BELL SYSTEM PRACTICES
Plant Series

DESCRIPTION OF CIRCUIT REQUIREMENT TABLES

1. GENERAL

1,01 This section describes the circuilt
requirement tables furnished with
¢ircuit drawings.

1.02 This section is reissued to revise the
description of the general form of
circuit requirement tables to include changes
resulting from the introduction of the
detached-contact type of clrcult drawlng; to
revise figures illustrating the tables to
show changes in headings, and to add refer-
ences to AF-, AG-, and AJ-type wire-spring
relays in Table A. Detailed reasons for
reissue will be found at the end of this
section, Since this reissue covers a
general revision, the arrows ordinarily
used to indicate changes have been omitted,

1.03 The term circuit requirement table
(CRT) includes tables of mechanical
and current flow requirements and timing
requirements, These tables are headed
CIRCUIT REQUIREMENTS or TIMING REQUIREMENTS,

1,04 The illustrations of circuit require-
ment tables in this section show
typical tables and are not to be considered

as representing any particular circuit,

1,05 With the introduction of "detached-
contact type" circult drawings, the
circuit requirement and timing requirement
table forms standardized in 1947 for use
with "attached-contact type" circuit draw-
ings were modified and the modified forms
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were standardized for use with the "detached-
contact. type" circuit drawings., Several of
these modifications were also incorporated
in the forms which were continued for
"attached=-contact type" circuit drawings.
Fig. 34 shows the CRT form standardized

in 1947 and Pig. 35 shows the headings of
the modified form standardized for "detached-
contact type" eircuit drawings, Fig. 36
shows the TRT form standardized in 1947 and
Fig. 37 shows the headings of the later
modified form,

1,06 This section covers both the present

standard circuit requirement tables
and those that were previously standard,
An explanation of the information covered
on these tables is found in the following
parts of this section,

PART 2 -~ GENERAL FORM OF TABLES

PART 3 ~ CIRCUIT REQUIREMENT TABLE
STANDARDIZED IN 1947 and
SUBSEQUENT MODIFICATIONS

PART 4 -~ CIRCUIT REQUIREMENT TABLES
STANDARD FROM 1925 TO 1947

PART 5 -~ CIRCUIT REQUIREMENT TABLES
STANDARD PRICR TO 1925

1,07 The following index lists the column
headings and the numbers of the para-

graphs describing them as used in the vari-

ous types of circuit requirement tables,
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Index of Circuilt Requirement Table Column Headings

N
Paragraph Describing Column Headings
Column Heading
Tables Tables Tables Before
1947 to Date 1925 to 1947 1925
(Figs. 34 to 37) (Figs. 28 to 31) (Figs. 32and 33) ~
ADJ POT. 3070 - -
AFTER SOAK 3.49-3.50 4,18 4,18
APPARATUS 3,06-3,14,%,61 4,03-4,05 5.05
ARM, TRVL 3.20 4,09 5.12
BLOCK - - 5.13 -
BLOCK OR INSULATE 3,.22-3,24,3,62 4,13 -
BSP FIG. 3.15-3.18 4,07 -
CIRCUIT PREPARATION 3.21-3,26,3.62,3.63 4,13 5.13
CKT FIG. .09 - -
CODE 3.07 3.07 5.08,5.,16 RN
COIL NO. - - 5.17
CONN. BAT. 3.25 3.25 3.25
CONN. BK’ R, W 3063 - -
CONN. GRD. 3.25 3.25 3.25
CONT PRESS. 3.19 4,08 5.11
DESIG 3.06,3,61 M.OB-M.Og 5.09,5.18
DIRECT CURRENT FLOW REQ 3.,45-3,.51 4,16-4,1 5.20,5.21
FEATURE OR OPTION 3,08 - -
FI1G. 3.09 - -
FIG. OR SK - - 3.14-3,17
FOR MIL SEC. 3.7T1 - -
LOC 3,11,3,12 4,111,412 -
MECH REQ 3.15-3,18 4,06~4,10 5.10-5,12
OPTION 3.08 .08 - ~~
OPTIONS - .20 -
PARKLLEL COMBINATION 3.51(k) 3.51(k) -
POLAR RELAYS 3.26 - -
RATING 3.10 - -
READJ MA. 3.51 4,18 4,18
REC SW 3,65 - -
RELAYS - - 5.07-5.09,5.15-5.19
REMARKS 3.52,3.53,3.69 4,21 53,3,
RESID 3.11,3.13 4,11,4,12 3.11,3.13
SEE NOTE 344 - -
SEE TEST NOTE 1 - - 5.03
SEE TEST NOTE NO, 3.44,3,66 4,15 -
SEND KEY 3.64 - -
SEQ SW POS 3.14 3.14 3.14
SPEC NO. - - 5.10 ~
SPRING ASSEMBLY AND
ADJUSTMENT - 4,10 4,10
STYLE OF CORE - - E.lg
TEST MA, 3.51 4,18 .l
TEST CLIP DATA 3.25,3.26,3.63 3.25,3.26 3.25,3,26 2
TEST FOR 3.48,3.67 4.18 4,18
TEST SET PREP. 3-27’3.“3)306",3.65 u.lu u.lu :‘:
TEST WDG 3. ,B.g 4,17 5.20
Im REQ 3.52,305“)30 '3.81 h.19 -
IMING REQ TABLE 3.57~3.T1 - - N
LECTRON TUBES 3.55,3.56 3.56,3.55 -
TRANSMISSION REQ - - 5.0l
RES - - 5.21
~
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2. GENERAL FORM OF TABLES

2.01 Size of Pages: The present standard
eircult requirement tables (CRTs) are
a part of the SD drawings. Where all the
information in a CRT cannot be placed on a
single CRT form, additional forms are usetd
and may be printed on the same sheet of the
SD drawing. Each of these forms is given
a page number and may be cut out from the
sheet of the SD drawing to be used as a
separate page of the CRT. Each page is the
standard letter size of 8-1/2 by 11 inches,
Certaln CRTs are furnished in reduced
size, 5-1/8 by 6-7/8 inches.

2.02 Paﬁe Numbering of CRTs: If the cir-

cult requirements cannot be put on cne
page, additional pages are used. On all
CRTs, the page number appears near the bot-
tom of the drawing issue column. On the
attached-contact type of c¢ircult drawing,
having more than one page, the number of
pages appears on the first page in the top
line at the left between the circuit number
and heading. On the detached-contact type
of circuit drawing and also on some attached-
contact types, the number of pages appears
in parentheses in the drawing issue column
below the page number on all pages.

Note: For explanation of the attached-
contact and detached-~contact type of cir-
cuit drawing, refer to Section 005~109-101.

2,03 Title of Table: The first page of

each C shows the abbreviated circuit
title and/or equipment designation on a line
directly below the heading CIRCUIT REQUIRE-
MENTS. The CRT title contains the essential
points covered in the title of the drawing
of which it is a part., The equipment desig-
nations correspond to the equipment desig-
nations in the title box of the associlated
circuit drawing and are provided to facili-
tate locating the apparatus on the frame,

2,04 Issue Number of CRT: On drawings not
Tssued on an individual sheet basis,
the issue number of the CRT always corre-
sponds with the issue number of the circuit
drawing and 1s shown in the extreme right-
hand column of all pages of the table, On
drawings issued on an individual sheet basis
only those sheets of the circuit drawing
that are actually affected by changes are
reissued and therefore, the issue number of
the CRT may not correspond with the issue
number of the circuit drawing., On drawings
issued in an individual sheet basis, the
sheet iiex, which shows the contents of
each sheet of the drawing, may be referred
to for the latest issue number of the CRT.

2.05 Test Notes: 1In general, all test
notes referred to on & page of the
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CRT are given on that page and are located
immedliately below the apparatus requirement
space. The test notes are numbered from 1
up on each page.

Note: On some of the earlier CRTs, the
test notes for all of the pages are

shown only on the last page of the
table,

3. _CIRCUIT REQUIREMENT TABLE STANDARDIZED
AND S M S

3.01 Types of CRT: Two types of CRT
are standard at the present time,
namely:

Shown in
Tables Headed Figures Described In
CIRCUIT REQUIREMENTS 34 & 35 3.02-3.56
TIMING REQUIREMENTS 36 & 37 3.57-3.81

TABLES HEADED -
CIRCUIT REQUIREMENTS

3,02 Contents of Table: Tables headed

CIRCUIT REQUIREMENTS cover the elec~-
trical and mechanical requirements appli-
cable to relays and other apparatus. In
some cases they may also contain timing
requirements. When these requirements are
applied, together with other apparatus re-
guirements in the BSP, the apparatus in the
circult should function properly.

3,03 Information covering pulsing, timing,

electron tube requirements, and charts
covering pulsing requirements is shown after
the apparatus listings on the CRT,

3,04 Division of Table: Fig, 1 - The table

8 vide nto main divisions which
are further subdivided as follows:
Column
Heading Described In
APPARATUS 2.05-3,10
DESIG 3.06
CODE 3.07
OPTION See note 1 3,08
CKT FIG. See note 2 3.09
RATING See note 3 3,10
LoC See note 4 3.11,3.12
RESID See note 4 3,13
SEQ SW_POS See note 4 3.14
MECH REQ 2+.15-3.20
BSP FIG. 3.15-3,18
CONT PRESS. 3.19
ARM, TRVL 3.20
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Column
Heading Described in
CIRCUIT PREPARATION 3.21-3,26
OR INSULA 3,22-3,24
TEST CLIP DATA 3.25,3.26
CONN. BAT. 3.25
CONN. GRD 3.25
TEST SET PREP 3.27-3.43
SEE TEST NOTE NO. Seé note 5 3,44
DIRECT CURRENT FLOW REQ 3.45-3,52
T 3.46,3,47
TEST FOR 3,48
AFTER SOAK 3.49,3,50
TEST (MA.) 3.51
READJ (MA.) 3.51
REMARKS 3-52‘305“
TIME REQ 3.52-3,54

Note 1: Designated FEATURE OR OPTION
on attached-contact type circuit draw-
ings prior to 1951,

Note 2: Designated FIG. on detached-
contact type circuit drawings,

Note 3: Column omitted on detached-
contact type; deleted from attached-
contact type in 1953,

Note 4: Used only on certain drawings
of either type.

Note 5: Designated SEE NOTE on detached-
contact circuit drawings,

3.05 The meaning of each of the column
headings given above is covered in
detall in the following paragraphs,

APPARATUS
DESIG

3.06 In this column are given the func-
tional designations which are assigned
to the various pleces of apparatus in the
circult, The apparatus is divided into
groups which appear in the following order:

Magnets (such as crossbar magnets and
rotary selector magnets)

Relays (including relays, signals,
drops, and message registers%na

Electron Tubes

Miscellaneous Apparatus (such as certain
types of keys)

Within each group, the functional designa-
tion of apparatus is tabulated in numerical
and alphabetical order regardless of the
circuit figure in which it appears.

Page U

CODE

3.07 In this column are given the code num~

bers of the various pieces of appa-
ratus, Apparatus listed under magnets is
specifically identified. Apparatus listed
under relays is specifically identified if
other than relays. In some cases additional
markings appear adjacent to the relay code,
These markings may refer to date or place of
manufacture or other special information.
There is no tie between the code number and
these special markings.

OPTION

3,08 The option shown in this column as-

sociates the apparatus with the option
shown on the clircuit drawing., Fig. 1 shows
part of a CRT illustrating the various
option combinations.

Note: Prior to 1951, this column was

desIgnated FEATURE OR OPTION on attached-

contact type circuit drawings.

CKT FIG. (on attached-contact type)
FIG., (on detached-contact type)

3,09 In this column 1s given the number or
letter of the figure or figures in
which the apparatus appears,

APPARATUS 188.

DESIG. | cODE [oPTiON ﬁfg~nnrlnc

cB2 Uiqee | YA 4 | MD

cB2 uBl Y8 4 | MD

cB2 uUB3as | x8 4 | STD

[TT[TITTIT

cBa |uize [za J 1 {mMmD )
J
TE ui?7 [z8 [ 1 |sTo|]
CB4 [ u749 2 [sT0
M 'LXH 6 | MD

FM uB2s X 6 | STD

L1 |

Fige 1 - Illustrating Feature or Option

r"\\



RATING (Deleted in 1953 from all CRTs)

3.10 A blank space or the letters STD

(standard) opposite a code number in
this column indicates that the use of this
apparatus is standard for this particular
function. If the letters MD (manufacture
discontinued) appear, they indicate that
the use of the apparatus is no longer
standard for this function.

LOC, RESID, OR_SEQ SW POS

3.11 General: The heading for this column
depends upon the circuit sheets as-
sociated with the CRT. If the sheets have
coordinates, the heading LOC is used. If
the circuit includes step-by-step relays, the
heading RESID is used. If the drawings are
for panel systems requiring sequence switch
adjustment during relay tests, the heading
SEQ SW POS is used. If none of the above
apply, the column heading is left blank.

3.12 LOC (Location): This column is used

to aid in locating the apparatus on
the eircuit part of the drawing. The co-
ordinate location is given by means of
letters and numerals in the same manner that
is used to locate points on a map. For ex-
ample, the notation D18 appearing in this
column indicates that the apparatus in
question is located on the schematic near
the intersection of an imaginary horizontal
line through D on the sides of the schematic
and an imaginary vertical line through 18 at
the top or bottom.

3.13 RESID (Residual): Under this heading
are given the residual requirements

for step-by-step relays. The minimum and

maximum limits are indicated in this column

except where SL is specified. The interpre-

tation of all values given under this heading

is covered in the apparatus requirements and

adjusting procedures for these relays. The

numbers indicate values in thousandths of

an inch,

3.14 SEQ SW POS (Sequence Switch Posdtion):
This column is used on circuits speci-
fying a sequence switch, where it is some-~
times necessary to block the switch in
some specific position (including the normal
position) in order to facilitate the testing
and adjusting of some piece of apparatus.
The figures shown in this column represent
the position in which the sequence switch
should be blocked while testing or readjust-
ing that particular piece of apparatus.
This column may also be used to indicate
rotary (206 or similar type) selector po-
sitions if the circuit contains a rotary
selector. If the circuit contains a sequence
switch or rotary selector and there are no
notations made in this column, it is as-
sumed that the sequence switch or selector
is in its normal position. In some cases,
however, it may advance out of that position
unless the selector or switch is blocked.
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MECH RE!

BSP FIG.

3.15 The notations in this column are

given as numbers or letters. These
designations refer to similarly designated
spring combination figures, spring combina-
tion numbers, adjustments, or contact and
winding arrangements in the apparatus require-
ment and adjusting procedure sections cover-
ing the apparatus involved,

3.16 If a relay has only one spring com-

bination, only one figure number or
letter is given. Where both top and bottom,
or top, middle, and bottom spring combina-
tions are the same, the number or letter is
repeated for each combination. If a relay
has two or three different spring combina-
tions, a notation is made in this column
for each combination. See Table A.

3.17 In some cases springs act only as

. buffer or balancing springs, and
therefore have no contacts. These springs
are not shown on the circuit schematic but
are shown on the spring combination figure
referred to in the BSP FIG. column, For
example, the No. 36 spring combination of E-
and similar-type relays and the No. 136
spring combination (buffer or balancing
spring) of U-, Y-, and similar-type relays
typify this type of combination,

3.18 Crossbar-type Switches: The BSP FIG.

column notations for crossbar switches
refer to the figures showing the selecting
(SEL) and holding (HOLD) off-normal spring
assemblies in the apparatus requirements and
adjusting procedures section covering these
switches. The selecting off-normal spring
assembly may consist of centering springs or
of a vombination of centering springs and
contact springs. Similarly, the holding off-
normal spring assembly may consist of bal-
ancing springs or of a combination of balancing
springs and contact springs.

CONT PRESS.

3.19 In the column headed CONT PRESS., is

given the contact pressure require-~
wents for only E~, F-, H-, R-, T-, U~, Y-,
EA-, UA-, and UB-type relays as defined in
the individual apparatus requirements and
adjusting procedures sections., The notations
H (high), L (low), and SPL (special) are
shown in this column to designate the con-
tact pressure of a relay. The letters H
and L indicate which particular set of
tensions, associated with a particular
figure or figures in the apparatus require-
ments and adjusting procedures sections
should be used. The designation SPL indi-
cates that the contact pressure or related
requirement affecting contact pressure is
special and as such is covered by a test
note, referred to in the SEE TEST NOTE
column, or in the REMARKS column.
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Page 6

Table A - Explanation of Typical Examples Where BSP FIG
Column Shows a Letter or Figure Number Corre-
sponding to that in the apparatus requirement
and adjusting procedure section

BSP FI1G, Spring Combination
Relay Column
Types Shows Top Middle Bottom
A,l22,125, B H - -
178, and H H - H
similar H H H H
types A/C/F A c b4
2 2 - -
E,R,U,Y, 355 g - 2
:nd :1m113r 25/14 25 - 14
ype 25/36 (See 3.17) 25 - 36
132/106 132 - 106
Numbered in accordance with spring
B,@,J, and combination in apparatus require-
similar Number ment and adjusting procedure sec-
types tion.
221,224, On these relays a single figure
2u7,251, Number applied to one combination,
and similar whether a singlo assembly, or a
types combination of 2 assemblies,
When the designation 1/2-50 or
245 and simi- 50 Cont, 60 1/2-60 appears in this column
lar types Cont or 1/2 opposite a 245 or similar relay,
(multi- 50 Cont or 1t indicates that only 1/2 of
contact) 1/2 60 Cont this relay is used for this func-
tion,
Numbered in accordance with ad-
215'2276 and Number justment in apparatus requirement
iron 206 types and adjusting procedure section.
. Earlier issues show number, later
22;:32%3 "2186 Number issues show letter in accordance
gypos y Legger with adjustment in apparatus re-
quirement and adjusting procedure
(Ses also 3.26) section.
Numbered in accordance with winding
and contact arrangement of appa-
266,275, and 276 Number ratus requirement and adjusting
procedure section.
Lettered in accordance with adjust-
280 AorB ment in apparatus requirement and
adjusting procedure section.
Numbered in accordance with spring
AP, AG, and Number or combination in apparatus require-
AJ wire- Number and ment and adjusting procedure sec-
spring types Letter B tion. Letter B indicates relay is

equipped with a buffer spring.




ARM. TRVL

3.20 The column headed ARM. TRVL is used

for giving the armature travel re-
quirements for relays as defined in the
individual apparatus requirement and adjust-
ing procedure sections. Where SPL is speci-
fied, the armature travel is special, that
is, it differs from the standard require-
ments for this particular relay code or
spring combination. Such special require-~
ments are given in a test note referred to
in the SEE TEST NOTES column or in the
REMARKS column. The value shown in this
column is expressed in thousandths of an
inch.

CIRCUIT PREPARATION

3.21 The circuit preparation and connection

points necessary for the application
of current flow requirements are covered in
the following columns,

BLOCK OR INSULATE

3,22 In this column, information is given

for blocking apparatus in elther the
operated O or nonoperated NO position, or
insulating contacts. This information is
covered as follows,

3.23 BLOCK: If apparatus is to be blocked,

8 column shows the designation
followed by O for operated or NO for non-
operated,

gz%mgle 1: (A)O indicates that the A
relay should be blocked in the operated

position,

Example 2: (C)NO indicates that the C
relay should be blocked in the non-
operated position to prevent its op-
eration,

3,24 INSULATE: If a contact is to be in-

sulated, this column shows the number
of the contact followed by the apparatus
deslgnation,

Example: 1(A) means to insulate con-
tact 1 of the A relay., 6 (VON) means
to insulate contact & of the vertical
off-normal springs., If the number of

a contact given is that of the moving
spring of a transfer (bresk-before-
make) or the common spring of a con-
tinuity (make-before-break) combination,
the contacts should be insulated from
both the break and make contacts,

TEST CLIP DATA

3.25 The subheading TEST CLIP DATA 1s
divided into two columns, CONN BAT,
and CONN GRD. These columns cover references
to the particular point or points in the
eircuit under test to which the test set
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lead or leads are to be connected in making
the specified electrical test. The point

to which the test set lead furnishing bat-
tery through the test set is to be connected
is indicated in the column headed CONN. BAT.
The point to which the .test set lead fur-~
nishing ground through the test set is to

be connected is indicated in the column
headed CONN. GRD except as covered in 3.53.
The designation not in parentheses is that

of the winding or contact spring to which
connection is to be made. This is followed by
the circuit designation in parentheses of the
apparatus involved. See Section 005-120-102
to 104 for the method of designating the
winding and contact terminals. When MAG TST,
REL TST, or REL UNDER TST is specified in the
CONN. BAT. or CONN. GRD column, it means that
connection shall be made to the specified
point of the particular apparatus under test.

3.26 Polarized Relays: If a winding of a

polarized relay or other apparatus is
connected directly to the terminals of a
jack, use an appropriate cord .and plug in-
serted into the jack for connecting the re-
lay to the test set. This procedure is
referred to by note on some CRTs.

TEST SET PREP

3,27 1In this column is given information
indicating the way in which the test
set is to be applied to the circuit under
test. The designations generally used, are
listed in Table B below. The applications
described apply except for testing of 206- and
similar-type selectors. Sections 026-706-711
and 026-706-712 cover the explanations of
test set preparations used in testing the
selectors. Test set applications can in
general be divided into three classes,
namely; current flow applications (3.28 to
3.39), potential drop applications (3.40

to 3.42), and other applications (3.43}.

Table B - List of Test Set Preparations
Described in

Notation Meaning ar, Lo
ABG Alternate hattery and

ground 339 11
AC/V Alternating-current

voltage 3,41 18
BAT, Battery (negative) 3,34 6
+BAT. Positive battery 3.35 i
B/G Battery and ground

(negative) 3,36 8
+B/G Positive battery

and ground 3.37 9
B/G/V Battery and ground

voltage 3.41 16,17
B/V Battery voltage 3,41 14,15

4CN BAT. Positive coin battery 3,35 T
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Described in

Notation Meaning FEF, FIg,
-CN BAT Negative coin battery 3,34 6
+130 Positive 130V 3.35 T
=130 Negative 130V 3,34 6
NV Fuse voltage 3.42 18
GRD Ground (positive) 3.32 4
=GRD Negative ground 3433 5
a/v Ground voltage 3.41 12,13
M Metallic 3.31 3
NGB Nongrounded battery 3,38 10
V-M Variable make 3,43 -
V=-BR Variable break 3.&3 -
24y 24V battery 33 6
24 V/G 24V battery and
ground 3.36 8
48 v/G 48V battery and
ground 3,36 8

Current Flow Applications

3.28 Current flow applications are those
used to describe the application of
electrical requirements to electromagnetic
apparatus by means of a current flow test
set, The primary function of a current flow
test set (35-type test set) is to control
the amount of current flow through the wind-
ing of the apparatus while it is being
tested or adjusted, This is usually ac-
complished by means of an adjustable re-
sistor in series with a milliammeter and
;gntrgl key in the test set as shown in
Go L]

3.29 Additional information regarding test
set preparations may be specified in
the REMARKS column or in TEST NOTES,

:’ -------------- |
i /AR.RES. CONT.KEY i
TESTLEAD | Q N i E A 'I TEST LEAD
|
o J

Fig. 2 = Fundemental Current Flow Teat
Circuit

3.30 es of Current Flow Applications:
e curran ow tests may be applied
to the apparatus to be teated or adjusted

in several wsays. The applivation specified
is dependent on the following:

(1) How the apparatus is wired in the
oircuit.

(2) Whether battery or ground is obtainable

from the cirocuit under test or will
have to be supplied through the test set,

(3) The ease with which the test leads can
be applied to points in the eircuit.

The various current flow test set connec-
tions are listed in Table B. Details for
the method of making the test set connec-
tions are covered by the section describing
the use of the 36-type test sets. The fol~
lowing paragraphs describe the current flow
connections in detail.

3.31 M _{Metallic): Fig. 3 - If M is speci-

fied, battery and ground are furnished
by the circuit under test. In this case,
the test set cirocuit is applied across the
points of the circuit as specified in the
TEST CLIP DATA column.

Fig. 3 - M (Metallic) Application

2.32 ORD iﬁroundgz Pig, 4 = Where GRD 1s
specifiled, e positive side of the
battery of the circuit under test is con~
nected to ground, The GRD lead of the test
set circult is connected to ground and the
R lead of the test set circuit is connected
to the point in the circuit under test
specifiled in the CONN GRD column, See
also 3.53.

TEST LEAD

Pig. 4 - GRD (Ground) Application

T~



3.33 =GRD §Negat1ve Ground): Fig, 5 - If

- s spec ed, the negative side
of the battery of the circuit under test is
connected to ground, The BAT. of the test
set circuit is connected to ground, and A:he
T lead of the test set circuit 1s connected
to the point in the circult under test speci-
fied in the CONN.GRD column, See also 3,53.

|RELAY
[UNDER

Fig. 5 - ~GRD (Ground) Application Where
Positive Battery Is Used

3,34 BAT, iNesative Batteﬁx): Fig, 6 - If

- 18 8spec ed, e positive side
of the battery of the circuit under test is
connected to ground, The BAT, lead of the
test set circult is connected to negative
battery and the T lead of the test set cir-
cult 18 connected to the point in the c¢lir-
cult under test specified in the CONN, BAT,
column, See also 3,53,

Note: If it is necessary to test or ad-
Just the apparatus on a specific voltage
other than that generally used in the
office, this voltage 1s specified in the
TEST SET PREP column instead of BAT,
Typical examples are -CN BAT. and 24v,

r —————————————— |
! WES.  conT KEY: RELA)
! : . KEY | Y
i imar, & qEST [FFopunoen
I I
+
e J

Fig., 6 - BAT. (Battery) Application

3.35 +BAT !Positive Battegz): Pig. T -
+: + 18 spec ed, the negative

side of the battery of the circuit under

test is connected to ground. The GRD lead

of the test set circult is connected to
positive battery and the R lead of the test
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set circult is connected to the point in the
circuit specified in the CONN, BAT, column,
See also 3,53,

Note: If it 1s necessary to test or

adjust the apparatus on a specific
voltage other than that generally used
in the office, this voltage is specified
in the TEST SET PREP column instead of
BAT, A typical example 1s +CN BAT.

Fig., 7 - +BAT (Positive Battery) Application

3.36 BéG !Battegx and GroundE: Fig, 8 =

8 spec ed, neither battery
nor ground is furnished by the circuit under
teat., The BAT, and GRD leads of the test
set circuit are connected to battery and
ground and the T and R leads of the test set
circuit are connected to the points of the
circult specified in the CONN. BAT., and CONN,
GRD columns,

Note: 1If 24 Vv/G, 48 V/G, or any other
appears in the TEST SET PREP column,

the B/G type of connection must be used

with the specific voltage indicated.

D.

b

F VAR. CONT.

RES. KEY )
folBAT. S — Il

Fig. 8 - B/G (Battery and Ground)
Application

g. 9 - Where + 8 specified,
neither battery nor ground is furnished
by the circuit under test, The GRD and BAT.

leads of the test set circuit are connected
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to battery (positive) and ground, and the

R and T leads of the test set circuit are
connected to the points of the circult specil-
fied in the CONN, BAT, and CONN, GRD columns,

Note: If +24 v/G, +48 V/@, or any
other +V/G appears in the TEST SET PREP
column, the +B/G type of connection
must be used with the specific voltage
indicated,

FEE' ——————————— R\

ol | !
i - VAR CONT. |
et ! RES. KEY [
) s
b J

Fig. 9 - B/G (Positive Battery and Ground)
Application

3.38 NGB éNo%grounded Battei_-x): Fig,., 10 -
ollowing Information applies to
this notation:

(a) If NGB 1s specified, the BAT. terminal
of the test set is connected to the
negative side of an auxiliary battery and
the GRD terminal of the test set 1s con-~
nected to the positive side of the aux-
1liary battery. The negative side of the

AL

Fig. 10 - NGB (Nongrounded Battery)
Application

|
I BAT. & GRD,
|

LEAD,! . )
Ir 'JV‘XJ;:S- CONT.
KEY T

]
o | ¢ J :4av1r
M GRD, BAT.& GRD. | 4
| co.
=24y, /ﬁ o—AN !
I+ l { __crol
e e e L o Jd

Fig. 11 - ABG (Alternate Battery and
Ground) Application

(b) ABG is used to apply a socak to the

|
|
+ N\ CO.
VAR. (44) |
BAT.
Rev, RES.

battery through the test set T lead is
connected to the point in the circult
specified in the CONN. BAT, column. The
positive side of the battery through the
test set R lead 1is connected to the point
in the circult specified in the CONN GRD
column,

relay in the reverse direction to the
operating current where one side of the
relay is permanently connected to 24-volt
battery (negative). The change in the
direction of current flow through the re-
lay is obtained by switching from BAT. to

(b) If a current flow test set is used to
apply an NGB application, the auxiliary

battery is connected directly to the TEST

BAT. & GRD jack of the test set by means

of a patching cord,

3.39 ABG (Alternate Battery and Ground):
ig. - ollowing ormation
applies to this notation:

(a} If ABG is specified, the positive
8lde of the battery of the circuilt
under test is connected to ground, The
BAT. and GRD terminals of the test set
ecircult are connected to 48-volt battery
{negative) and ground, respectively, The
T lead of the test set circuit is con-
nected to the point in the circult under
test specified in the CONN. BAT. column,

Page 10

GRD in the test set circuit,

Potential Drop Applications
3.40 The potential drop method of testing

and adjusting apparatus has been dis-

continued as far as practicable, Current
flow requirements are being established
wherever possible, Where 1t is necessary
to isolate the apparatus under test to
permit applying the current flow require-
ments, the information is covered by a
EE%T NOTE or in the REMARKS column of the

Figs, 12 and
Battery Vo 0
attery

-,”‘ﬂg‘l; .



notations are specified in the TEST SET
FREP column, the electrical requirements
are given in the TEST MA. and READJ MA,
columns in terms of voltage across the
winding terminals of the apparatus under
test, Figs, 12 to 18, inclusive, show the
use of potential drop requirements using
either the voltmeter in the 35-type test
set or an external voltmeter, In the later
type of current flow test set, the volt-
milliammeter may be used as a voltmeter and
no external voltmeter is necessary, In the
case of AC/V the J68602AH or J68602AJ, AC
test set is used, These notations represent
test set circuit applications similar to
the GRD, BAT., and B/G applications with the
exception that, in addition, a voltmeter is
bridged across the winding of the apparatus
under test, The test set in these cases 1is
merely used as a resistor to establish the

desired drop of potential across the winding.

+”|-
JOINT

o CIRCUIT -

CONDITION

Fig. 12 - G/V (Ground Voltage) Application
Using No. 35D or %5? Test Set

M 0 em——e— e m—m—m o —— )
TEST b r ;eg. CONT.

- KEY |
LEADS te & Ny GRDI

NG |
JOINT e
ggﬁunL_qnh,_,

-
1 —AAA
LYY At

Fig. 13 - G/V (Ground Voltage) Applica-
tion Using No., 35C Test Set
and External Voltmeter

ISS 5, SECTION 005-120-101

Fig. 14 - B/V (Battery Voltage) Application
Using No. 35D or 35F Test Set

Fig. 15 - B/V (Battery Voltage) Application
Using No. 35C Test Set and Exter-
nal Voltmeter

TEST LEADS T

JOINT
CIRCUIT
CONDITION

[ PN Ipp— |

Fig. 16 - B/G/V (Battery and Ground
Voltage) Application Using
Nos., 35D and 35F Test Sets

Page 11
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T T " Nae  econt T )

VAR, CONT.
RES. KEY : ~TEST LEADS

JOINT CIRCUIT CONDITION —»

Fig. 17 - B/G/V (Battery and Ground
Voltage) Application Using
No, 35C Test Set and External

Voltmeter

———————_——— e — v »
r | SERIES
1 | APPARATUS
\supri | L
]
! POT g o=
| N ! —o
| | RELAY
| : UNDER
L e e e e e e e J TEST

Fig. 18 - AC/V (Alternating-current
Voltage) Application

3,42 Féy (Fuse Voltage) Application:

g. 19 - a piece of apparatus 1s
connected in a circuit in such a way that
the battery connected to it cannot con-
ventiently be used in testing it, the F/AV
(fuse voltage) application 1s used, 1In this
case, the fuse is removed from the circuit
under test and battery and ground are sup-
plied externally either aided or opposed by
auxiliary battery. An external voltmeter,
or the voltmeter in a No., 35D or 35F test
set is connected in parallel with the ap-
paratus under test,

Other Applications

3.43 V-M or V-BR (Variable Make or Variable
re : e designation V-M or V-
18 used depending upon which output Jjack of
the relay timing test set JOUTI3ZA is to be o
connected to the points designated under
TEST CLIP DATA. The V-M indicates a vari-
able make period and the V-BR indicates a
variable break period,

Page 12

AUX. HIGH VOLTAGE

(1F REQUIRED}
- T TESTEXT 1

VM KEY 3R -
9 ———— R oS
2L | e 1
. BT o Cat;—tv TaR uloa—wfff:i—i
=N KEYS " =
T—'4w TESTEXT| TEST LEAD
‘i GRO A lkev 4w 52
-+ V——1 ozt =
- - 1 I

AUX.LOW VOLTAGE
(1F REQUIRED)

FUSE REMOVED FROM
CIRCUIT UNDER TEST

Fig. 19 - F/V (Fuse Voltage) Application
Using No. 35D or 35F Test Set
With Fuse Removed From Circuit
Under Test

SEE TEST NOTE NO.

3,44 In this column are given the numbers
of the test notes which give special
information, The test notes are shown im-
mediately below the apparatus requirements
space on each page. They supplement in-
formation given in the REMARKS column.
Where this column shows a designation
such as 1/6, it means that reference shall
be made to test notes 1 and 6 (not 1 to 6,
inclusive), If the test notes cover speclal
dimensional requirements, the values are ex-
pressed in thousandths of an inch, Descrip-
tions of tables on pulsing requirements and
timing requirements are covered in 3.57
to 3.81, inclusive,

Note: This column is headed SEE NOTE
on detached-contact type drawings.

DIRECT CURRENT FLOW REQ

3.45 The columns under this heading cover
information concerning the direct-
current flow requirements, The value of
the current is given in milliamperes in
the columns AFTER SOAK, TEST MA., and READJ
MA. The current shoulé pass through the
apparatus winding in the same direction
as the circuit operating current unless
there is a negative (-) sign placed
immediately in front of the current flow
value., A negative sign (-) preceding a
current value indicates that this current
shall flow in a direction opposite to the
direction of the circuit operating current.




Example: (=-45) would indicate that U5
mig?iamperes should be passed through
the winding of the apparatus in a
direction opposite to the direction of
the normal circuit operating current
for the apparatus.

TEST WDG

3,46 In this column are shown the winding

or windings to which the electrical
requirements apply, The symbols used for
the various windings and their combinations
are as follows:

(a) Letter Combinations:

P = Primary QN = Quinary
S = Secondary F = Pront
T = Tertiary R = Rear

Q@ = Quarternary

g%gPrimary windings wound parallel
gé}secondary windings wound parallel

gé;Tertiary windings wound paralliel

gégQuarternary windings wound parallel

(v) Compound Letfer Combinationg: Oc-

casionally two letters are shown on
the circuit requirement table in combina-
tion as illustrated below, When so shown,
they indicate the following:

F-P = Front primary winding
F-S = Front secondary winding
R-P = Rear primary winding
R-5 = Rear secondary winding

3,47 It 48 also standard practice in the
case of some types of relays to refer
to the windings as line and restore, Com-
binations of windings are shown by combin~
ing the designating letters, If designa-
tions such as P/S, F/R, P/T, and P1/P2 are
specified, it indicates that the two wind-
ings are tested in series aiding unless
otherwise specified in the REMARKS column
or in a TEST NOTE., In some cases, the
designation ISW i3 substituted for the
single diagonal line (/) to indicate that
the two windings are tested in series, If
two diagonal lines are used (//), it in-
dicates that two windings are in parallel,
Thus, the designations P//T, ISW, S//Q
means that the two setsof parallel windings
are tested in series, If a relay has a
single winding only or only one inductive
winding permanently shunted by a noninductive
winding, no designation is given in the TEST
WDG column, In the case of voltmeter and

milliammeter relays, this column is left
blank,
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TEST FOR

3,48 In this column is specified the func~-
tion of the relay that 1s to be tested,
The meaning of the symbols is as follows:

o
R
H
NO

Operate
Release
Hold
Nonoperate

In the case of voltmeter and milliammeter
relays, the information ordinarily covered
in this column is covered in the REMARKS
column,

AFTER SOAK

2,49 For certain relays, it is necessary

to establish a definite magnetic con=-
dition in their cores before they are tested
or readjusted to their electrical require-
ments, To obtain this magnetic condition,
a comparatively heavy current 1s passec
tnrough their windings before they are
tested or readjusted, This is termed a
soak. In this column, therefore, is in-
dicated either FS, BSP, or a specific value
of current in milliamperes that should be
passed through the windings of relays re-
quiring such a soak lmmediately before they
are tested or adjusted to their electrical
requirements.

3,50 When the notation FS (full battery

soak) or BSP appears in this column,
it means that the full battery voltage is
to be applied in accordance with the test
clip data. When a 35-type test set is used,
a full battery soak i1s obtained by excluding
all resistance from the test set key cir-
cult used in applying this requirement. 1In
some cases, the test clip data specifles a
full soak for a relay in serles with other
resistance in the circuilt rather than for
the relay alone, In some such instances,a
separate specific current value 1s speci-
fied under the REMARKS column or in a TEST
NOTE for use when teating or adjusting the
relay alone, See 3.45 for an interpreta~-
tion of the negative sign (-) sometimes
shown in this column,

TEST MA,and READJ MA,

3,51 The electrical test or readjust re-

quirements shown in these columns
for the apparatus have the following
significance:

(a) In general, the electrical require-

ments are expressed in milliamperes,
although in certain casea they are ex-
pressed in volts as shown by V following
the value,

{(b) If OC 1s specified in this column,
it means open circult,

Page 13
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(¢) Some relays may be adjusted on either

voltage or current, When this 1s the
case, one line is used on the CRT to in-
dicate voltage limits, and another line
is used to indicate current limits, An
explanation of these requirements is
given in the REMARKS column,

(d) If a relay functions on ringing cur-

rent and has requirements other than
direct~current flow requirements, one of
the following notations is specified in
this column.See (e) for ac voltage.

AC - If only AC is speci-
fied in these columns,
the requirements are
shown either in the
REMARKS column or in
a Teast Note referred
to in the SEE TEST
NOTE column,

Numerical Values AC - A numerical value fol-

lowed by the notation
AC indicates that the
value is an alternating-
current value,

(e) Where AC/V or a value followed by V

is specified in this column, the re-
Quirement is a voltage requirement, If
the voltage 1s ac, the REMARKS column
ocovers this by the note AC VOLTAGE RE=-
QUIREMENT FOR,....CYCLES,

(f) See 3.45 for an irterpretation of
the negative sign (-) sometimes shown
in this column,

(g) On a single-wound relay,test and

readjust values are, in general,
specified in these columns for each
electrisal function (operate, nonoperate,
hold, or release) for which a requirement
is specified, However, on apparatus which
cannot or should not be adjusted (such as
line message registers or 275- and 276-
;{p: relays), test values only are speci-

eq,

(h) On one winding of a multiwound relay,

or on two or more windings connected
in series or parallel, test and readjust
values are specified for all electrical
functions required of the relay. Test
values only are specified for the other
windings for each electrical condition
whigh those windings are required to
meet,

a n

[} olarize Relays

(1) Readjust operate and nonoperate
values shown in the first two lines

of the electrical requirements, or corre-

sponding values on subsequent lines in

the case of parallel requirements, are

Page 14

used to obtain the electrical balance for
A and B adjustments, In the case of the
B adjustment, the blasing spring is dis-
engaged from the armature for application
of these values, For the B adjustment,
readjust values shown on other lines are
applied with the blasing spring engaging
the armature of the relay.

(3) No test values are shown in the first
two lines of the electrical require-

ments in the case of the B adjustment,

All test values for the B adjustment

shown on other lines are applied with the

biasing spring engaging the relay armature,

(k) Parallel Combination Current Flow
Requirements: Unless otherwlse
specif%ea, 1T 2 winding is permanently
wired in multiple with another current
path such as a resistor or a winding
of other apparatus, so that it would be
necessary to unsolder the winding to
test it separately, the winding should
be tested and readjusted on the Jjoint
current, In such cases where the values
are glven for the multiple current path,
a note is specified elther 1in the SEE
TEST NOTE NO. or the REMARKS column that
requirements are for circuit combination
of .. (naming all apparatus involved),
In addition, test and readjust require-
ments are given for the winding alone.
This procedure of providing current values
for the individual winding in addition to
current values for the multiple path, 1s
followed in order to provide for a bench
check on the relay whenever it is found
necessary to remove a relay from the cir-
cuit or to substitute a new relay.

REMARKS or TIME REQ

3.52 The last column 1s headed either

REMARKS, or TIME REQ, the latter
heading being used only in connection with
step-by~step relays,

REMARKS

Information in the column headed
REMARKS covers a brief description

of special conditions applying to the ap-
paratus. Where CONN. DIRECT BATTERY or CONN.
DIRECT GROUND and a connecting point is
specified in this column, it indicates that
direct battery or direct ground should be
connected to the indicated point. This
information is in addition to the informa-
tion specified in the TEST SET PREP column.
Where a note specifies a per cent break
requirement for pulse repeating relays, refer
to the apparatus requirement and adjusting
procedures sections for additional informa-
tion for testing the relay.

3.53




TIME REQ (Step-by-Step Relays Only)

3.54 The heading TIME REQ covers two

columns having the subheadings TEST
and READJ. These columns contain the timing
requirements for step-by-step relays. The
terms are given in seconds. These require-
ments supplement the direct-current flow
requirements specified for testing and ad-
justing the relays. The requirements should
be applied as coversd in the apparatus re-
quirement and adjusting procedure section for
these relays.

INFORMATION ON ELECTRON TUBES

3.55 Information for electron tubes, if

required, is shown after the apparatus
l1istings on the CRT. If no information is
specified for electron tubes, the tubes
should be tested on standard electron tube
test equipment., If the REMARKS column
specifies SEE BSP, reference should be made
to the section covering the equipment.

3.56 Electron Tube Tests: Information
concerning regquirements for electron
tubes permanently wired in the circuit
appears after the apparatus listings on
the CRT, as shown in Fig. 20. The tube
designations and codes are listed in the
columns headed DESIG and CODE. Blocking
information is covered in the BLOCK or
INSULATE column and the SEE TEST NOTE NO.
column refers to a small table which appears
under TEST NOTES. This table covers the
voltage regquirements applying to the tubes
when these requirements differ from those
in Section 024-707-701. The values given
should be checked by means of the electron
tube test set, J24754A. The column headings
have the following meaning:

SG ION - The voltage drop across the
starter gap following lonization
on the voltage drop test of the
electron tube test set.

AG DROP - The voltage drop across the anode
gap caused by the anode current
following ionization,

AG FWD - The forward or working voltage
POT. applied across the main gap of
the tube under test at which the
tube should not ionize,

TABLES HEADED ~
MENTS

3,57 The term TIMING REQUIREMENTS is
used to cover both

(1) Timing requirements applied by the
timing test set,

(2) Requirements expressed in pulses per
second and per cent break of the
pulse cycle,
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\\CIRCUIT REQUIREMENTS
—\\

APPARATUS 1 CIRCUIT PREPARATION SEE
o TESTTesy
FEATURE C KT, BLOCK | TEST CLIP DATA [SET ing

pESIG| cO0E | OR |%Fia: OR FRE

OPTION INSU LATE/CONN BAT/CONN.GRD) No.
e
-
ELECTRON TUBES 1
)|
CH [ 3488 Y Tier
HEET !
{
TEST NOTES:

|. USE ELECTRON TUBE TEST SET. CONNECT BKTO IT (F)
AND W TO ST (F)

TEST REQUIREMENTS FOR THE NO. 3468 TUBE ARE:

SG ION |AG DROP (AT 20 MA) |AG FWD POT
MIN. VOLTS 62 72 -

MAX. VOLTS 8¢9 90 80

Fig. 20 - Method Of Showing Requirements
For Wired-in Electron Tubes

3,58 Timing reguirements are in some cases

necessary for relays and timed relay
interrupter circuits, The requirements
supplement direct-current flow requirements
specified for testing and adjusting the
relays.

Tables where Timing Test Set Is Specified

3.59 Generally, if in relays the circults

have timing requirements, these are
shown on one or more pages headed TIMING
REQUIREMENTS following the regular pages
showing circuit requirements as shown in
Fig. 36? If only a few relays have timing
requirements, these may be given in an
auxiliary timing requirements table which
is generally located under TEST NOTES
following the apparatus listings on the
CRT as shown in Fig., 21, In general, the
information covered in both cases 1la the
same although the forms differ somewhat.
In some cases, additional columns are in-
cluded under timing requirements as covered
in 3070 and 3071.

3,60 The timing requirement table 1s
divided into main headings which are
further subdivided as follows:

Column

Heading Descrived in
APPARATUS 3.07-3.10,3.61
DESIG 3,61

CODE See note 1 3.07
FEATURE OR OPTION 3,08

CKT PFIG, See note 2 3.09
RATING See note 3 3,10
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\\CIRCUIT REQUIREMENTS
B\ N

ILUSE TEST SET FOR TIMING TESTS

TEST CLIP DATA [TEST SET PREP ImLE_EE%g
DESIG. [TONNTCONN] BENDE REC. N [ max
BK. | R W [KEY | SW : :

CH GRD. [TR{CS)[TRICH| MK |[48V.-GRD.[2000[ 5000

APPARATUS CKT PREP| rroy! spp
esiclcooe TEATORE[cwr] - hoc ||\ BROCK | set |note
opTioN |FIG INSULATE|PREP | NO.
\
( .
——— — = 1= ——
TIMING REQ- 7!
1 1 1 )\
CH 1 [Ea ({5 ]
TEST NOTES

Fig, 21 - Hethod of Showing Timing
Requirements on Circuit
Requirement Table feor
Other Than Step-by-Step
Relays

Column

Heading Described in
CIRCUIT PREPARATION 3.62,3.63
BEOCK OR INSULATE 3.62
TEST CLIP DATA 3,63
CONN. BK 3.63
CONN, R 3,63
CONN, W 3,63
TEST SET PREP 3,64,3,65
SEND KEY 3.64
REC SW 3,65
START 3.65
STOP 3,65

SEE_TEST NOTE NO. See note 4 3.66

TEST FOR See note 5 3,67
TIME REQ (MIL-SEC, ) 3.68-3,71
- . 3.68

MIN 3,68
MAX 3.68
ADJUST POT, See note 6 3.70
FOR MIL-SEC, See note 6 3.71
REMARKS 3.69
Note 1: Column omitted on detached-

contact circult drawings; on attached-
contact circuit drawings, where speci-
fied, it gives the code of apparatus
used for obtaining the timing.
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Note 2: Designated FIG, on detached-
contact circult drawings,

Note 3: Column omitted on detached-
contact circuilt drawings; deleted from
attached-contact circuit drawings

in 1953.

Note U4: Designated SEE NOTE on
detached-contact circult drawings,

Note 5: Column omitted on detached-
contact circult drawings.

Note 6: Used only on certain drawings
of either type.

APPARATUS
DESIG

3,61 In this column is glven the func-

tional designation of the timer for
which the timing requirements are listed.
The timers are listed as far as possible
in numerical and alphabetical order of
designations,

CIRCUIT PREPARATION
BLOCK or INSULATE

3,62 In this column is given information

for blocking relays or insulating
contacts incidental to making a timing
test, A description of the information
covered in this column is covered in 3,22
to 3.24,

TEST CLIP DATA
3,63 This column is subdivided as follows:

CONN, BK
CONN, R
CONN, W

In these columns are given the points in
the circuilt to which the black (BK), red
(R), and white (W) leads of the test set
for timing tests are to be connected,

TEST SET PREP,
SEND KEY

3.64 In this column is given the position
that the SEND key should be in to
make the test involved,

REC SW

3.65 This may be a single column headed
REC SW or may be further subdivided

into two columns headed START and STOP.

The combined notations in either case

represent the position that the REC SW

of the test set for timing tests should




be in to make the test.

SEE NOTE (On detached-contact drawings)
SEE TEST NOTE NO, (On attached-contact
drawings)

3,66 In this column are given the numbers

of the test notes which give speclal
informatidon required to make the timing
tests,

TEST FOR

3,67 In this column are given the nota-
tions O or R to indicate tests for
operate or release times, respectively.

Note: This column omitted on detached-
contact circuit drawings.
TIME RE MIL-SEC.
3,68 This column is subdivided into two
columns headed MIN and MAX, 1In these
columns, the minimum and maximum limits of
the timing requirements are expressed in
milliseconds,

REMARKS

3,69 In this column are given brief notes
covering specilal conditions applying
to the timing tests.

ADJUST POT,

3,70 In this column is given the deslgna-
tion of the potentiometer to be used

in adjusting the circuit within the time

limits given in the FOR MIL-SEC., columns,

FOR MIL-~-SEC,

3,71 This column is subdivided into two
columns MIN and MAX. In these
colunns are given the values within which

the circuit should be adJusted using the
potentiometer specified in the ADJUST POT.
column, When the FOR MIL-SEC. column and
ADJUST POT, are used, no information is
given in the column TIME REQ,

Table Where Pulse Speed and Per Cent
Break Are Sgecifiea

3,72 Timing requirements for relay inter-

rupter circuits are given on the
last page of the circult requirement table
in one of the following ways:

(a) Pulse speed in pulses per second and
per cent break of the pulse cycle
expressed numerically, 3.73 and 3,T4.

(b) Make and break periods of the pulse
cycle expressed in mil-seconds,3.75S
and 30760

ISS 5, SECTION 005-120-10.

(c) Pulse speed expressed in pulses per
second and per cent break exgressed
in graphical chart form,3,77 to 3.81,

Requirements Covering Pulse Speed in Pulses
er Second and Per cent Break Expressed
ﬁumericaIIx

3,73 The column under APPARATUS, Flg, 22,
is divided into two parts headed

PULSE CYCLE % BREAK and PULSE SPEED, The

columns are each further subdivided into

two parts headed MIN and MAX, The figures

given in these columns represent the minimum

and maximum per cent break and the minimum

and maximum number of pulses per second that

the interrupter is required to furnish,

3,74 The BLOCK or INSULATE columns cover

the blocking and insulating informa-
tion necessary to secure readings on the
per cent break meter and impulse counter
used in making this check, The informatilon
in the columns headed CONN.T and CONN.R
shown under the CONN,BAT, and CONN. GRD
columns refer to the points in the circuit
under test to which the T (tip) and R (ring)
terminals of the test Jack in the testing
equipment is to be connected.

SD=XXXXX -XX 2 PAGES CIRCUIT REQUIRE

RELAY INTERRUPTER CIRCUIT

APPARATUS CchmTPREPARKﬂON'Tgw$EE

FEATURE X [BLOCK [TEsT cLiP DaTA | SET[IEST
pesicicooe | oR |G- R |1oST CLIP DATA o

OPTION : NSULATEICONN.BATICONNGRD, NO.

PULSE CYCLE| PULSE
% BREAR| SPEED

MIN. [ MAX.] MINIMAX CONN.T [CONN.R
P E39cc ERUSH
Pl B3gce| 37 | 43 %9 | KTD O SECARC BAT(2/3

Fig. 22 - Portion of Circuit Requirement
Table Showing Capacitor Timed
Relay Interrupter Requirements
Expressed in Pulsing Speeds and
Per Cent Break of Pulse Cycle

Requirements Covering Make and Break Inter-
vals of the Pulse Expressed in Mil-seconds

3,75 The supplementing colunn under AP-
PARATUS, Fig. 23, is headed PULSE

TIME IN MIL-SECS, and is subdivided into

two columns with headings BREAK and MAKE.
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These columns are further subdivided into
two parts headed MIN and MAX. The figures
given in these columns represent the minimum
and maximum make and break perlods in
seconds which the i1nterrupter is required

to furnish,

3,76 The BLOCK OR INSULATE columns cover

the blocking and insulating informa-
tion necessary to secure readings on the
per cent break meter and impulse counter
used in making this check, The information
in the columns headed CONN.R and CONN, T
shown under the CONN, BAT, and CONN, GRD,
columns refer to the points in the circuit
under test to which the T (tip) and R (ring)
terminals of the test jack in the testing
equipment is to be connected,

CIRCUIT REQUIRE
RELAY INTERRUPTER cm%uw_rf

SD=XXXXX XX 2 PAGES

APPARATUS CIRCUIT PREPARATIONEsT
FEATURE |-, BLOCK | TEST CLIP DATA | SET N“m

IDESIG.[CODE | OR FlG. OR - PRER
opTion [FIG. msu%rmmgn& NO.

=1 ‘_

PULSE TIME IN MIL-SECS]
BREAR MAKE
MIN.TMAX. | MIN.JMAX. CONN.T.|CONN.R.
KPZ,I,Z_J%F 36 | 42 J47.5[585.5 ASSOCIK-TIASIOC IRl 8/G
KP:.[ 226 (284 22) | 280 [(SKP) O [SSOCIFTASH 3
KP4

- Flg. 23 - Portion of Circuit Requirement
Table Showing Requirements
Expressed in Pulse Time in
Mil-seconds

Requirements Coveri Pulse Speed in Pulsas
er jecond and rer Eenf Break in Oraphical
orm

3,77 The pulse requirements (pulse speed
and per cent break) are also pre=-
sented in graphical form by charts as
shown in Figs, 24, 25, 26, and 27, Per
cent break values are shown on one scale
and pulse speed in pulses per second on
the other scale of the charts, The per
cent break and pulse per second values, as
indicated by the test equipment, are lo-
cated on these scales when checking the
apparatus to the pulse requirements, The
point of intersection of the horizontal and
vertical lines through these points on the
scaleg show whether the apparatus meets the
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requirements, The requirements are met 1if
the point of intersection lies in the area
bounded by the solid lines defining the
pulse limits on the chart,

3.78 These charts may also indicate whether
the circuits include adjustable re-
sistors or capacitors for regulating the
apparatus to meet the pulse requirements.
A chart, Fig. 24, composed only of solid
lines defines pulse limits, and the circuit
may or may not include means for pulse
regulation. The addition of dash lines and
associated designations to a chart shows
that means for pulse regulation are included
in the circuit. The charts in Figs. 25, 26,
and 27 show that the circuits include ad-
justable resistors for this purpose. Re-
sistor or capacitor designations may be
placed with relation to the dash lines to
indicate the adjustment necessary to bring
the apparatus within requirements as de-~
scribed in 3.79 to 3.81, inclusive. The
adjustable resistors or capacitors are used
only when the apparatus has been found to
be within electrical and mechanical require-
ments, and yet does not meet the pulse re-
quirements. These charts vary in size and
shape depending upon the particular require-
ments involved. The following paragraphs
describe in detail the various designations
used on these charts.

3.79 The chart in Fig, 25 shows the pulse

requireiients for e PLS relay the
limits of which are defined by the closed
solid 1lines, These lines are extended as
dash lines, which together with associated
designations show that adjustable resistors
K and L are included in the circuit to
regulate the pulsing of the PLS relay, If
the PLS relay does not meet the pulse re-
quirements, the point representing the per
cent break and speed values will lie in
one of the eight areas partially bounded
by the dash lines., The designations RES K
and RES L together with the plus (+) or
minus (=) signs in each area show the ad-
Justment of the adjustable resistor re-
quired to bring the PLS relay within the
pulse limits, The plus (+) sign indicates
that the resistance should be increased and
the minus (=) sign that it should be de-
creased for this purpose,

Example 1: If the per cent break of
the relay is 52 per cent and the speed
26 pulses per second, as measured by
the test equipment, the point of inter-
section of the lines corresponding to
these values on the chart lies within
the area bounded by the so0lid lines,
This shows that the relay meets the
pulse requirements,
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- PFig. 24 - Pulse Requirements Shown in
Graphical Form - No Variable
Resistors or Capicators in
Circuit to Regufate Pulsing

Example 2: If the per cent break of

the relay is 50 per cent and the speed 28
pulses per second as measured by the
test equipment, the point of inter-
section of the lines corresponding to
these values on the chart lies within
the area at the right designated RES

K+; RES L+, This shows that, provided
the PLS relay meets the mechanical and
electrical requirements, increasing the
resistance of the K and L resistors will
bring the relay within the pulse limits,

The chart in Fig, 26 shows the pulse
requirements for two associated
pulsing relays PLS and CTG, the pulsing

of which can ‘be regulated by the same ad-
Justable resistors, In this case, the
pulsing of each of these relays can be
checked independently. The PLS relay portion
of the chart consists of the four solid

lines designated PLS, These lines are ex-
tended in dash lines the same as on the

3.80
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s? RES K+
se RES.L -

55 ‘4

54

53

50 |RES.L- RES.L +

PER CENT BREAK

RES.K-
4% RES.L +

TITETI]
22 23 24 2% 26 27 28 29 30

PULSES PER SECOND

Flg. 25 - Pulse Requirements Shown in
Graphical Form - Variable
Resistors in Circuit to
Regulate Pulsing

chart for the PLS relay in Fig. 25 and this
portion of the chart is read the same as
the previous chart described in 3.79. The
pulse requirements for the CTG relay are
shown by the six solid lines designated
CTG. The dash lines of the PLS chart ex-
tend beyond the CTG chart and apply to the
CTG relay in the areas outside the solid
lines of the CTG chart.

gggmglg_%: A reading of 65 per cent
break and 25 pulses per second on the
PLS relay would show that this relay is
outside the pulse limits bounded by the
PLS chart. 1In this. case, the chart
shows that, decreasing the resistance
of the N resistor will bring the relay
within the pulse limits, provided the
electrical and mechanical requirements
for the relay are met. The same read-
ings of per cent break and pulse speed
taken on the CTG relay would show that
its pulsing requirements are met, since
the point representing these values lies
within the s0lid lines of the CTG chart,

Exanple 2: A reading of 65 per cent
EreEE and 28 pulses per second taken on
either the PLS or CTG relay would show

the relay to be outside the specified
limitas, In this case, the chart shows
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Fig. 26 - Pulse Requirements Shown in Gra-
phical Form - Charts for Two
Relays FLS and CTG - Pulsing
Regulated by Same Variable
Resistors - Output of Relays
Checked Independently

that increasing the resistance of both
the M and N resistors will bring the
pulsing of the relay within limits pro-
vided the electrical and mechanical re-
quirements of the relay are met,

3,81 The chart in FigE g; 11lustrates the
pulse requirements for two assoclated
relays, the CTG and a second relay not shown
on the chart, While the pulsing of both
relays can be regulated by the same adjust-
able resistors designated on the chart, the
eircuit provides facilities for checking the
output of the pulse delivery CTG relay only.
Por this reason, requirements for the second
relay are not included on the chart, This
chart 1s the same as that shown in Fig. 26
with the information for the PLS relay re-
moved, and the interpretation of this chart
is the same as that for the CTG relay portion
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Fig. 27 - Pulse Requirements Shown in
Graphical Form - Chart for
Pulse Delivery Relay CIG -
Pulsing of CTG and Associated
Relay %Not Shown) Regulated
by Same Variable Resistors -
Facilities Provided for Check-
ing Output of CTG Relay Only

of the chart shown in Fig, 26 and descrihed
in 3,80,

4, CIRCUIT REQUIREMENT TABLES STANDARD
FROM 1925 TO

4,01 The circuit requirement tables, as
shown in Figs. 28 to 31 are similar
to the CRT shown in Fig. 1 except that the
columns headed FEATURE OR OPTION, CKT FIG.,
and RATING are missing., The notations on
these columns have the same meanings as
similarly headed columns in the present
CRT, (See Index, page 2.) The points of
difference in the information in the columns
in these tables and the present tables are
covered in the following paragraphs,

/‘\\
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Fig. 28 - Universal Circuit R
Showing WEGo Apparagggirement Table Standard From 1935 to 1947
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Pig. 29 - Circult Requirement Table Standard From 1935 to 1947 Showing
Timing Requirements Por Step-by-Step Relays
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Fig. 30 = Circult Requirement Table Standard From 1935 to 1947 Showing
Both Step~by~Step and Other Relays

‘_—~ -
30 XXxXx-xX 3 PAGES _CIRCUIT REQUIREMENTS 7
SELECTON REPEATER CKT (SEL AEP)
Rl e e e
008 |%63/0, acoc [ TEST Cuie g ier . TEST AL . Afrcamws
5 TESY 7 Loidd |
A (281-n ] .000
T
'] L.\wm
L
£ ARQ. FON AELAY ALONE.
‘" I ! / MAG. W S WITH 600%
e 7 Z
€ lam-c )| o08
L] . “
ENERGIZE P WOG. WITH BAT.
r 2arepi o0 6 48.9-30 By 6r0 ON (81
& |aprnrioon :ﬁ )
i1 1 ! ]
r NOTES:
;I.“mx ALLAY W ACCORDANCE WITH BSP 4. WSRATE 1(0). :
f=) ] S WNSIATE &(w). 1
N s S0 Rk SN g
x
& MARATE o7, 2

Pig. 31 = Circuit Requirement Table Standard From 1925 to 1935 Covering
Step~by-Step Relays
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4,02 Division of Table: On circult re-
quiremen ables issued from 1925

to 1935 covering step-by-step relays, the

rfirst main division heading was RELAYS in-

stead of APPARATUS, as shown in Fig. 31.

Prior to 1937 the column heading TIME REQ

was not shown,

APPARATUS
DESIG

4,03 In the column with this heading is

given the functional designation
which is assigned to each relay. The cir-
cuit figures are covered on the CRT in
numerical order, In some cases, however,
the apparatus for the main (unnumbered and
unlettered) figure is covered first fol-
lowed by the apparatus for the lettered
figures in numberical and then alphabetlcal
order., Under each figure, the relay desig-
nations appear in numerical and then alpha-
betical order as far as possible., Where
options are used on some drawings, the
options appear in alphabetical order, On
drawings 1issued after 1937, optlons are
listed in reverse alphabetical order start-
ing with Z, Y, X, etc.

4,04 If a relay of a given designation may
be one of two or more different code
numbers, the same designation 1is repeated
opposite each code number but a separate
subtitle such as "'S' Apparatus" or "!T!
Apparatus" or "!S' Option" or "'T! Option"
similar to that shown in Fig. 30 1s shown
above each separate code number, In some
cases, the "!S! Apparatus" or "!'T' Apparatus"
notation appears in the REMARKS column.

4,05 On ecircuit requirement tables, issued

prior to 1937, an asterisk was placed
adjacent to the designations where two dif-
ferent relays had the same lgtter designa-
tion, and the SEE TEST NOTE NO, column
referred to a test note which gave the fol-
lowing information: "#Indicates that there
is more than one relay with the same desig-
nation,”

MECH REQ

4,06 On tables standard from 1925 to 1935

covering step-by-step relays, this
division of the table was subdivided into
two columns, one headed RESID (3.13, 4.11,
and 4,12) and one headed SPRING ASSEMBLY
AND ADJUSTMENT (4.10),

BSP FIG.

4,07 Same as 3.15 to 3,18, inclusive,

except that this column was formerly
headed BSMP FIG, It was formerly the prac-
tice to specify only one spring combination
number where the spring combinations on a
relay were the same,

ISS 5, SECTION 005-120-101

CONT PRESS.

4,08 sSame as 3,19 except that the letters H

and L for high-~ and low-contact pres-
sure, respectively, replace the numbers 20
and 10 which were formerly used to indicate
the normal contact pressure for a relay.

ARM. TRVL

4,09 Same as 3,20 except that on step-by-

step type relays, circuit require-
ment tables issued prior to 1936 expressed
the armature travel in inches,.

SPRING ASSEMBLY AND ADJUSTMENT

4,10 A column so headed was shown prior
to 1935 on circult requirement
tables covering step-~by-step relays. A
schematlic arrangement of the relay spring
combination was shown in thls column as
1llustrated in Flg, 31, The number of
the spring is indicated at the top of each
spring assembly between the various make
and break comblnatlons of springs. The
spring adjusting requirements are shown in
declmal parts of an inch. The armature
travel {also called "stroke") of the relay,
when gpecified, is shown in decimal parts
of an inch to the right or left of the num-
ber 1 spring, depending respectively on
whether the relay is a left- or right-hand
mounted relay. :

LOC or RESID

4,11 One of these headings may be specified
on the circuit requirement table.
This column, which immediately followed the
column heading ARM, TRVL may also be blank,
When the column is headed RESID, it is part
of MECH REQ. When the column is headed LOC,
it '1s listed separately. This information
in other respects 1s the same as that
covered in 3,12 and 3.13.

4,12 The column heading LOC was hot used

prior to 1935, Prior to 1935, the
heading RESID was used on circuits showing
AECo apparatus.

CIRCUIT PREPARATION

BLOCK OR INSULATE

4,13 Same as 3,22 to 3,24 except that this
column was formerly headed BLOCK.,

TEST SET FREP.

4,14 Same as 3.27 to 3.43, except that the

designation G was formerly used for
designating ground and BAT/V for battery
voltage applications,
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SEE TEST NOTE NO,

4,15 Same as 3,44 except that on circuit
requirement tables issued prior

to 1936, the values for mechanical require-

ments were expressed in inches,

DIRECT CURRENT FLOW REQ (DC FLOW REQ)

4,16 The information covered in this

column is the same as that described
in 3,45 except that, where a negative (-)
sign precedes a current flow requirement,
an explanation is given in a test note or
under the REMARKS column as follows: "A
negative sign (=) preceding a current flow
indicates that this current shall flow in a
direction opposite to the direction of the
circuit operating current,"

Example: (-45) would indicate that 45
mIIIEamperes should be passed through
the winding of the apparatus in a
direction opposite to the direction

of the normal cinrcult operating current
for the apparatus,

T _WDG

4,17 sSame as 3,46 except that on CRTs, the

designation I for inner was used to
show the primary winding and the letter O
for outer was used to show the secondary
winding,

TEST FOR, AFTER SOAK, TEST MA, READJ MA.

4,18 Same as 3.48 to 3,51 except that on

CRTs issued prior to 1936, the slec-
trical requirements in the columns headed
AFTER SOAK, TEST, and READJ were expressed
in amperes instead of milliamperes,

TIME RE

4,19 Same as 3,52 to 3,54 except that
prior to 1937, the column heading
TIME REQ was not shown,

OPTIONS

4,20 1If options are shown on ES and SD

drawings, the CRT is divided into
two or more parts showing a complete list
of apparatus for each option in a separate
group. There is a space of two lines be-
tween options of the CRT and the name of
the option 1s on one of these lines. The
apparatus associated with any option is
log:ted immediately below the name of the
option,

REMARKS
4,21 Same as in 3,52 and 3,53.

Tables Where Pulse Speed and Per Cent Break
Are Specified

4,22 This information is similar to that
described in 3,72 to 3.75 except that
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it ie located under the heading MECH REQ
instead of APPARATUS,

5, _CIRCUIT REQUIREMENT TABLES ISSUED PRIOR

5,01 Examples of the CRTs lssued prior

to 1925 are shown in Figs. 32 and 33,
The tables covering step-by-step apparatus
were formerly known as WR sheets,

5,02 These tables are the same as those
covered in Part 4 except for the
items covered below,

5,03 See Test Note 1: If the circult re-

quires certaln preliminary preparation
before applying the circuit requirements, a
reference to TEST NOTE 1 is shown in the
upper left-hand corner of the circuit re-
quirements space for the purpose of calling
attention to TEST NOTE 1, This test note
contains the information necessary for the
eircuit's preliminary preparation. The test
notes are shown immediately below the re-
quirements for the relays,

5,04 Transmission Requirements: On some
UhMs, the Tirst space above the
apparatus space is blank, except for a few
cases where the notation "No Transmission
Requirement" has been entered, If a circuit
is reissued to specify transmission require=-
ments, these are given in a circuit note,

5.05 Apparatus - See Spec: All apparatus
such as selectors, connectors, line
switches, keys, jacks, and interrupters
specified in the circuit, other than speci-
fic relays are listed in this space together
with the number of the X- specification
which covered its installation and mainte-
nance requirements., In addition to the
above, the X- specifications which covered
the general mechanical requirements for
the three types of step-by-step relays;
namely, the pivot, horizontal, and dash pot
types, were listed in this space, such as
pivot-type relays, X-70105. This informa-

tion has been superseded by the apparatus
requirement and adjusting procedure sections
dealing with the specific type of apparatus.

5.06 Division of Table: Immediately

Pelow the spaces provided for AP-
PARATUS, the requirements for the relays,
drops, signals, and message registers are
given, The table 1s divided into seven
main divisions which are further subdivided
as follows,
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Column Column

Headings Described in Headings Described in
RELAYS 5.07,5.09 CIRCUIT PREPARATION #20=3,26,5,1
TODE 5.08 SEQ SW F0S 3.20-2.20,5.13
DESIG 5.09 BLOCK 5, 3
MECHANICAL RE 5,10-5,12 TEST CLIP DATA 3.25,3.,26
SP i) 5.10 CONN, BAT, 3.25
FIG. OR SK 3,14-3,17 CONN. GRD 3.25
CONT PRESS., 5,11

ARM. TRVL 5.12 TEST SET PREP 4
DIRECT CURRENT FLOW REQ 3.45-3,51,4,16-4,18 s 14
TEST WDG NO, 28

TEST FOR .1

AFTER SOAK (AMPS) 518 SEE TEST NOTE NO. 4,15,5.03
TEST (AMPS) 4.18

READJ (AMPS) 4,18 REMARKS 3.52,3.53

CIRCUIT REQUIREMENTS
SEE TEST NOTE [/
SEE SPECIFICATION Feiods FOR EXPLANATION OF THIS FORM
ATU. APPARATUS APPARATUS C RATUS
AIHH KEY
AIMC KEY
RELAYS | MECHANICAL REQ._|DIRECT CORRENT 710W REQI CIRCYI Pi[m‘—w 70N ?, 3z REMARKS
SPEC  [11C Lowsiamdrastires TEST READY! TEST CUP DATA
CODE lD(SIG NUMBER g: P oo 8LOCK 7 p Wg' THE REAQIIST WALUES AR FOR AUUINTENANCE PURPOSES Oy
T62-AK |(TR]] ¥~ H 2] 03/ .029 [4{ 4710
[~ [3 0.C.] O.C.
Far A F7083% |3 [+ [ 10 705 058 RU(SLL G| 8 |RATED EAT, SLEEVE RES 4=
L 020 |0 040038 RUSLN G |#/5|RATED EXT. SLEEVE RES 350
£3589 fut| %7663~ [7/io| # |00, |0 [033].020 7y GAT| & |RATED EXT. SLEEVE RES. 220°
(e 00 [CTT ¥ 2883|8751 1 I 013 1.o17 RULT &
(7335 |FRI[X%063% |8 _[H_ 0 034|033 PRI
FEZIB1(A] | X7003F _[1a/z 7 1035 10 077 RUAI ©
- 51.03Z YA 6
36 (3 [+T08%e | 7 07310072 0068 3%, I M |27, 7 ZTLCK I3
R [073]0028].003 ST/ ™
(k20 ¥F003F |6 H | 750 030[.0/8 Iy AT] 3 TRATED 227 SIEEVE RES. 220~
1 5| H LAY - TS |RATED EXY _SLEEVE RES. 220~ |
(7972 {50 310 0 0i91.07 L3NS ZD EAT SIZEVE RES. 3505
TE T NOTES
at‘FORE MAKING ANY TESTS OR ADJN/STMENTS A K .vECML Rcawnemewrs ra Me'er /)
TROUBLE C. P AMUST BE PLACED ON THE SLEEVE CONDITION, THIS ADJUS
OF THE CORD. ONLY AT WESTCHESTER OFFICE N.Y.
2. SPECIAL REQUIREMENTS 70 INSURE CONTALT PRESSURE .
3. THIS IS MAXIMUM CAPABILITY FOR PARTICAAR FUNCTION.
4 % INDICATES MORE THAN ONE RELARY HAVING THE
SAME DESIGNATION.

Fig. 32 - Circuit Requirement Table Issued Prior to January, 1925, Covering
WECo Apparatus (Excluding Step by Step Type)
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RELAYS

5.07 On some of the CRT under the old
style form the CODE and DESIG columns

are reversed and the relays are listed

alphabetically instead of numerically.

CODE

5,08 In this column, the code number of
the apparatus is listed,

DESIG

5.09 In this column, the designation of
the apparatus is listed,

MECHANICAL REQ

SPEC NUMBER

5.10 In this column is given the number of
the X~ specification which contained
the general mechanical requirements for the
particular type of relay involved. For
example, E-, H-, and R-type relays refer

to X-70037, B and G type to X-70056, 114
type to X-70054, etc. The numbers given

in this column have been crossed out since
the X~ specifications have been replaced
by apparatus requirement and adjusting
procedure sections.

CONT PRESS.

5.11 This column 1s only used in connection

with specifying contact pressure re-
quirements for E-, H~-, and R-type relays.
The notations 10, 20, and SPL are shown in
this column to designate the contact pres-
sure of a relay. The numerals 10 and 20
indicate which particular set of tensions
associated with a particular figure or
figures in the section should be used, The
designation SPL indlicates that the contact
pressure is special and as such 1s covered
by a test note, referred to in the SEE TEST
NOTE column, If the circuit is reissued -
and an E-, F-, H-, R-, or T-type relay is
added, the contact pressure is specified in
this column by the letters H, L, or SPL.
HngnioL, respectively, replace the numerals 20
a .

ARM. TRVL

5.12 The rated armature travel for the

relay is indicated in this column
for E-, H-, and R-type relays, expressed
in decimal parts of an inch, If the cir-
cuilt is reissued and a B-, G-, F-, or T-
type relay is added, the armature travel
is specified in this column. For the F-
and T-type relays, the rated value is
specified and for B- and G-type relays,
the maximum value is specified. Those re-
lays that have special armature travel
requirements are indicated by the-notation
SPL in this column and such special re-
quirements are given in a test note, which
is referred to in the SEE TEST NOTE column
or in the REMARKS column,
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under BLOCK may be RL (E6175).

CIRCUIT PREPARATION

BLOCK

5.13 The information in this column is
the same as that covered in 3,22 to 324

except that if the relay has no letter
designation, the code number of the relay

is given, FPFor example, the information

! Similarly
under CONN BAT. and CONN GRD, the following
may be given as LU (E676), LL (E1025).

CIRCUIT REQUIREMENT TABLE COVERING 221, 222
223, 220, 2L, 288, 251, 252, AND SIMILAR

AECO RELAYS

5.14 Division of Table: Immediately below

the spaces provided for APPARATUS the
requirements are given for relays, drops,
signals, and message registers, The table
1s divided into seven main divisions which
are further subdivided as follows,

Column
Headings Described in
RELAYS 5415-5,19
CODE NO. 5,16
COIL NO, 5.13
DESIG 5,1
STYLE OF CORE 5.19
MECHANICAL REQ 3,14«3,19
3.11,3.13
SPRING ASSEMBLY AND
ADJUSTMENT 4,10
2!§%Q%EQQ§B§EELEE£&LIQE1 5.20,5.21
TE G NO, 5.20
WDG@ RES 5.21
TEST FOR 4,18
TEST (AMP) 3,51,4,18
READJ (AMP) 3.,51,4,18
CIRCUIT PREPARATION 3.21-3.%%,5.13
BLOCK 5.
TEST CLIP DATA 3.25,3.26
CONN, BAT, 3.25
CONN. GRD 3.25
TEST SET PREP. 3.,27-3.43,4,14
SEE TEST NOTE 1 3.44,5,03
REMARKS 3.53
RELAYS

5.15 The columns under this heading in-

clude identifying information for
the relay for which requirements are
specified,

CODE NO,

5.16 In the column with this heading are
given the code numbers of ths various
relays.
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SEE TEST NOTE 1 CIRCUIT REQUIREMENTS
9EE _SPECIFICATION X-700395 FOR EXPLANATION THIS FORM
T ATUS ; APPARATOS
T
R RN e &=
RELATS MECHANICAL REQ. T COMTEN 71 0W REQLIRC T PREFARATION ,E;Fc? — REMARKS_
CODE|COIL o eesa] > a3 SWwog [rest [1EST L0 IEST CUP OATA|SE T (TSI THE READJUST VALUES ARE FOR
NO. | NO. oz | M 400 S menr | Res|For TR BATLINNGTRY TP | Wo. \MANTE NANCE PURPOSES ONLY
WHR[T™) o107 7Y ETST AL M TEST WiTH BT/
- N ] 1 13T JAJR(TSTIAR M
355 sl )| O v g .
1 N
I3IITET 0| O %ﬁiy 3(A] | G
AER baosa 18) @] 0 @E—H - BRI vo E17) NS
kF ] o _Lngls wg EIT- /AN
Froy pase @ \oass 3 £ 4 L
A W T LTI B AR N ST wiTH BOYR WOG3 INSTRIES)
gsc‘.' 2 () O o0is E g§] § [} NO [ 0Belpiolts) 0 [J(FT | 5(F) M
Sl
ELENA I 1o (707 Tl 10
ALy [oaesool| £) | @ |oors NQ Lo] el te
7 43678370721 [200] O .o;;) 0 .m:s 107, AT DG T OPR_SPRINT %079
AER- el w2l ™ g™ N A 107H 6
paeaieooedi r) | @ Loosiyisl 13 1) |3 ~3§ 2 1308] 0 L62971.07 15 AL G 1273
: [2 300N O |.023]0756) 2I1ET G 12/3
'D N/ g- 5;57 2 T 723 0‘J 028302, ’Ig J(g} (gj G . ) L SPAWG MG | O
AfR- Q 7 [725IND 10/ 16)(E, 77
arpoeomtlin) | O Loos |8l (S SES 708,084 BT G 12/ 3| IB2 & WHEN TESTING WG
b i 2 VI00|N T [01d98L0'¢ 4 Qi-tHj| ¢ §2/3 7 S
33876 I A 043,08 mg 177%(1 4 TWPG. i/
. 9| 1ol N ] N ) 1]
Rz pawern ) | © |oms te S s tég Z 1300 O LoReloiry Tl G 203
> "2 Y300[N/T [0Ri 1 6 _12/%
1239867831011, (560139 D)) &
ALR ip2sesit| (<) | O Loois E R RRA 2 CUCH] A0 LS
&) R0 WOG T WSIDE ¢ CU @ SLUD O
GENERAL OR ARM END SLEEVE WARM END
NOTES \M0.2 WOG 13 QUI. 3LUG ON @ustus WITH
[ WEEL END weEL Enp®cy SLEEVE
TEST NO?'ES
+ BEFORE NG ANY TESTS OR READJUSTMENTS
MAKE THE SWITCH BUSY BY CONNECTING SPRINGS
JAND 9 OF TEST JALK.
2 BEFORE TESTING () ”? OR(G) REMOVE .SW/I'CH
FROM FRAME, RE TEST ACK
AND ca\w:c MrfERY ro JACI( /2 AND GROUND
70 UACK
3 (1) OR (2) REFERS TO WINDING NO.! OR WIWDING NO. 2.

Fig. 33 - Circuit Requirement Table Issued Prior to January, 1925, Covering
Step-by=-Step Type Relays
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COIL NO.

5.17 In the colum with this heading are given
the coll numbers of the various relays.

DESIG.

5.18 In this column the letter designation
of the relay is listed.

STYLE OF CORE

5,19 The style of the relay core is indlcated
in the circles shown in this column,

A plain circle indicates an ordinary iron

core, An interpretation of the four poss-

ible markings of a circle to indicate special

cores is given in the GENERAL NOTES at the

bottom of the relay requirements space,

DIRECT CURRENT FLOW REQ
TEST WDG NO,

520 In this column 1is given the number of

the relay winding designation. An
explanation of these numbers is given in
the GENERAL NOTES at the bottom of the re-
lay requirements space,

WDG RES

5.21 1In this column is given the resistance
of the relay windings.

REASONS FOR REISSUE

1. To add a paragraph covering the detached-
contact circuit drawing CRT (1.05).

2. To revise the index of c¢ircuit require-
ment table headings (1.07).

3. To revise the paragraph covering size
of pages (2.013.

4, To revise the paragraph covering page
numbering (2.02).

5. To revise the paragraph covering the
CRT title %2.0?3. grap 8

R R R S N

7. Torevise the table chowing types of CRT (3,01)

8. To delete the reference to detached
information on timing requirements and
step-by-step relays %3.03).

9. To revise the division of CRT table

10. To delete the reference toc the same
designation appearing for different
apparatus (3.06).

11, To revise the paragraph coverin
option (3.,08). P &

12, To revise the paragraph covering CKT
F1G.and FIG. (3.09??

13. To revise the paragraph covering
rating (3.10),

14, To revise the paragraph covering LOC,
RESID, or SEQ SW POS (3.11).

15, To revise the paragrapn covering BSP
FIG. (3.15).
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16, To add AF-, AG-, and AJ-type wire-spring
relays and a U-type relay spring com-
bination to Table A,

17, To amplify the meaning of the designa-
tion SPL (3.19).

18, To delete the information covering

blocking apparatus and circuit prepara-
tion (3.24?.

19, To revise Table B,

2C0: To delete the note in 3.52 of previous
issue,

21, To amplify paragraph covering TEST SET
PREP. to specify test set connection
lead (3.32 to 3.39).

22, To add a note to the paragraph covering
B/G (Battery and Ground) (3.36).

23, To add a note to the paragraph coverin
+B/G (Position Battery to Ground)(B.)?%.

24, To revise the paragraph covering NGB
(Nongrounded Battery).3.38(a)l.

25, To delete 3,38(v), (c), (e), (f),and
(g) of previous issue,

26, To add a note to the Earagraph covering
SEE TEST NOTE NO. (3.44).

27. To amplify the expldnation of test
windings (3.47).

28, To revise the garagraphs on AFTER SOAK
(3.49 and 3.50).

29, To delete 3.51 of previous issue of
section.

30, To revise the paragraphs on REMARKS AND
TIME REQ (3.52, 3.53 and 3.54).

31, To revise the division of the Timing
Requirement Table (3.60).

32. To revise the paragraph covering
DESIG (3.61).

33. To add a note to the paragraph covering
TEST FOR (3.687).

34. To delete the references to RAP
Fig. (4.07).

35. To revise Figs. 1, 3, 10, 11, 20, 34,
and 36.

38, To add Figs. 35 and 37,
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Fig. 35 « Circuit Requirement Table Standard-
ized in 1953 for Detached-contact
Circuit Drawings

SD-XXXXX -XX 3 PAGES CIRCUIT REQUIREMENTS A
CIRCUIT TITLE ( EQUIBMENT DESIGNATION
APPARATUS MECH. REQ CIRCUT PREPARATION - SEE DIRECT CURRENT FLOW REQ.
[3 OWE,
I e o e It ) e I IS o e P4 Rl (] sl [
L)) T RYE] insuLave ICGhNBAT JcoNNGRO] 1 MO WA | MA | UA
MAGNET S [ ]
LO-LY P 2 c33 [ TCL) JGR [o] 172.5 1 16.5
nown| 3°ans 3
Lo-L9] SW 834] 101 g:lu Bat] 3 o 3.5 ] 34.3
SEL LT]TsT
RELAYS
CBD | L1345 [xA s {MD fcor JU3/yp | H |29 [ 44 41.5 |WOG ALONE
T (CBD RD] 2 fe] 135 125
cCBD juniy [xB 8 cot |510/50s] H {232 ] 54 8|
T(cBO) [GRO [ 160 | 150
HGNO| 2764 4 B70 1 o 50 1] SEE BSP
NO S0 2.8
R 50 1.3 -
]
&
PU 529 30 Big4 38{PBXA BAT, ] FS 4.6 4.3 CONN.DIRECT|
36{PBX BAT, ol Fs | 3.6 | 38 |BATTO2(
s GlIo 6 022 7 40 J(oF) o J2T(sP)]28 (sP)I M Prs] o Jtso J1es | 175 Jconnia(si)
(oF} 0 lat(sP)]2B(sP)[ ™ F/’s|R | 150 [ i0.4 | I _]TO 2B{(s1)
CONN.T(0}
TO 3T (sl)
TRY [saou | WO [34 M0 |c221] 8 B (BG)[SB(BC)|7BUMASIE/G| | [P | O 1-9%5 1.3
OR 6BIB G SB BGH7TBAMASI B, G P INO|-53 0.9
200AS'wg 6B (BG)] 5B (BG)|7BAMASYB/¢ P 3 -1 4 S 4.7
¢B(BG)| 5B(BG) [TB(AMAS|B, P R 55 ] 1|
AT 85| 37186 JATAMAS B/ G| s|o Ti.4
TEST NOTES : :
1. SEC TIMING REQUIREMENTS ]
2.REQ. FOR CKT COMB. OF (CBD)(CBO-1) AND (LOT) RELAYS, o]
I CAT. COMB. MULTIPLY BY NUMBER OF MAGNETS IN PARALLEL. :
2
o
NOTE: IN (98] THE“FEATURE OR OPTION” COLUMN WAS CHANGED TO “OFTION”
AND THE COLUMN HEADING RATING “ WAS DELETED.
Fig. 34 - Universal Circuit Requirement Table
Standardized in 1947 for Attached-
contact Circuit Drawings
CIRCUIT REQUIREMENTS W
APPARATUS MECH REQT CIRCUIT PREPARATION DIRECT CURRENT FLOW REQT
BLOCK TEST| SEE AFTER
e I e A P il ot Al e
TION INSULATE|QaT | GRD. |PREP WOG|FOR [Ty " TwA.| MA.
TOL [AF83) 9 |229 (RA)O u{ToL)| GRD, [ 7.1 ] 6.7
TFO.I [AFSI 5 3 U JREL|GRD. o 20.5/19.5
247 |T8T
TFT_|AJI2 9 220 u (TFT)| GRO. ") 43 | 4038 ~
W
g
”~
TM | AFEO 4 12 U(Tw) 48V [) €6 | 6.2 | SEE TIMING REQ. ]
PAGE 8 g
a
-
TMA | AF70 4 202 TMBJO 1U(TMA § GRD. P lo 175 | 168 -
4(THA) 2U(TMA) GRD. s | o 10.9 %
!
x
TMB |AF8S 4 401 u(TmB)| GRD. [ 36 [ 34 2
R 99 |10.8 o
TOL | AF24 7 s u (ToL)] GRo. o 30.5 |29 2
a
TRL | AF48 | 28 U (TRL)| GRD. %) 95 {90

Page 29
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— — —_—
TIMING R IR NT. _ M
g gar—ry Y=t ——— e "
APPARA TUS CIRCUHT _ PREPARATION TEST SET PAER stE an TIvE #£q. 153
TEST
sesic. | cooe [ om {5 S TEST CLIP DATA s | mc W | uore fron| MiL-sic. REuARKS
ofTion] = INSULATE e 5 | comid ]| Cownw STANT ] STOF o WIN. | WAX —
A2S JUB60O 29 GRD. JIT(A2S)[7T (A2S)] MK ] O.C. JcRD. 1. 1 O 8.8
CRD. _|NT{A2S) ) LS L1 S O I 55 -
-
FT1___|UB6003) 26 GRD.__[7T(FT) [4T(FTH] MK | OC. |48Vv.] | | O a8
GRO.__[7T(FT0 |[4T(FT)] BK |48v. JocC. | 1 IR 6.2
RSR__|viss 31 (ADNO | CRD. [SB(RSRXIT(RSR) | MK |GRD. | OC. R |120 [310 [GRD 27 (RSR)
MON) 0
TIE__JUB800D 27 GRD._[NIT(TIE)[9T(T1E)| MK_| 48V. | GRD. ° X
GRO._[IIT(TIE)|ST(TIE) | B |CRO. [4BV. R 3.5
TRTR |U1047 79 GRD. | T(TRT) |8T(TRTR] MK |GRD Jo.C. © [2000 [3150
TYmM | 280A 77 (PBX2)0 |4T(AK) |2B{HTURJ2B(PBX# BK | QC. | GRD. 0] 20 |23
{TLC2) O

TEST NOTES!
I. SET READER DIAL AT O.

NOTE: -IN 1951 THE “FEATURE OR OPTION” COLUMN WAS CHANGED TO “OPTION*
AND THE COLUMN HEADING “RATING * WAS DELETED.

Fig. 36 - Standard Timing Requirement Table
for Attached-contact Circuit Draw-

ings
TIMING REQUIREMENTS 7;':
APPARATUS CIRCUIT PREPARATION | vesT SET PREP sge |IME REG
DESIG | FEATURE BLOCK | TEST CLIP DATA _[SEND|REC SW NIL-SEC
OR |Fc.| OR TONN [CONN [CONN|| KEY NOTE REMARK
OPTION INSULATE| 8K R w START|STOP| MIN | MAX
ATM i (8D) o GRD JulaTC)|HAaTM){ Mk |48 | OC 660 |1000
(ed) o GRD [u(aTc)i7(AaTM) Mk |-48 | OC 350 |sso
{cL2)o
(80) o | GRD [u{aTc)7{ATM) mx [-48 [oc 2000 | 3100
(rTx)o
(80) 0 6RO lu(atc)|7(aATM) Mx |-48 [ocC 4600 [ 7200
(TTK)o
(atci)o
[ ]
It}
=
™ | 20800[31000] OPERATE ONI RELAY TO START a
(5770 7200 [10800| TIMER MEASURE TIME UNTIL u
TM OPERATES. &
[}
~
aE—— SaEEE—— o —M’\
Fig. 37 - Standard Timing Requirement Table
for Detached-contact Circuit Draw- .
1ngs Page 30
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