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JAN 2.6 1981 g,

295 NORTH MAPLE AVENUE
BASKING RIDGE, NEW JERSEY 07920

DRAWING NOTICE

RATE SERVICE

AMERICAN TELEPHONE AND TELEGRAPH COMPANY / 02071

TITLE SD-31779-01 ISSUE 28B
STEP-BY-STEP SYSTEMS CDISSUE 5D APPX 4B - ADD.
NO. 1, 350A, 355A, 360A OR 35E97 . RATING AT&TCO STD A&M ONLY FOR
OUTGOING REPEATER CIRCUIT SYSTEM gSTEP-BY~-STEP 350A, 360A
BATTERY AND GROUND OR LOOP PULSING AND 35E97
LOOP SUPERVISION paTe AUG 0 7 1980

ARRANGE FOR 2 REPEATERS PER BASE DRAWING DISTRIBUTION CODE: 1D99

AND FOR TEMPORARY USE TO CLE BASIC CODE:

CALL INDICATOR OFFICE

DESCRIPTION

6.1 SxS RADIO COMM. CARRIER RESERVED NO. INTERCEPT AND MEASURE

(a) FUNCTIONAL DESCRIPTION OF CHANGE: This change for telco

consideration is to provide for connection to
jary trunk circuit (SD-35072-01) arranged for
No. or vacant level intercept and/or measured

(b) EXTENT OF CHANGE: This change reguires minor
changes.

the auxil-
reserved
rate service.

wiring

(c) COORDINATING CIRCUIT CHANGES: Auxiliary Trunk Circuit,

SD-35072-01, Issue 1.

(d) EQUIPMENT INFORMATION: affected, covered by WE drawing

ED-31779-( ).
(e) EQUIPMENT DESIGN REQUIREMENTS: not affected
(f) TRANSMISSION: not affected
(g) TRAFFIC: affected
6.2 This change also covers manufacturing change.

6.3 SUPPLEMENTARY INFORMATION

(a) DIRECT CURRENT DRAIN DATA: is affected but negligible.

6.4 AFFECTED SHEETS

(a) REISSUED: A, 1, 3, 4,

(TOTAL REISSUED: 4)
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CIRCUIT DESCRIPTION 0 »Q»G‘C//

STEP~-BY-STEP SYSTEMS
NO. 1, 350A, 355a, 360A, OR 35E97
OUTGOING REPEATER CIRCUIT
BATTERY AND GROUND OR LOOP PULSING
LOOP SUPERVISION
ARRANGED FOR 2 REPEATERS PER BASE
AND FOR TEMPORARY USE TO
CALL INDICATOR OFFICE

CD-31779-01
ISSUE 5D
APPENDIX 4B
DWG ISSUE 28B
DISTN CODE 1D99

CHANGES
B. Changes in Apparatus

Replaced By

A Diode 426AH - A Diode 813BA -
Fig. 3 Fig. 3

B.01 Removed

D. Description of Changes

D.01 Figure 3 has been changed to show the
addition of options ZX and 2Y which

optionally provide for step-by-step reserved

number intercept and measured rate service.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5413-DAJ

WE DEPT 45230-JPW-JTT-VLF

D.02 Figure 3 is modified to reflect the
apparatus change noted in B.Ol.

D.03 Circuit Note 102 has been modified for
the addition of options 2ZX and ZY.

D.04 Circuit Note 104 is revised for added
options 2X and 2Y and for apparatus
changes noted in B.01.

D.05 The CAD Fig. 70 is added and CAD Fig.

51, 52, 53, 54, 55, 60, 61, and 67
are changed to reflect the above.
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Al “ k
MERICAN TELEPHONE AND TELEGRAPH COMPANY “N
195 BROADWAY, NEW YORK, N.Y. 10007

DRAWING NOTICE

TITLE Step-by-Step Systems - No. 1, SD-31779-01 ISSUE 27B
350A, 355A, 360A, or 35E97 - CD ISSUE 5D APPX 3B  ADD.
Outgoing Repeater Circuit - RATING AT&TCo Standard-A3dM Onl
Battery and Ground or Loop for 3504, 360A and 35E9
Pulsing - Loop Supervision - SYSTEM SXS
Arranged for 2 Repeaters per DATE 08-20-76
Base - and for Temporary Use DRAWING DISTRIBUTION CODE: 1D99

to - Call Indicator Office
DESCRIPTION
6.1 . Project: None

6.2 Reissued sheets: A and 3
(Total reissued sheets: 2)

6.3 This change for TELCO consideration is to change the test
requirement for the spring tension on the 2-3 springs of
relay C from 10 grams to 15 grams.

6.3 No wiring or apparatus is required to implement this change.

6.4 This B change does not require WECO notification to TELCO.

6.5 Transmission is not affected by changes in this issue.

6.6 Direct Current Drain Data is not affected by this issue.

6.7 Equipment information is not affected.

6.8 Equipment Design Requirements are not affected.

£-1077 (774)



CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 355A, 360A, OR 35E97
QUTGOING REPEATER CIRCUIT
BATTERY AND GROUND OR LOOP PULSING
LOOP SUPERVISION =~ =~ ==
ARRANGED FOR 2 REPEATERS PER BASE
AND FOR TEMPORARY USE TO
CALL INDICATOR OFFICE

CHANGES

C. Changes on Circuit Requirement Tables Not
Covered By Changes in Apparatus

CDb-31779-01
ISSUE 5D
APPENDIX 3B
DWG ISSUE 27B
DISTN CODE 1D99

DATED 8-20-76

- ‘UUN 1_1_1g75

'

C.1 Test Notes 1 & 7 Circuilt Requirement Table, page 2, sheet
3, changed to read "15 Gramss instead of 10 Grams".

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5245-GFC
WECO DEPT 2311-RWH-WEA
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PRINTED IN US-A. AMERICAN TELEPHONE AND TELEGRAPH COMPANY

195 BROADWAY, NEW YORK, N.Y. 10007
DRAWING NOTICE

TITLE Step-by-Step Systems - No. 1, SD-31779-01 ISSUE  26B
350A, 355A, 360A or 35E97 - CD ISSUE 5D APPX 2B  ADD.
Outgoing Repeater Circuit - RATING AT&TCo Standard-A&M Only
Battery and Ground or Loop for 350A,360A and 35E97
Pulsing - Loop Supervision - SYSTEM  SXS
Arranged for Two Repeaters DATE 3-5-76
per Base - and For Temporary DRAWING DISTRIBUTION CODE: 1D99

Use to - Call Indicator Office
DESCRIPTION
6.1 Project: None

6.2 Reissued sheets: A and 1
(Total reissued sheets: 2)

6.3 This change is to add and change
circuit notes to clarify the application of options ZR, ZI,
V and Q.
.31 No new apparatus is required as a result of this change.
This B change does not require WECO notification to TELCO.

Transmission is not affected by changes in this issue.

O O O O O

A

5

.6 Direct Current Drain Data is not affected by this issue.
7

Equipment information is affected and will be covered by
WECO drawings ED-31779-( ) which will be available about 2Q76.

6.8 Equipment Design Requirements are not affected.



©
&,@ CD-31779-01
*‘b ISSUE 5D
'&; APPENDIX 2B
DWG ISSUE 26R
DATE 3- §-76
DISTN CODE 1D

CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 360A OR 35-E-97
OUTROTNG REPEATTR o nour
BATTIRY AND GROUND OR LOOP PULSING
LOOP SUPERVISION :
ARRANGED FOR TWO REPEATERS PER BASE
AND FOR TEMPORARY USE TO
CALL INDICATOR OFFICE

Changes

D. Description of Changes

D.1 Note 307 is rerated "Mfr. Disc."

D.2 Note 308 is added to clarify the application of Option
ZR. : )

D.3 Note 102 is changed to clarify the application of Options
vV, Q & Z1. .

BELL TELEPHONE LABORATORIES, INCORPORATED

Dept 52U5-GFC
WECO Dept 5152-RWH-WEA
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AMER.CAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK. N.Y. 10007

SD-31779-C1 ISSUE 25B

co 5B APP. 1B
DRAWING NOTICE RATING AT%TCo Standard

SYSTEM  SXS

DATE August 28, 1974

DWG DIST CODE: 1D99
TITLE

Step-By-Step Systems - No. 1, 350A, 3554, 360A Or 35E97 - Outgoing -
Repeater Circuit - Battery And Ground Or Loop Pulsing - Loop

Supervision - Arranged For 2 Repeaters Per Base - And For Temporary
Use To - Call Indicator Office

DESCRIPTION

PROJECT: None

Reissued sheets: A, 1
(Tecal reissued sheets: 2|

This change for TELCO consideration is to correct 1 drafting .
error, change the number of a note and change an option
applicaticn.

Option ZR located adjacent to Option ZP above and to the
left of jack punching 10 is removed.

Two Note 113's appeared on the drawing. The note in the lower
left hand corner is changed from 113 to 114.

The last line of Note 113 A&M (for Fig. 3) under App. or WIR
was changed from H,W to H,ZW to agree with Note 105,

This B change does not require WECO notification to TELCO.
Transmission is not affected by changes in this issue.
Direct Current Drain Data is not affected by this issue.
Equipment information is not affected.

Equipment Design Requirements are not affected.



CIRCUIT DESCRIPTION CD-31779~01
ISSUE 5D

APPENDIX 1B

DWG ISSUE 25B

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 360A OR 35-E-97
OUTGOING REPEATER CIRCUIT
BATTERY AND GROUND OR LOOP PULSING
LOOP SUPERVISION
ARRANGED FOR TWO REPEATERS PER BASE
AND FOR TEMPORARY USE TO
CALL INDICATOR OFFICE

Changés

Description of Changes

D.1 Option ZR, which was shown in error, above
and to the left of Jack point 10, sheet 1
removed wlthout record,

D.2 The note that was added as note 113 changed
to note 114 and A&M note 113 changed to
reflect optlon W and ZW changes.

BELL TELEPHONE LABORATORIES, INCORPORATED -

DEPT 5245-LCB -
WECO DEPT 5152-RWH-WEA

. ' Page 1
-Printed in U,S.A. . 1 Page



PRINTED IN U S.A

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK, N.Y. 10007

SD-31779-01 ISSUE 24D
cD 5D APP.

DRAWING NOTICE RATING ATRT Cc. Standard
SYSTEM SXS

DATE  January 30, 197k
DRAWING DIST. CODE: 1D99

TITLE

Step-By-Step Systems - No. 1 350A, 355A, 360A, Or 35E97 - Outgoing Repeater
Circuit - Battery And Ground Or Loop Pulsing - Loop Supervision - Arranged
For 2 Repeaters Per Base - And For Temporary Use To - Call Indicator Office

DESCRIPTION

6.1 PROJECT : None . Atk
W

6.2  Reissued sheets: A, 1, 2, 3, 4 IV

(Total reissued sheets: 5)

6.3 This change requires coordination with another circult,
specifically: ES-32506-01

6.31 This change for TELCO consideration is to incorporate the
field modification of this circuit by ES-32506-01, as a
standard option. ES 32506-01 field modification was applied
when pulsing failures due to AC power interference were
encountered.

6.32 One 426 type diode, two 446 type diodes and one 144 type
resistor are required, with minor wiring changes, to
implement the changes.

This change also covers: Manufac turing change

This D change does not require WECO notification to TEILCO.

(02N ) S

Transmission is not affected by changes in this issue.

.7 Direct Current Drain Data is not affected by this issue.

A O OO O O

.8 Equipment information is affected and will be covered by
WECO drawing ED-31779-( ) which will be available about 2Q7.4.

6.9 Equipment Design Requirements are not affected.



CIRCUIT DESCRIPTION

.4

CD-31779-01
1SSUE 5D
DWG ISSUE 24D

STEP-BY-STEP SYSTEMS
NO. 1, 350A, 3554, 360A OR 35-E-97

OUTGOING REPEATER CIRCUIT _
BATTERY AND GROUND OR LOOP PULSING L 5iA

LOOP SUPERVISION
ARRANGED FOR TWO REPEATERS PER BASE
AND FOR TEMPORARY USE TO
CALL INDICATOR OFFICE

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This circuit 1s used for repeating

dial pulses from a step-by-step office
to another step-by-step office, a call in-
dicator office, a crossbar office, or an
ESS No. 1 office. Pulsing is on a battery
and ground basis to all offices except when
dialing over trunks to a DP terminating
sender in No. 1 crossbar office, pulsing is
on a loop basis.

2. GENERAL DESCRIPTION OF OPERATION

2.01 This circuit, when seized by the
subscriber, places a polarized relay
in series with the distant office relay as
a loop selzure signal. Battery and ground
pulsing is used to repeat the dialed num-
ber to the distant office except, a DP ter-
minatiné gender in _a No. 1 crossbar office
reguires loop pulsing.
2.02 Reverse battery supervision , if
returned by the distant office, 1is
repeated to the calling station.

SECTION II - DETAILED DESCRIPTION

1. SEIZURE

1.01 When this circuit is seized by an
out trunk switch or a selector, re-

lay A will operate over the subscriber

loop.

1.02 Relay A operated:

{(a) Closes the loop to the distant
office.

(b) Operates relay B.

1.03 Relay B operated:

(2) Grounds lead S to preceding circuit
and lead S to subsequent circuit
{option T).

JRAN oV

o2

(b) Prepares a path for operating re-
lay C.

(c) Removes battery from lead 5
(option W

() Grounds the polarizing winding of

relay D. Relay D will not operate
at this time as the two windings ure
opposing each other.

2. PULSING
BATTERY GROUND PULSING

2.01 When dial pulses are recelved, relay
A will respond to the pulses and
interrupt the circuit to the pulsing relay
in the distant office. The first pulse of
each digit releases A and operates C, which,
being slow to release will remain operated
during the series of pulses. Relay B is
also slow to release and remains operated
during the time A 1s pulsing. The opera-
tion of C connects ground through resistor
A to the ring side of the circuit and bat-
tery through resistor B to the tip side.
At the end of the diglt C relenses and per-
forms the following functions in order:

(a) Bridpes resistor D across the tip
and ring.

{b) Disconnects battery and ground from
the tip and ring.

(¢) Bridges the front winding of relay
D across the tip and ring in

parallel with resistor D.

(8) Opens the circuit through resistor 1.
This sequence of vperations lnsures agnlnst
falsely operating rclay D momentarily at
the end of the digit.

LOOP PULSING (A&M Only)
2.02 Where loop pulsing is employed, the

operation is similar to the above

Prape 1
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Cb-31779-01 - ISSUE 5D

up to the operation of relay C. This re-
lay in operating arranges the circuit so
that 6-7 of relay A, shunted by resistor a4
in series with Capacitor A, will pulse the
switches in the distant office. At the end
of the digit relay C releases first con-
ecting resistor D across the tip and ring
of the trunk, then connecting the front
winding of relay D in parallel with re-
sistor D and finally opéning the circuit of
resistor D leaving the front winding of
relay D across the trunk to hold the cir-
cuit in the distant office.

2.03 The tip and ring leads are reversed
(option ZR) to prevent a false oper-
ation of the distant office pulse receiving
relay during the time the dial pulsing con-
tact is open ang relay A has not released.

2.04 The 75 volt regulator diode A and
resistor A (option ZR) are to prevent
bell tapping.

2.05 The diodes in series with relay A
(S&P) are used to block surge currents
that can falsely operate relay A.

3. CALLED PARTY ANSWERS

3.01 When the called party answers on a

charge call, the battery over the
trunk circuit is reversed which reverses the
current through the front winding of relay
D which will thus aid the current in the
rear winding and cause the operation of the
relay. This reverses the battery to the
calling line and also opens the operating
circuit of relay C, except on calls to call
indicator offices, for the purpose of pre-
venting its operation on any momentary re-
lease of relay a, Relay D will hold on its
rear winding if its front winding is opened
by the release of relay A and will release
only by the reversal of current through the
front winding, or opening the circuits of
both windings.

4. DISCONNECTION ON CALLS TO STEP-BY-STEP
OR CROSSBAR OFFICES

4.0l When the calling party disconnects,

relay A releases which in turn allows
relay B to release, and the cirecuit is then
restored to normal. Relay C operates when
relay A releases, and releases when relay B
releases.

5.__DISCONNECTION ON CALLS TO CALL INDICATOR

OFFICES

Page 2

5.01 On these calls disconnection occurs

as described in 4.01 except when
ground has been placed on lead K by the
make busy circuit during the call. In this
case the operation of relay C removes this
ground from the sleeve to permit switches
ahead to release, and on the relesgye of re-
C the ground is replaced to make the cir-
cuit busy to incoming calls ag lory; as the
associated make busy circuit holds ground
on lead K.

6. TEST JACK

6.01 Springs 3 and 4 of the test jack may

be used for making the circuit busy,
or they may be used in connection with
springs 1 and 2 to make a test of the cir-
cuit. Springs 5 and 6 are useq when making
percent break tests of the pulsing relay,
or tests of the conductors.

SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 The working limits are:

Incaoming Outgoein
Supervision A Relay® D RElay®
Max ext circuit
loop 2340 ohms 2560 ohms

Min insulation

resistor 30,000 ohms 30,000 ohms

1.02 For pulsing, see keysheets.

2. FUNCTIONAL DESIGNATIONS

None.

3. FUNCTIONS

3.01 To hold the preceding switches
operated.

3.02 To repeat pulses to the office beyond.

3.03 To repeat supervision to the ori-
ginating subscriber or operalor when
the called party answers on a charge call,

3.04 To make the circuit busy to other
circuits.

3.05 To supply talking battery.
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3.06 When used to a call indicator office

to test busy to other circuits while
ground 1s received over lead K from the
make busy circuit.

3.07 Under the condition of 3.06 to per-

mit switches ahead to release at the
end of the ¢all if ground is connected
while a call is in progress, and then re-
place ground on the incoming sleeve.

3.08 To restore to normal when the cal-
ling station disconnects.

4. CONNECTING CIRCUITS

4.01 When this circuit is listed on a
keysheet, the connecting information
thereon is to be followed.

(a) Local Selector Circult - SD-30200-01,

SD—31735—01 (typical).

(b) Rotarg out Trunk Switeh Circuit -
SD-30868-01 (typlcal).

(c) Make Busy Circuit for Use With
Trunks to Call Indicator Office -
SD-31225-01,

(a) Make Busy Circuit for Use with
Trunks to Panel Office or No. 1
Crossbar Office - SD-30855-01.

(e) Incoming Trunk Circult at Call
Indicator Office - ES-10574-01
(typical).

(f) A-B Toll Preceding Selector Circuit
SD-31241-01 (typical).

(g) Trunk Auxiliary Circuit -
SD-32032-01.

(h) Message Ticketer Trunk Test
Circuit - SD-31944-01.

(1) Auxiliary Trunk Circuit Arranged
To Restrict Service - 8D-32187-01.

(J) ZIncoming Trunk (EAS) - Crossbar
Tandem -~ SD-27148-01.

5. MANUFACTURING TESTING REQUIREMENTS

5.01 This repeater circuit shall be capa-

ble of performing all of the functions
specified in the cirouilt description, and
shall meet all the requirements of the Cir-
cuit Requirements Table.

SECTION IV - REASONS FOR REISSUE

B. Changes in Apparatus

B.1 Added

A - 426AH Diode Fig. 3, Option ZR

4L6F Diode Fig. 3, Option ZR

LU6p Diode Fig. 3, Option ZR

S
P
A - 144B Resistor Fig. 3, Option ZR

Superseded By

(B) Network Con-
sisting of 542D
Capacltor and
KS-1349012 Re-
sistor,

Fig. 3, Option ZT

B.2 Superseded

179A (B) Network
Fig. 3
Option ZS

45 (T,R) Capacitor 5804 (T,R) Capa-

Fig. 3 citor Fig. 3
Option ZU Option ZV
824 (B) Resistor KS-202891L.28,
Fig. 3 150 ohm
(B) Resistor,
Flg. 3
82E (E) Resistor KS-2028912B,
Fig. 3 698 ohm
Option W (E) Resistor
Fig. 3
Option W

D. Description of Changes

D.1 Option ZP is rerated "Mfr. Disc'.

D.2 Option ZQ is designated and rated
"Mfr. Disc"

D.3 Option ZR is added and rated Standard.

D.4 Option ZS is designated and rated
"Mfr. Disc".

D.5 Option ZT is added and rated Standard.

D.6 Option ZU is designated and rated
"™fr. Disc".

Page 3
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D.7 Option ZV is added and rated Standard. D.9 Resistor B is changed from A 82 type
to KS-20289L2B on a line out basis.

i

F. Changes in the Body of'fhe CEﬁ

D.8 Option W is rerated Mfr. Disc." and F.1 The Circuit Description is rewritten
option ZW is added and rated "A&M only." to reflect all changes.

BELL TELEPHONE LABORATQRIES, INCORPORATED

DEPT 5245-1CB
WECO DEPT 5152-RWH-WEA
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