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1. GENERAL

1.1 Scope of Section

1.11 This section explains and illus-
trates Circuit Schematics, Equip-
ment Drawings and Wiring Diagrams associated
with printed wire circuits.

2, PRINTED WIRING

2.1 Application

2.11 Printed wiring is a means of
making electrical connections with-
out the use of individually insulated wires.

2.12 It is used on apparatus which can
be divided electrically and
physically into small units. These divisions
are most commonly made by stages such as
amplifier, multivibrator, oscillator, net-
works, etc.

2.13 Printed wire may also be used to
multiple units together.

2.2 Construction

2.21 Printed wiring consists of a con-
ductor pattern on an insulating
base. The insulating base is generally a
panel of plastic or of laminated sheets.

2.22 The conductors are usually strips
of solid or reconstituted metal
bonded in a prescribed pattern to the sur-
face of one or both sides of the panel.
Panels constructed in this manner are called
"Printed Wiring Boards.”

2.23 The components of the board are
joined to the conductors by solder-
ing directly on to the conductors or to eye-
lets or binding posts connected to the con-
ductors. Circuit components to which the
conductors connect are frequently mounted
directly on the board.

3. PRINTED CIRCUITS

3.1 The terms Pr1nted Circuits” and
"Printed Wiring” are frequently used
interchangeably. Strictly speaking,
"Printed Circuit” implies that in addition
to conductors, there are present other cir-
cuit elements such as resistors and induc-
tors produced by similar means.

4. SPECIFICATION DRAWINGS FOR PRINTED WIRING
ASSEMBLIES

4.1 Specification drawings for printed
wiring assemblies convey information
on small packaged units and illustrate the
assembly of components and details on the
associated printed wiring board.

4.2 Drawings for printed wiring assemblies
are assigned in the "J,” "ED” or "H"
series.

5. FUNCTION OF PRINTED WIRING SPECIFICATION

5.1 The printed wiring specification is
a combination wirlng dxagram and

assembly drawing in the "J", "ED” or "H"
series and is restricted to the manufacture
of one basic list or . group. As a new list
or group becomes "ready-to-order” the exist-
ing list or group is rated "MFR. DISC."
(Manufacture Discontinued).

5.2 Each printed wiring assembly is as-
signed a name in accordance with 1ts
electrical function, e.g. "Gate,” "Timer,’
"Amplifier,” "Flip- Flop, Fxlter "etc.

5.21 The title of the specification is
given in terms of equipment rather
than circuit, e.g. "fTimer Unit" instead
of "Timer C1rcu1t

5.3 A printed wiring specification con-
sists of one complete circuit package
schematic (CPS) figure. Only those com-
ponents and connections indicated within
the circuit package schematic figure are in-
cluded in the printed wiring specification.
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6. SPECIFICATION DRAWING FORMAT

6.1 General Format

6.11 The general arrangement of a new
"J,” “ED" or "H" specification
conforms to the format shown on Supple-
ment "A.” This format will also apply to
existing drawings raised to a higher dash
number. Supplement "A" illustrates a com-
plete specification.

6.2 Assembly Figure

6.21 The assembly figure represents
the latest unaltered vintage of
product. Modifications or added features
which are to be incorporated on existing
products are depicted as modification fig-
ures or supplemental lettered figures. In
each instance, modification or supplemen-
tary figures specify the assembly figure
they modify or supplement.

6.211 The assembly figure is numbered
in accordance with the associ-
ated list or group number.

6.212 New features added to existing
products require a figure to
indicate how the feature is to be applied.
These figures are alphabetical in sequence,
e.g., Figure A, Figure B, etc.

6.213 Modification views are also
identified alphabetically,
e.g., mod view A, mod view B, etc.

6.3 Component Designation Table

6.31 The ''Component Designation Table"

is provided on multisheet speci-

fications when the stock list and assembly
figures are not located on the same sheet.

6.311 On single sheet specifications,
component functional designa-
tions are indicated in the stock list. Com-
ponent mounting modules are omitted in these
cases.

6.312 The component mounting module
which is the distance between
component lead insertion points is specified
in even tenths of an inch, e.g., 0.6, 0.8,
1.0, etc.

6.4 Hole Data Table

6.41 The component "Hole Data Table"
is only included on a specification
when a common piece part drawing can be
utilized, otherwise, the table is located
on the individual piece part drawings.

6.5 Modification Table

6.51 The "Modification Table" is only
. used to indicate Class "A" changes
incorporated iato the board assembly.

6.511 Information listed in the "Modi-
fication Table" briefly indicates
changes brought about by a Class "A"' change.
This table is not in lieu of a Note 76 which
indicates deviations between the assembly
circuitry and the Labotatories Schematic.

6.6 Component Mounting Views

6.61 Component mounting views are pro-
vided when the method of mounting
components deviates from those specified in
the Bell Systems Practices for printed wiring
assemblies.

6.62 All dimensions listed in a com-
ponent mounting view are indicated
as a reference dimension. Dimensions in-
dicated on the assembly drawing are to aid
in the use of the drawing and should not be
considered as a set requirement on the field
unless so specified in an associated document.

7. WIRING DIAGRAM SHEETS

7.1 Requirements

7.11 Wiring diagram sheets are used to
indicate wiring external to the
printed Wiring Board but which are also part
of the basic assembly package. (See Para-
graph 8.2.)

7.12 When wiring diagram information is
provided, a multisheet format is
used. This format is composed of three groups
of sheets, each numbered from one up.

7.121 The first group of sheets are
information and stock list
sheets and are designated "A".

7.122 The second group of sheets con-
sist of wiring diagrams and
illustrations and are designated "B

7.123 The third group otf sheets are
the equipment portions and the
assembly figures and are designated "C".

7.2 Wiring

7.21 Wiring diagram figures are used
in licu of wiring dinreram drawings

and indicate wiring that is not part of the
printed wiring paths, but which is part of
the assembly and circuit package schematic
(CPS). The use of wiring diagram figures
is restricted to those conditions where
visual inspection of the assembly will not
permit identification of the terminating
points. Wiring to test points, connectors,
straps, etc., shown within the assembly
figure are not depicted as part of the wiring
diagram figure,

7.22 The wiring diagram figure is desig-
nated as a continuation of the as-
sociated assembly figure.

8. PRODUCT VINTAGE IDENTIFICATION

8.1 Class "A" Change

8.11 On printed wiring assemblies all
Class "A" changes applied to a
manufactured assembly or an assembly in the
stages of manufacture will have product
identification.
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8.2 prawing Records for Class "A” Changes
8.21 The assembly shcets will contain a
"Modification Table”  and "Mod
notes assigned in alphabetical sequence to
each Class "A" change affecting products in
the process of manufacture, shipment, in-
stallation, or cutover to the customer.

8.22 Modification views are provided

A | when changes modify existing pro-
ducts by the addition, removal or relocation
of components, terminals, printed paths or
' regular insulated wire.

8.23 Modification views are cross ref-
erenced in the modification notes,

indicate how changes or modifica-
tions are applied to existing products.
They modify the product to agree with the
current assembly figure,

. 8.24 Modification views serve only to

8.3 Product Jdentification

8.31 "Modification Notes” also identify
the product vintage. "Gl, Mod A"
would identify the second vintage, "GI, Mod A
B" indicates three vintages and "G1l, Mod A,
B, C" would be used to indicate four vintages,
The first vintage is the initial product be-
fore any changes have been applied.

8.32 The addition of a new numerical
list or group eliminates previously

designated "Mod” notes on the new product.
The alphabetical sequence of notes is re-
tained for Class "A" changes on the new list
or group, e.g., G2, Mod D.” A third vintage
of Group 2 would be indicated as "G2, Mod D,
E."”

8.33 Changes or modifications that do
not affect the master drawing are
assigned a "Mod" note and are stamped on the
printed wiring side.

8.34 Changes or modifications that re-
quire a change in the master draw-
ing will, when changed, include all "Mod"
notes assigned for that list or group.

8.35 The equipment specification code
and list number appears on the
front (face) plate of products so equipped
. provided sufficient space was available.

8.36 Modification notes assigned to the
product are also identified on the
front (face) plate if sufficient space is
available.

8.361 When sufficient space is avail-
able all "Mod" notes assigned
/ to a specific base list or group will also
. appear front (face) plate of the product.

8.362 When sufficient space is not
available only the latest "Mod"
note will appear on the front (face) plate,
e.g., Mod C instead of Mod A, B, C.

8.3621 The printed wiring board
will designate through either
the etch process or a stamping operation all
"Mods"” applied to the product.

9. ADDITION OF LISTS OR GROUPS

9.1 Minor "B” or "D" changes involving
impruvements and new features are
usually applied on a lettered list basis,

9.11 Lettered lists or groups are pro-
vided to apply new features to
numbered lists or groups of earlier vintages
for field modification purposes and are as-
signed as indicated in the following examples.

J12345AA-1 List 1 Original circuit
or
ED-54321-30 Group 1
List 2 Original circuit and
or improvement Feature A
Group 2
List A Wiring and apparatus

or required to modify

Group A list or group 1 to
provide Feature A
List 3 Original circuit and
or improvement Feature A
Group 3 and B
List B Wiring and apparatus

or required to modify

Group B 1list or group 1 to
provide Feature B
List C Wiring and apparatus

or required to modify
Group C 1list or group 2 to
provide Geature B

9.12 Lettered lists or groups may also
be provided to apply circuit im-
provements. These improvements relate to
the component codes and values. Path con-
figuration is not affected. Typical examples
are as follows:
J12345AA-1 List 1
or
Group 1

Original circuit
or )
ED-54321-30
List A

or
Group A

Component value change

List B
or
Group B

Component code change

9.13 In addition to the foregoing,
lettered or numbered groups are
also used to provide field modification kits
or additional printed wiring assembly (Slave
board) conncctions to an original assembly.
See the following examples:

J12345AA-1 List 1 Original circuit
or or
ED-54321-30 Group 1
List 2 Original circuit and
or improvement Feature A
Group 2
List 3 Field modification kit
or or "slave board
Group 3 assembly"”



9.14 Lettered lists or groups are only
assigned to provide optional fea-
tures if the features are of a plug-in
variety. Examples of this type of assign-
ment are illustrated below:

ED-54321-30 G1 Basic Unit
GA Plug-in crystal for 10,000

cycles

GB Plug-in crystal for 20,000
cycles

GC Plug-in crystal for 30,000
cycles

9.141 A note on the assembly drawing
will indicate that Group 1
must be ordered equipped with GA, GB, or GC.

9.2 When printed wiring assemblies are

used on station equipment, e.g., PBX,
Data Sets, etc., and office records are not

maintained on the unit equipment, all changes
regardless of classification will be pro-
vided by a new list or group.

9.3 Options or New Features

9.31 Options or new features that af-
fect the operation, components or
path configurations may be added at any
time, provided the new product is electric-
ally and mechanically interchangeable with
the replaced product.

9.311 When complete interchangeability
is not possible a new specifi-
cation will be originated.

9.312 Optional features will be
avoided unless they involve,
a plug-in type of option.

9.313 Options involving wiring path,

strap wires or "wired-in" com-

ponents will be provided on separate speci-
fications.

9.32 Component feature lists or groups
may be added to the specification
if the same piece part board was used on all
lists or groups and the optional features
pertain only to the addition or substitution
of components.

9.33 Minor Class "B" or "D" changes
will be provided by the addition
of a lettered list or group on the printed
wiring specification. These lettered lists
or groups will be incorporated on ordering
specifications by means of a stock list
line-out, e.g., ED-54321-30, G1, A.

ATTACHMENT
¥igures 1 and 2 on Pages 5 and 7.

Reason for Reissue:
To update entire section and rearrange
format,

9.331 The "line-out™ of lists or
groups in the stock list of a
specification ordering printed wiring boards
may appear under the following conditions:

(a) Lists or groups are both elec-
trically and mechanically
interchangeable.

(b) No new feature or option is
incorporated by the design
change.

(c) No replacement record is re-
quired.

9.332 The "line-out” of lists or
groups in the stock list of a |
specification ordering printed wiring boards
will not be used under the following con-
ditions:

(a) A new option or circuit feature
is added.

(b) A new mechanical feature is
added.

(c) Changes in material require
documentation, e.g., amplas
changed printed wiring.

(d) Changes in the manufacturing
process change the physical
aspect of the product, e.g., fabricated
parts converted to die cast parts.

10. DOUBLE SIDED PRINTED WIRING ASSEMBLIES

10.1 Printed wiring assemblies utilizing
printed paths on both sides of the
board are illustrated in two views; component
side view and noncomponent side view., These
views are designated as parts of the same
figure number.

10.11 The component side view consists

of components, terminals, strap

wires and wiring paths physically located on
that side of the board.

10.12 The noncomponent side indicates
terminal designations, piece
part numbers, "'Mod” notes and wiring paths
physically located on that side of the board

10.13 Assembly views are indicated as
"Top View,” "Side View," etc.,

and the title of the view specifies the
associated list or group number.

Manager, Engineering Practices

Replaces Section 6 dated 3-3-55.




HB 1 ' 5

32 - s
r' STOCK LiST 0D MODIF 1CATION, NOTES TABLE & . MANUFACTURING NOTES
a8 LIS LU RE BFJRGT coL 2 | ™OD VtEW *A" ADDED FOR GRP 3 co | A s {cle 3 F 6 H &
e B ' 1PN AT NG,
wrovr | B3 coot DESCRIPTION NOTE | LNt s | RESISTOR R9 & R1s CHANGED FROM 140R EQuipwemT 1ng | OFF |NO ta FIo | we ) aee
LROU? 70 READ 1330 FOR GRP 3 FRAMEWORK, ASSENSLY & EQUIPMENT FOR OWE : 1-13-43
1 1 P 43R695 PRINTED wWiRING BOARD 10 SUPERYISORY SIGNALING DEMULTIPLEXER CIRCUIT ! 1 ED-12345-30 1 Jo0 | tam] |
1 1 P-43R795- £ RANE PACKAGE 1- SHADED AREA INDICATES CIRCUIT PATH ':020;'!_5“ A L M0D NOTE
] N 2T) FACE PLATE B A S e, e OF THE 1-6-63  ATET CL
A \l P-43R7%9 KNGB WE CL *a"
) \ P-43R792 TEST POINT BLOCK ASSEMBLY 105 Nxi 2-ALL PARTS SHALL BE ASSEMSLED FOR IDNe] 88 | tan] 2
SHIPMENT. MOD NOTE B ADDED.
-e- e
1] 3-< > (MDICATES DESIGNATIONS st arg | 370763 ATAT KL PAT
PROVIDEC IN ACCORDANCE WiTH OTHER
INFORMATION.
J88
] ) 6018 CAPACITOR 5_UF 110 X|x! 4-ALL WIRING TO BE D3, 248w COLORED GREEN JHOLE & TERMINAL DATA
UNLESS OTWERWISE SPECIFIED AND MUN 1N ] TABLE RMVD.
GENERAL PATH SHOMN IN FIG T, &-11-43
WE_CL_*A®
1 ] X5-14056 L-7_ CAPACITOR 470 UUF xlx| 5- —»4- ARROM INDICATES TME DIRECTION OF Jee | Lan
LON RESISTANCE TO POSITIVE CURREMT
15 non.
1 . 4328 D10DE
[ 1y T6C y TRANSISTOR
1 2 120 120
1 [} 2214 rRES)STOR *3370HNS
1 3 178
1 . 2370
—
1 2 2670 [¥;)
1 [] 4540
1 [} L 4 10,000
130
135
140 ENGINEERING NOTES .
1 2 28320-4 FASTNER (CAMLOC) B v
AGREES wiTH 'SSVE}Y |2 13 1 4
1 3 AD (32) MBS RIVET SP ARG20.014 15531 11411
Y 2 T 7T 17ap (3% @es RIVET 145 APPX
___] AUNITED SHOE MACHINERY SHELTON, sp-73017-01 fussty | 21313
CONN OR EQUIV)
52-THIS PRINTED WIRING BOARD IS USED OM
J70001A-1.
150
- - “—— -4
155
T T T 160
165
B £0-12345-30 A.T.87. CO. RATING
- A.1.4T. CO. STANDARD
170 s A== DATA SYSTEMS
N ——— ] — CENTRAL OFF ICE
oLl A B | CJDIE ¢ SPECIFICATION FOR W.E. CO. RaTiNg
FIG | OPT [71G | wRG | PP . B1 CARRIER DATA TERMINAL STANDARD
e B T BT R REMGRES SUPERVISORY S1GNALING DEMULTIPLEXER
) CIRCUIT PACKAGE 16
EUUIERRS SUPUE SR o
75 TTEMS TN PRACNTHLSCS BRT TOR INFORMATION PRINTED WIRING BOSRD UNIT
ONLY AND ARE NOT 10 BE RECORDED ON J0B
WIRING LIST. f : ; i : ED-12345-30
ED-12345- 30 $0-73017-0% UWG_CROSY REFERENCE SHEET 1 SSUE 2 SHEETS, SHEET 1
TaBLE C SHEET TNDEX WESTERN ELECTRIC COMPANY, mcl ris

FIGURE 1A




*.

ED-12345-30.61

5 35 REF

© 002 O0S O©8

SUPvV
CP1t6e

S

1

{ALL DESIGNATIONS
APPLIED IN

28

p—— STAMP

P-43R723

UNITED SHOE
HINERY,

A L3S AR RVET }“4
ML

P-43RTS9 B
«NOB }_“D_

SET—1

P-43R792
TESTPOINT

—

i

!
BT UM POINT &

/
A

BLOCK
ASSEMBLY I

FACE PLATE

DATUM POIN

2BS20-44
FASTENER
(CAMLOC)

ACCORDANCE WITH
OTHER INFORMATION
UNLESS QTHERWISE

SPECIFIED )

FRONT VIEW

ED-12345-30

c9

BRE AX
—

)
p—

STRAP 22GA

po— ADD |NSULATED

30

20—

MODIFICATION VIEW A

-
21
o)

1T
1

|

70

FOR GROUP 1

*.

|1

0
I
~
X
w

[4]ca R1O

~ &

©
o

L1
T r

-—-—-
Lz}
-—-

TETUM
TIPIINTY b

P-43R6

695
PRINTED WIRING
BOARD

-

ss51 08

=Fral

TO TERM 14

ADD (BARE STRAP) 22GA

SECT A-A

n
\ SEE VIEW A

P-43R795
FRAME

AD(32JABS RIVET
(UNITED SHOE
MACHINERY)

PRINTED
WIRING

BOARD VINTAGE
as

r——‘STW

(61 mMOD A) B

INDENTIFICATION
SHOWN ON

WIRING SI0E

VIEW A

TABLE D

COMFONENT DESIGNATION

o
TauLE uil‘,i
w?

(ARt 1 S 370

4
6014 T
-

DI10DE

CRICRY)]
ICR3CRY,
CRS CR6]
CR7CRE

4324

RESISTORS

R1,R8
R2.R7,
RIORIS,
RCOR26

R36

R3,RE,
RI2 K17,
Ro2 S
R32 RS
(ELEY
RI1Z.R14,
R/3R0q
F 3RS
R9 Ri6,
9 R27
RZQFS?
i, RIE,
R{ ‘RS
¥l R38

2670

OHMS

23790

22'A 0,000

4640

133

178

TRANSISTORS

ohLC2.
wio4e
% Qo,
u7.Q8

210,Q1 16¢
juiz. Q13
Q14

j09.G 15 120

4

ED-1234%-30 Daia SyYSTEMS
CENTRAL OFFICE
SPECIFICATION FOR

BY (ARSIER DATA TERMINAL
CIRCUIT PACKAGE 1b

PRINTED wWIRING BOARD UNIT

SCALE 2 |
UNLESS OTHERWISE

SPECFIED

WESTERN ELECTRIC COMPANY, INC "és

ED-12345-30
2 SHEETS SMEET 2

FIGURE 1B

PRINTED M U B &




