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1. GENERAL 

t.t Scope of Section 
lnls section briefly describes the 

BELLPAC System of Electronic Module Packaging. 
Whl le this packaging system Is very sl111I lar to 
IA technology In scope and content, Its 
differences provide a viable "next generation" 
step towards universal Bell System design 
standards. 

1 • 1 • 1 The BELLPAC system Is eo111pr I sed of a 
set of cl rcu It packs, connectors < both 

circuit pack and backplane) and shelf 
hardware. The physical design of this system 
currently provides a range of circuit pack 
connectors having connection points from 50 to 
300 pin-outs. Circuit packs and corresponding 
apparatus mounts range from 30 1o 300 square 
Inches• lndlvldual circuit packs wlll vary 
from simple double-sided boards 1o fine line 
multi-layered boards. 

1.1.2 The basic building block concept of 
BELLPAC Technology Is II lustrated In 

Figure 1. Two significantly outstanding 
differences between BELLPAC and 1A technology 
appear as fol lows: 

a. The .025 Inch square pins of the back­
plane are no longer soldered Into the 
MLPWB. Instead they are press f I tted 
Into the plated through holes and are 
referred to as "18 Q)mpllant Pins." 

b. EELLPAC uses a series of circuit card 
connectors (96.3 type> wh lch are attached 
directly 1o the circuit pack. In IA 
technology the 947 type card connectors 
are 11Dunted on the MLPWB backplane. 

- Registered Trademark of Western Electric 

2.2 Canmon Use~ Equlp111ent, Shelf Hardware 
2-3 Bockplanes and Associated Hardware 

3. EQUIP,ENT LOCATION NU~R <EQL) 
3. 1 Vert I ca I end Hor I zonta I Equ I pment and 

Apparirtus Location 
3.2 Pin Field Numbering 

1.1.2.1 As Figure 1 Illustrates the circuit 
cards with the irttached 96.3 type con­

nectors (female a:,ntacts> •te directly to the 
.025 square (.125 grid) pins of the backplane. 
Proper al lgn111119nt of the circuit card to the 
pin fleld Is assured by the card guide and the 
parts I dent I f I ed as ramp and spacer a I I gner. 

1. 1 .2.2 The support structure for a BELLPAC 
Backp I ane as .ihown In FI gure 1 Is the 

mounting pla'f'e• The backplane Is •lf­
allgnlng via precision holes and pin•• The 
11pparatus housings fasten to the mounting 
plate and provide support for the circuit 
cards. 

1.1.2.3 A new series of connectors are 
available for terminating discrete 

wire, flat cable and 00111p0nents 1o the wiring 
s I de of BELLPAC Bockp I anes. These are coded 
982 type paddleboards, similar to the 942 and 
943 typa used on 1A technology. 

1.2 Associated Drawing and Reference 
1nt<PMH1on -

NlrlCE 
Not for use or disc I osure outs I de 

Westrn Electrlc except under wrlt'f'en agree1119nt. Printed In U.S.A. 
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1.2.1 Expanded lnfonnatlon such as part numbers. supple1119ntal assembly Information and 
lnstal latlon repair- methods may be found In the fol low Ing documents: 

ED-4C249-10 Coordinate Number-Ing Plan for Locating Equlp•nt Center- Lines. Associated Requlr-e1111tnts 
loi-7ruiii6er-"'Tng and Letter-Ing. 

~-~.!£_ BELLPAC Technology. Common use Hardware Equipment Arrangement. 

Handbook 9. Section 130.3 
Handbook "nit. Sectlo~.t - Dual Section - Repair- of BELLPAC Technology Multi-Layer Printed Wir­
ing Soar-a'Bickplanes. 

Handbook 261. Section 906 - 1A and BELLPAC Technology Backplane Cable and Wiring Requirements. 
Common De"f'ec'ts and Repair- Methods. 

~-~ -BELLPAC System Guldel Ines 

X-18616 - Gulde I Ines for Assembly of BELLPAC Sl'!elves 

2. SPECIFIC HARDWARE INFORMATION 

NOTE: For Detal led Part and Comcode I nfonnatlon. Refer to ED-4C250-tO. 

2.1 Cir-cult Packs, Codes, Sizes, Numbering 

2.1.1 The BELLPAC System has 25 circuit pack codes In nine sizes. The exact axles and sizes are 
I lsted In Figure 2. The two character- <X>des Indicate the fol lowing: 

I st Character = Connector Type 
S = 963G 
T = 963C 
A = 963M 
U = 963L 

2nd Character= Board Size 
N = 8 X 13 
N = 8 X 9 
L = 8 x 7 
K=6xl3 
J=6x9 
H = 6 x 7 
G = 4 x 9 
F = 4 x 7 

There are some exceptions to these ru I es because not a I I o::>de o::>mb I nat Ions are ava I I ab I e for 
BELLPAC Cir-cult Packs (for- the 963M connectors, double characters are used to designate size.) 

2.1.2 Figures 3 and 4 provide a composite of the various cir-cult pack <X>nnectors and hardware 
opflons. Figure 5 shows the connector pin number-Ing scheme as viewed from the backplane. 

2.2 Common Use Bay Equipment, Shelf Hardware (Frame, Apparatus Mountings) 

2.2.1 Framework - The BELLPAC System normally uses either- the 12- or IS-Inch deep unlfr-ame or 
electronic switching frameworks that are 7 feet tall. The basic framework dimensions are 

as fol lows: 

Bay Width 
Between inner- Sur-faces 

Type~~ Total Width ~ Uprights ----
SfngleBay 2 ft. t-15/16 fn.* 23.5 In. 
Single Bay 3 ft. 2-15/16 In. 36.5 In. 
Double Bay 4 ft. 3-15/16 In. 23.5 In. each 
Double Bay 5 ft. 4-15/16 In ■ 23.5 In. & 36.5 In. 
Tr-Ip le Bay 6 ft. 4-15/16 In. 2.3.5 In. each 

*Uni frame 

,. 
l 

) 
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2.2.2 Shelf Assemblies - A typfcal shelf 
'!Tielll;ly Includes several apparatus 

mountings, a 111:>Untlng plate, backplane 
subassemblyf card guides, designation !>trip, 
and coded c rcult packs <s- Figure 1). 
BaLPAC She If Assemb 11 es are ren1:>vab le from 
the front of the equipment framework to enable 
rapid r-eplacement. 

2.2.2.1 Mounting Plates - The 110untlng plate 
iiiechanlcal ly supports the shelf 

assembly cx,mponents (apparatus housings, back­
p I ane etc. > and un I ts the comp I ete as semb I y to 
the framework (see Figure 6). Mounting plates 
are rnede In heights of 4, 6 and 8 lnehes. 
Fri,me mount Ing bars attach to the back of the 
frame uprights to for-ma mounting surface 
accessible from this front. 

2.2.2.2 Apparatus Mountings - The BELLPAC 
&pp&F&+Us fti5Un+lngs atti,ch to the 

mounting plate from the front side of the 
freme. This al lows lnstal latlon and 1"81110val 
of the apparatus 110untlng from the bi,ckpfi,ne 
to fi,cl lltate backpli,ne compliant pin repi,lr 
12nd field Changes (see Figure 7). 

2.2.2.2.1 The apparatus mountings provide 
circuit pack mounting on 1/4 Inch 

centers with i, 1/2 Inch minimum distance 
b~tween circuit packs. lnsertable plastic 
car-d guides provide circuit pack alignment and 
plastic designation strips Tdentlfy the cir-
cu It pack code. Spacers are used to fasten 
the front of the apparatus mountings together 
when the 110untlngs are adjacent. 

2.~ B12ckplanes and Associated Hrdware 

2.3.1 Backplane Assemblies consist of the 
bRkpl&ne pflnfed wiring board (multi­

layer, double sided, etc.>, compllant pins, 
backplane spacers, target pins, spacer 
allgners, the mounting plate and circuit card 
all gnment ri,mps. 

2.3.1.1 Compllant Pin Backplanes - The 
SECCPAC System uses .025 square ter­

minal pins with a compliant oenter section 
which ls press-flt Into the plated through 
holes of the backplane printed wiring board 
(see FI gure 9). The ~ II ant pins are not 
soldered Into the backplane as In IA technol­
ogy therefore Improving the rellablllty of 
this connection and providing a more repair­
able product. 

2.3.1.2 Spacer Aligner - (Figure 8) This 
positions the backplane the appropri­

ate distance from the mounting plate, Insu­
lates this backplane from the mounting plate 
and aligns the card ramps to the terminal pin 
f leld. 

2.3.1.3 Backplane Spacer - (Figure 8) 
posiflons the sides of backplane the 

same distance from the mounting plate as the 
spacer aligner. It also Insulates the back­
plane from the mounting plate. 

2.3.1.4 Target Pin - (Figure 8) These align 
fne entire backplane to the mounting 

plate. 
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2.3.2 Power Terminals are used to bring a 
power lead Info a prln"ted wiring board 

backp I ane. The BELLPAC System uses the 221 B 
terminal shown In Figure 10. This terminal Is 
"L" shaped with four ~llant pins and i,n 
Insulating block In Its base. The termlnal Is 
press flt directly Into the plated through 
holes of the backplane. 

2.3.2.1 The mating connector receptacles wl 11 
usually be a crimped connector such 

as N4P 250 series, FASTON, Thomas and Betts, 
STAKON etc. 

2.3.3 Shorting Contacts provide a method for 
electrically shorting two adjacent pins 

or- a BELLPAC backplane. As shown In Figure 11 
the F-608191 Contact Is Inserted into the 
backplane from the connector- side. With the 
circuit pack In place, the 963 connector 
mounting keeps the contacts In an open posi­
tion away from the terminal pins. When the 
circuit pack Is n,moved, the contacts close 
and shor-ts the two p Ins together. 

2.3.4 2.£. Type Apparatus Mountings 

2.3.4.1 127 type apparatus 110untlngs are used 
to reta In 982 and 963N type c:onnec­

tors on the wiring side of the backplane. 
These apparatus mountings should not be con­
fused wl-th those used for 1110Untlng circuit 
packs (sometimes referred to as apparatus 
housings <see Figure 7). These apparatus 
mountings are slml Jar In function to the 82A 
and 828 apparatus mounts used In 1A technology 
for reta In Ing the 942 padd I eboard oonnector-s. 
The apparatus mount Ing cons I sts of a p I as-t I c 
guide block, 'hlo lock springs and 'hlo retainer 
springs (see Figure 12 and 13). 

2.3.4.2 The 127A can retain four 982-type, 2 
x 12 contact connectors or- any comb I -

natl on of 982-type connectors In a cluster of 
4 x 25 pin array. The 127B can retain six 
982-type 2 x 12 contact connectors or any com­
bination of 982-type connectors In a cluster 
of 6 x 25 pin array. 

2.3.4.3 The 127 type apparatus mountings are 
removed by pushing the lower part of 

the retainer towards the pin field with a 
po I nted dev Ice Ca screwdr I ver > unt i I the 
retainer hooks clear the support flanges. 

2.3.5 982 and 963N Connector-s 

2.3.5.1 982 and 963N Connectors can terminate 
d I screte w I res and f I at cab I e COnt­

ponents. They prov I de backp I ane I nterconnec­
t I on. These connectors are s Im I I ar In des I gn 
and function to the 942-type connectors used 
In IA technology. See Figure 14 for typical 
terminal Identification. 

2.3.5.2 Only the R-5163 Connector Removal 
Tool (credit a,rd) Is approved for 

removing BELLPAC type Connectors from the 1.27 
type apparatus ncunt I ngs. 

2.3.5.3 To remove the connector, Insert the 
R-5163 between the lock spring and 

the connector. This deflects the lock spring 
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and perm I ts the connector to s 11 de out of the 
apparatus mounting <see Figure 15). 

3. EQUIPMENT LOCATION NU~R (EQL) 

3.1 Vertical and Horizontal Equipment and 
APP8FffUs-c.c5c6tl0ri 

3.1 .1 Al I equipment and apparatus mounted on 
frames utilizing BELLPAC technology are 

located by the Intersection point of vertical 
and hor I zonta I center II nes spec If I ed as an 
equipment location number (EQL>. The basic 
EQL number Is nine digits In groups of three. 
The digit designations are defined as follows: 

EQL NU~R 
X XX XXX XXX 

FRAME BAY t«> • 
VERTICAL LOCA Tl ON 
HCRIZONTAL LOCATION 
PIN NU.eER 

3.1.2 To utlllze the EQL number, the 
lnstal ler must envision the frame as a 

coordinate !J'ld of vertical and horizontal 
I Ines. The vertical I Ines as viewed frOID the 
frame front <see Figure 16) are spaced .125 
(1/8 incnT""apart starting 1-1/4 Inches fr011 
the left st de of the fram uprl ght. The hor­
izontal I Ines begin at the floor or fra111e base 
and are spaced at one Inch Intervals to the 
top of the frame. 

3.1.2.1 Frame vertical EQL position numbers 
w 111 be stamped on the rear sl de of 

the right frame upright or, If obscured, on 
the right frame mounting bar and on the left 
frame upright In the front. Sta~lng will be 
every four positions beginning with 08 (08, 
12, 16, ••••• ,76, 80). Position 00 Is the 
floor or frame base. 

3.1.2.1.1 Oouble and triple bays are further 
Identified by having the middle 

uprights numbered as above, and the bay 
numbers C0,1,2) stamped. 

3.1.2.2 Horizontal EQL numbers In most cases 
w I I I be s I I k screened or etched on 

the backplane or mounting plate. If the EQL 
number Is not marked. It wt 11 be necessary to 
determine the pin location by manually count­
Ing the pin columns as stated In Paragraph 
3.2.4. 

3.2 Pin Field Numbering 

3.2.1 Connector pin fields are defined as al I 
of the terminal pins on a BELLPAC Back­

P I a ne that correspond to the mat Ing c I rcu It 
pack connector. A connector pin fleld may be 
two, four or six columns wide (see Figure 16). 

3.2.2 Terminal pin fields are only one column 
wide. 

Terminal pin fields may be continuously adja­
cent to each other as required. (Example -
terminal pin flelds between connector pin 
flelds.) 

4 

3.2.3 Terminal pins are also avallable within 
certain connector pfn fields• These 

w 111 be on the bottom, on top and w I th In the 
middle of the connector fleld. 

3.2.4 As show In Figure 16, the pin field 
vert I ca I EQL ( 1 " I ncrements > 

corresponds to the vertical center of the clr­
o,lt pack apparatus mounting. The horizontal 
EQL begins with 000, 1-1/4 Inches fr01D the 
left side of the frame upright and proceeds In 
1 /8 Inch Increments across the backp I ane. The 
horizontal EQL of the connector or termfnal 
pin field Is the EQL directly to the right of 
the "0" column of the fleld. 

3.2.4.1 A 963G and 963L connector would not 
be mixed In the 581119 appratus mount­

Ing and are only shown In Figure 15 for Illus­
tration purposes. Typically, the EQL pin 
Identifications for the third pfn down fr0111 
the top In the rt ght most ex>I umn for each 
field would be es fol lows: 

LEFT BAY ,. 0 AND VERTICAL LEVEL • 32 
TERMINAL PIN Flao - 032-096-056 
TYP 9636-114 CONN. PIN FlaD - 032-100-154 
TYP 963L-300 CONN. PIN FlaD - 032-106-556 

3.2.5 Components such as 127-type apparatus 
mounts, 982 paddleboards, and power 

terminals are located on the backplane wiring 
side (back of frame> by the 0011ponents lower 
iirTmost terminal <see Figure 17>. The hor-
1 zonta I EQL of th Is component w 11 I be the 
column number of the pin field In which the 
lower leftmost terminal resides, unless the 
terminal resides within a connector field. 
Then the hor I zonta I EQL w I 11 be the same as 
the connector f I e I d. 

Attachment: 
Figures I - 17 

Engineering Planning Manager 
Clnstal latlon> 

Reason for Reissue: 
Revised Paragraph 2.3.4 to 2.3.5.3 
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Code 

SF 

SG 

SH 
SJ 
SK 

SL 
SM 

SMN 
SN 

ALL 
AMM 

AMN 
ANN 

TF 

TG 

TH 
TJ 
TK 

TL 
TI1 

TY 
TN 

UL 
UM 
UN 

Size H x L (in.) 

J.67 X 7.875 

J.67 X 9.875 

5.67 X 7.875 
5.67 X 9.875 
5.67 X lJ.875 

7.67 X 7.875 
7.67 X 9.875 

7.67 X 10.917 
7.67 X lJ.875 

7.67 X 7.975 
7.67 X 9.975 

7.67 X 11.017 
7.67 X lJ.975 

J.67 X 7.375 

J.67 X 9.]75 

7.67 X 7.]75 
7.67 X 9.]75 

7.67 X 10.417 
7.67 X lJ.775 

7.67 X 7.375 
7.67 X 9.]75 
7.67 X 13.375 

-2-

Connectors Pin-OUt 

963G-50 50 

963G-82 82 

9630-114 114 

963M-150 150 

96JC-100 100 

NOT DESIGNED 

963C-20()1t 200 

9.63L-300 JOO 

*Twin 96JC-100 is used until 963C-200 becomes available. 

BELLPAC CIRCUIT PACK CODES AND SIZES 

FIG. 2 (PAR. 2.1.1) 

Usage 

Low 

Low 

Low 
Low 
None 

MediUIII 
Medium 

None 
Medium 

None 
None 

None 
None 

Low 

None 

Medium 
Medilllll 

Medium 
High 

None 
None 
Low 

llP-1024-H 
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IIOUNTEO 

C·ICIII 
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L-ilo 
-«:TOIi 

FIG. 3 COMPOSITE OF CIRCUIT PACK OPTIONS 
(PAR. 2. 1. 2) 

RP-1024-I 
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FIG. 5 CONNECTOR PIN NUMBERING FOR CIRCUIT PACKS VIEWED 
FROM BACKPLANE (PAR. 2.1.2) 
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MTG ttAA --. _ 

D 
MTG BAR 

-6-

FR~ ME _ 

---------

MTG PLATE_/ 

• 
I 

F"RONT 

l 

CROSS SECTION OF MfG PL.lTE UN F"RAME RP-1002W 

FIG. 6 FRONT-REMOVABLE MOUNTING 
PLATE (PAR. 2.2.2.1) 

CONNECTOII -
71, 7F, 7H, 70 

G 

, C 
\ 

TOIIIIA ... 
suPPOIIT 7 A, 7E 70. 7C 

RP-1024-L 

FIG. 7 APPARATUS MOONTING AND ASSOCIATED 
HARDWARE (PAR. 2.2.2.2 and 2.3.4) 



HB 9 
HB 261 

SPRING CLIP 
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LONG PIN 
GOES INTO 
BACKPLANE 
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Attachment 

NARROW 
TANG 

COK'LAINT PINS 

BACIPLANI! SPACER 

PRINTED WIRING BOARD (MLPWB,DSR, ETC.) 

FIG. 8 'BACKPLANE ASSENILY' 
(PAR. 2.31 TO 2.314) 

RP-1024-M 

FIG. 8 SPACER ALIGNMENT 
(PAR. 2.3.1.2) 
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FIG. 9 COMPLIANT PIN BACKPLANE 
(PAR. 2. 3 .1.1) 

RP-1024-N 



HB 9 
HB 261 

( 

( 
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SVLOER 
PL.O.T(D 

REGION 

FIG. 10 POWER TERMINAL 
(PAR. 2.3.2} 

POW[I! 
CAIL£ 

---Al"PMATUS 
IIOUIITING 

RP-1024-0 

130 
307.1 

Attactrnent 
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>< >< RP-1024-P 

FIG. 11 SHORTING CONTACT WITH CONNECTOR 
(PAR. 2 . 3. 2) 

982-TYPE 
CONNECTOR 

SUPPORT 

RP-1024-Q 

FIG. 12 127 TYPE APPARATUS MOUNTING 
(PAR. 2.3.4) 
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H 
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A 
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MOUNTING PLATE 
RP-1024-R 

FIG. 13 127 TYPE APPARATUS MOUNT 
(PAR. 2.3.4) 

STRAJ,1 RELEF 
SEE NOTES ON SH 18A 
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