCORDANCE WITH THE EXAMPLE OF FIG. 0E. USE PANDUIT OR EQUIV. 
MINI PLASTIC TIES AND APPLY WITH INST. TOOL ADJUSTED TO MEDIUM 
TENSION SETTING. 
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b.32 SWITCHBOARD CABLES (WITH SHEATH) SHALLFB~T~~~~l~~~f~Fl~S USED. 
ACCORDANCE WITH FIG. 6H IFUTSHEDIS TTHYPEES~EATH SHALL BE BROUGHT TO 
THiS STRAIN RELIEF IS NOT , 

IF I~ I 
1-, 
I I > WITHIN .250 INCH OF THE BACK OF THE CONNECTOR. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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6.33 METHOD OF TERMINATING THE SHIELD OF A SHIELDED CABLE IS 
SHOWN IN FIG. 6F OR 6G. 

6.34 ON THOSE ASSEMBLIES THAT TAKE VERY SMALL GAUGE AND/OR FEW 
WIRES UNDER THEIR STRAIN RELIEFS, IT MAY BE NECESSARY TO PAD 
THESE STRAIN RELIEFS. PADDING IS TO BE DONE WITH PRESSURE 
SENSITIVE ADHESIVE BACKED SILICONE RUBBER PAD, APPROXIMATELY 
5/16 X 3/16 AND 1/32 INCHES THICK, COHR LASTIC NO. 500 OR 
EQUIVALENT. THE PAD IS TO BE PLACED UNDER THE BRIDGE OF THE 
STRAIN RELIEF, WITH THE ADHESIVE SIDE ON THE STRAIN RELIEF 
AND THE RUBBER OVER THE WIRES. 

6.35 UNLESS OTHERWISE SPECIFIED ON SWITCHBOARD CABLE ASSEMBLY 
DRAWINGS AT THE BUTT OF THE SWITCHBOARD CABLE ASSEMBLIES 
WHERE DIMENSIONS ARE REFERENCED TO THE CABLE SHEATH, A 
TOLERANCE OF+/- 1/2 INCH AT THE BUTT OR+/- 1 INCH OVERALL 
SHALL APPLY. 

, ... 
I rt> 
~ 
LI.I 
LI.I 
X 
Cl) 

FOR SITUATIONS WHERE SMALL DIMENSIONS (GENERALLY LESS THAN 
ONE FOOT) ARE SHOWN FOR GUIDANCE IN ASSEMBLY OPERATIONS ANO 1 

THE DIMENSION SHOWN IS LESS THAN ONE INCH, THE TOLERANCE IS 
+/- 1/8 INCH. FOR DIMENSIONS ONE INCH OR LARGER, THE 
TOLERANCE IS+/- 1/2 INCH. 

FORMED CABLE ASSEMBLIES: THE TOLERANCE APPLICABLE TO 
FORMED SECTIONS OF CABLES ON A CABLE FORMING BOARD IS 
+/- 1/8 INCH FOR STITCH BREAKOUTS AND+/- 1/4 INCH FOR MAIN 1 

ARM AND SUBARM DIMENSIONS AND BREAKOUTS. OVERALL LENGTH 1 !!':I 

TOLERANCES OF THE MAIN ARM IS+/- 1 INCH. 1 LI.I 

ONCE A CABLE HAS BEEN REMOVED FROM THE FORMING BOARD, IT 
SHALL BE CONSIDER ED TO MEET I TS DI MENS I ONA L REQUIREMENTS IF 
IT DRESSES PROPERLY TO THE EQUIPMENT FOR WHICH IT IS 
DES I GNED. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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b.4 POWER CABLES 
b.41 POWER CABLES SHALL BE DESIGNED AND TERMINATED IN 
ACCORDANCE WITH ED-5A121 -10. 

b.5 OTHER CABLE ASSEMBLIES 
b.51 UNLESS OTHERWISE SPECIFIED FOR OTHER TYPES OF CABLES, 

THE WIRES SHALL BE TERMINATED IN ACCORDANCE WITH FIG. bE. 

b.52 WIRES IN A COAXIAL CABLE OR TWISTED SHIELDED CABLE 
SHALL BE TERMINATED BY PREPARING THE ENOS AS IF FOR 
WIRE WRAP (PAR. 3) AND THEN HANDLING THE PREPARED ENDS 
AS IF THEY WERE DISCRETE WIRES. 

b.b JEST REOUiREMENTS 
b.61 ALL DOUBLE ENDED CONNECTOR ASSEMBLIES SHALL MEET 

THE FOLLOWING CRITERIA: 

I 
I 
I 
I I 

I 
IC\11 
I rt> I 

1-1 
~I z, 
CJ) 

A) EACH LEAD IN THE CABLE SHALL HAVE ELECTRIC 
CONTINUITY FROM THE APPROPRIATE CONNECTOR TERMINAL 
AT ONE END TO THE APPROPRIATE CONNECTOR TERMINAL 
AT THE OTHER END. WHEN THE CONNECTOR TERMINATES A 
NUMBER OF LEADS IN PARALLEL, EACH LEAD MUST BE 
ELECTRICALLY CONNECTED AT BOTH ENDS. 

1 
_. 

B) THERE SHALL BE NO ELECTRICAL CONNECTIONS BETWEEN 
LEADS OR TERMINALS UNLESS OTHERWISE SPECIFIED. 

b.62 IN 11DAISY CHAIN" CABLE ASSEMBLIES EACH LEG AND THE 
TOTAL LENGTH OF THE ASSEMBLY SHALL MEET THE REQUIRE-

MENTS OF PAR. b.b1. 

b.63 ALL TERMINATED LEADS SHALL HAVE AN ISOLATION 
RESISTANCE IN EXCESS OF 100 MEGOHMS BETWEEN EACH 
OTHER WHEN TESTED WITH 500 VOLTS O.C. 

6.64 A 1000 VOLT DC BREAKDOWN TEST MAY BE JSED AS AN 
ALTERNATIVE TO VISUAL INSPECTION OF BACKPLANE 
CONNECTORS IN ORDER TO MEET THE .007 MINIMUM 
SPACING BETWEEN CONDUCTORS. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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BACKPLANE 
CONNECTOR 

ADHESIVE 
(NOTE 4) 

STRAIN RIVET 
RELIEF 

(SINGLE Tpt,INATI~ BACKPLANE CO'lN) 

FlAT -RIX 18.E 
CABLE 

.,,,,,,-BACKPLANE 
COtff:CTOR 

DET.2 

ADHESIVE 
(NOTE 4) 

RIVET 

(M TERMINATION BACKPLANE CONN) 

NOTES: 

1. AFTER SOLDERING, EACH WIRE MUST BE LOCATED ENTIRELY OVER THE 
SOLDER PAD TO WHICH IT IS TERMINATED. 

2. SOLDERING SHALL CONFORM TO BSP SECTION 800-610-159 PART 3F. 

3. AFTER SOLDERING, THE SOLDER JOINTS SHALL BE PROTECTED BY A 
CLEAR COVER COAT b42 FINISH TYPE 3 APPLIED PER FINISH 
SPECIFICATION WL-2243. 

4. ADHESIVE PER PAR. b.24. 

5. U~lASS I GNED I 

o' -1 
I I 

b. THE CUTTING LENGTH OF THE FLAT RIBBON CABLES SHALL BE ~: 

DETERMINED BY ADDING .125 INCH TO EACH END OF CABLE TERMINATED,~ 1 

BY TH IS METHOD. 1 
": I 

FIG. 68 
SEE PROPRIETARY NOTICE ON COVER SHEET 
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FRONT 

t 
FIG. 6D 

~ TAPE SHOW I NG 100.1-\ 
\. -- - FOLD LINES 

TAPE 

' TYPE 1 & 2 FOLDS 

TYPE 5 & b FOLDS 

/~\ TAPE SHOWING 

\f::r'1:j/ FOLD LINES 
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TYPICAL 
TWISTED PA IR ----...,u 
(SEE NOTES 

2 & 3 

TYPICAL 
SINGLE 
WIRE 

BACKPLANE 
Cat\tJECTOR . 

FIG.GE 

NOTE 7 

--NOTE 4 

.Ob MAX. 

SOLDER 

RIVET 

--HEAT SHRINKABLE 

NOTE 3 

FIG. 6H 
SEE PROPRIETARY NOTIC~ ON COVER SHEET 
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NOTES: 

1. WIRES ARE CLINCHED ON THE OPPOSITE SIDE OF BOARD THAN COOE 
DESIGNATION. 

2. WHEN TWISTED PAIR IS TERMINATED Tt£ TWISTED PORTION OF THE 
PAfl COME TO WITHIN .25 INCHES OF THE BACK OF THE CONr£CTOR. 

3. THE CABLE SHEATH ON ALL SWITCHBOARD CABLE ASSEM:l.ES MAY BE 
EVEN WITH (~N SIDE) OR EXTEND BEYOND THE HEAT SHRINKABLE 
TUBING. SW1TCH~D CABLE ASSEMBLIES USING 840984934 STRAIN 
RELIEFS MUST HAVE THE KNOB OF Tl-£ STRAIN RELIEF BETWEEN THE 
C'AEl.E SHEATH AND HEAT SHRINK TUBING. (SEE FIG. 6H) . 

4. CABLE ASSEMEI..IES USING TWISTED ~IR OR SINGLE WIRE SHALL NOT HAVE 
AtN WIRES ON THE PRINTED BOARD PORTIOO a= THE BACKPLANE 
C~rECTOR CROSSED IN THE PROCESS OF SOLDERING TO THE BACKPLANE 
CONNECTOR. 

5 DIMENSIONS, LO. AND LENGTH, OF HEAT SHRINKABLE TUBING ARE PRIOR 
TO HEAT PROCESS BEING APPLIED. 

6. USE STRAIN RELEF FURNSHED WITH CONN. IF A ClFFERENT RELIEF IS 
NEEDED, USE ITEM SPECIFIED ~ CA ASSY. DWG. 

7. CABLE SHEATH MAY BE SLIT 1 5/8 TO 1 3/4 INCHES TO FACILITATE 
MANUFACTURING, BUT SLIT MUST FACE AWAY FROM STRAIN RELIEF. 
(SEE EXAMPLE) 

e 
SWBO CABLE___/ 

~STRAIN RELIEF----. 

'-SPUTGOCs HERE ±4 1 
8. THE RECOMMENDED SKIN LENGTH FOR 982 AA-A£ BACKPLANE CONNECT~ 

IS t INCH, ANO FOR 982 AH, AJ,80 TYPE BACKPLANE CONNECTORS IS 1 3/8 
INOiES. AH'< 'vARIAEl.E SKIN LENGTHS FOR 982 TYPE COr..t,!ECTORS, 
WHEN REQUIRED, WILL BE CONTROLLED BY THE MANUFACTURING SHOPS. 

9 THE TWISTING OF THE CABLE BUNDLE TO REDUCE SLACK UNDER t-EAT 
SHRINK TUBING IS NOT PERMITTED. 

,.._ 
rt') 

1-
lu 
lu 
:I: 
Cl) 

10. ALL WIRES MUST BE IN THEIR NORMAL POSITl~S WHEN SLITTED PORTION 
a= SHEATH IS REINSTALLED, ~ 

11. ANY SLACK IN LEADS MUST BE WORKED BACK INTO SHEA TH BEHIND 
HEAT SHRINKABLE TUBING AREA. 

(CONT ON ~T PAGE) 

SEE PROPRIETARY NOTICE ON COVER SHEET 

lu 
:::) 
Cl) 

Cl) 

0 
I 

'° (\J 

u 
V 

I 

0 
L&J 

.... 



I I 

12. FOR FRAMES THAT REQUIRE CABLES TO BE PLUGGED IN ADJACENT TO 
EACH OTHER ON 1/4 INCH CENTERS Tt£ CABLE At«J St£ATH MAY BE 
FLATTENED TO FORM AN 6w. TO MEET THE REQUREMENT AS CEPICTED 
BELOW. 

HOWEVER THE BTL DESIGNER WILL HAVE TO INDICATE ON THE SPECIFIC 
CABLE DRAWING (S) IF ANY TYPE OF SPECIAL HANDLING WILL BE 
REQUIRED FOR THE MANUFACTURE CF THESE CABLES. 

SEE PROPRIETARY NOTICE ON COVER SHEET 

~ 
IJJ 
IJJ 
I 
Cl) 

0 

' i<i 
u 
V 

j 

Cl 
w 



SHIELD BRAID 

NOTES: 

FIG .6F 

SOLDER-SEE NOTE 1 

2 TURN MINIMUM 

SOLID WIRE GROUND LEAD 
SAME GAUGE AS WIRES 
IN CABLE. 

WITCH BOARD CABLE 

hl INCH j 
APPROX.7 

\ 
1. SOLDER PER MPS-50016-THERE SHALL BE GOOD 

SOLDER WETTING BETWEEN THE SHIELD AND AT 
LEAST ONE FULL CONSECUTIVE TURN OF GRND. WIRE. 

2. COVER CONNECTION WITH AN OVERLAPPING LAYER OF 
TAPE OR HEAT SHRINKABLE TUBING. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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b.7 SPECIAL BACKPLANE TESTING REQUIREMENTS 

WHEN CAPACITANCE TESTING OF BACKPLANE WIRING IS REQUIRED 
ON A UNIT, THE CIRCUIT DRAWING Will HAVE AN EQUIPMENT 
NOTE SPECIFYING AN X-SPECIFICATION CONTAINING THE NETS 
TO BE CHECKED. THIS :EST IS TO BE CONDUCTED AFTER ALL 
AUTOMATIC WIRING IS COMPLETED AND VERIFIED BY BEFORE 
CIRCUIT PACK INSTALLATION. THE MEASUREMENT SHALL BE 
MADE USING AN INSTRUMENT HAVING AN-ACCURACY WITHIN 2% 

AND AT A FREQUENCY OF lOOKHZ. 
THE TEST WILL BE CONDUCTED IN TWO PARTS. 
PART 1. TE~TING FOR CONNECTOR PIN CAPACITANCE 

(A) SELECT A MINIMUM OF 25 llNUSED CONNECTOR PINS IN 
THE UNIT BEING TESTED FROM ALL MOUNTING LEVELS 
AND NO TWO PINS SHALL BE IN THE SAME CONNECTOR. 
UNUSED PINS ARE THOSE HAVING NO CONNECTIONS AT 
THE TIME OF TEST. 

(B) MEASURE THE CAPACITANCE TO GROUND (CN) OF EACH 
PIN AND CA-LCULATE THE MEAN CAPACITANCE, CCONN. 

r1+c2+ +cN 
CCONN= · . ~ .. 

N 

N=NUMBER OF PINS SELECTED 
ALL INDIVIDUAL PIN READINGS AND THE MEAN 
CAPACITANCE VALUE SHAlL BE IN THE RANGE OF 3.5 
TO 4.5 PF. 

PART 2. TESTING FOR WIRED NETS CAPACITANCE 

(A) MEASURE THE CAPAC I TAN CE TO GROUND (CTN) OF EACH 
NET AT ONE OF THE POINTS SPECIFIED IN THE X-SPEC 
NOTED IN THE CIRCUIT DRAWING. 

(B) C~LCULATE THE TOTAL CAPACITANCE OF ALL NETS TESTED 

Cr= CT1+CT2+ .... +CTN 
(C) THE UNIT MUST MEET THE FOLLOWING CRITERION: 

Cr - Ne CcONN 
LN ~ 1 . 25 PF/ IN. 

WHERE: Ne = TOTAL NUMBER OF PINS IN ALL NETS 
LN = TOTAL LENGTH OF ALL NETS 

I 
I I 
I o I 

•' I I ~, ~. 
:r1 
en I 

0 
I 

THESE NUMBERS w I LL ALs·o APPEAR 
IN THE CIRCUIT DRAWING. 

IN THE X-SPEC NOTED1 io 
I C\I 
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I SEE PROPRIETARY NOTICE ON COVER SHEET 
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POWER LUG 

NOTES: 

1. TERMINALS SHOULD NOT 
REST ON LUG PROJECTIONS 

2. TORQUE REQUIREMENT TO BE 4 INCH POUNDS MINIMUM 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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TYPICAL THREE 
TERMINAL CONNECTION 

NOTES: 

FIG. 6J 

TYPICAL FOUR 
TERMINAL CONNECTION 

1. TERMNALS SHOll.D NOT REST ON LUG PRC\JECTIONS. 

2.TORQUE REQUIREMENTS TO BE 4 INCH POUNDS MINIMUM. 

' 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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t 
7. END PRODUCT REQUIREMENTS FASTECH 

7.1 THERE SHALL BE NO CONDUCTING PARTICLES IN 
FASTECH TECHNOLOGY FRAMES. 

7.1.1 DUE TO THE CLOSE SPACING OF THE BACKPLANE PINS 
ON THIS EQUIPMENT, SPECIAL CARE MUST BE TAKEN 
TO REMOVE ALL CONDUCT I NG OEBR IS FROM FASTECH TECHNOLOGY 

~ACKPLANES. THE SEVERITY OF DEBRIS DEFECT IS DETERMINED 

BY THE TYPE OF BACKPLANE ASSOCIATED WITH THE UNIT 
IN WHICH THE CONDUCTING DEBRIS IS FOUND. THE 
FOLLOWING TABLE SHOWS THE CLASS OF SEVERITY FOR 
DEBRIS FOUND IN THE BACKPLANE PIN FIELD: 

8. 3B5 COMPUTER SYSTEM 
AN OXYGEN INHIBITING COMPOUND (I.E. NO-OX) IS NOT 
REQUIRED FOR MANUFACTURING OF THIS PRODUCT. 
ALL BSP REQUIREMENTS FOR NO-OX ARE WAIVED UNLESS 
OTHERWISE SPECIFICALLY REQUIRED. 

TYPE OF BACKPLANE PARTICLE SIZE 
2.02>11

, <.Cl,511 >.11>5"' <.100 > .100 
FASTECH TECHNOLOGY .02511 

SQ PINS ON .12511 CENTERS; 
NOMINAL. 10011 CLEARANCE 
BETWEEN PINS: 

-- - - ---
PINS STAKED TO LANDS 
WITH NOMltrnL .02511 

CLEARANCE 2 3 4 

------
PINS STAKED BUT LANDS 
PROTECTED BY COVER COAT. 

2 4 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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8. 385 COMPUTER SYSTEM 

AN OXYGEN INHIBIT I NG cor~POUND ( ; . E. . "NO-OX") 
IS NOT REQUIRED FOR THIS PRODCCT. ALL AT&T PRACTIC~S 
REQcJIREMHITS FOR "NO-OX" ARE WAIVED, UNLESS 
OTHERWISE SPECIFIED. 

SEE PROPRIETARY NOTICE ON COVER SHEET 
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