CIRCUIT DESCRIPTION

STEP-BY~-STEP SYSTEMS

NO. 1, 350A OR 35352

2 WAY TRUNK CIRCUIT
TO MANUAL OR TOLL OFFICE

COMPOSITE SIGNALING TYPE B
INCOMING TO LOCAL SWITCHTRAIN

CHANGES

D. Description of Changes

D.0l Figure 5 is rerated Mfr Dis
D.02 Circuit Notes 102 and 102 a

D.03 Connecting information for
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D.05 CAD 59 is rerated Mfr Disc. and CAD 60

is changed.

D.06 Circuit Note 117 is rerated Mfr Disc.

Ce.

re changed. F.

Changeg in CD SECTION III

the delay F.01 Under 4. CONNECTING CIRCUITS adad:

dial or integrity check timing circuit

is added.

D.04 Equipment Note 204 is rated
ané Note 205 is added.
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STEP-BY~STEP SYSTEMS
NO, 1, 358A OR 355A
2 WAY TRUNK CIRCUIT
TO MANUAL OR TOLL OFFICE
COMPOSITE SIGNALING TYPE B
INCOMING TC LOCAL SWITCHTRAIN

CHANGES

B. Chances in Apparatus

B.@1 Added

Network R 185A
Option YG, Fia. 1

D. Description of Chances

D.81 Option YG is added to add a network
across relay R.

D.#2 Circuit Note 117 is added.
D.@3 Circuit Note 103 is chanaed.

D.@4 Circuit Fia., 5 is chanaed.
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STEP~BY-STEP SYSTEMS
NO. 1, 350A OR 3554
2 WAY TRUNX CIRCUIT
TO MANUAL OR TOLL OFFICE
COMPOSITE SIGNALING TYPE B
INCOMING TO LOCAL SWITCHTRAIN

CHANGES

D.

Description of Changes

D.1

The circult is arranged to provide reverse battery
supervision on standard basis, as required for

direct single -~ diglt access to toll operator from
Hotel/Motel PBX stations.

D.2-

D.3
D.4

D.5
D.6

F.
F.1

For thils purpose, access leads per standard Option
YF are asdded and Option A is rerated standerd.

Information on use of Option A is removed from A & M
Note 108 and new information is now provided in Note 102,

Note 103 is revised and A & M rated Note 116 is added
for recordkeeping purposes.

Note 301 18 added to explain use of newly provided access.

Figs. 53 & 58 are changed to reflect the above,

Changes in Description of Operation

Change next to the last sentence in Section II, para-
graph 1.02 to resd:

"Relay K also reverses the tip and ring leads toward
the preceding circuits which require return of re-
verse battery supervision upon the operator's answer.,"
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STEP-BY~-STEP SYSTEMS
NO. 1, 350A OR 3554
2 WAY TRUNK CIRCUIT
TO MANUAL OR TOLL OFFICE
COMPOBITE “CIUNALING TYFE B
INCOMING TO LOCAL SWITCHTRAIN

CHANGES

C. Changes in Circuit Requirements
“o¥ner than ThoBE caused by Changes

in_Apparatus

€.l Seperste adjustment information L= added
for Relay "v" option "7ZM",
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STEP-BY-STEP SYSTEMS
NO. 1, 3504 OR 3554
2 WAY TRUNK CIRCUIT
TO MANUAL OR TOLL OFFICE
COMPOSITE SIGNALING TYPE R
INCONMING TO LOCAL SWITCH TRAIN

CHANGES

D. Description of Changes

D.1 Circuit Note 115 is added and circult note 102
reavranred for use with preclne tone,

D.2 A cost reduction on the nddition of Flpure Y to an
exiasting Figure 1 is made hy:

A. Designating option YD.and rating 1t "Mfr. Disc."
B. Adding option YE 2nd rating 1t "Std."
C

Adding option YC and YB, rating both "Sté" and
changing circuit note 102 to reflect their usage.

D.3 CAD's 52, 55 and 60 are changed per above,
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SECTION I - GENTKAL DESCRIPTION

1. _PURPOSE OF CIRCUIT

1.01 This circuit is foryuse at a No. 1,
350A, or 355A office to provide 2-way service
to a manual or toll office. It is arranged
to give class-of-service indication to the
operator when desired. It is also arranged
for tandem calls to other manual or toll
offices over similar trunks.

ON = DETAILED DESCRIPTION
.. 0O ARD CALLS
SEIZURE AND SIGNALING

1.01 When this circuit is seized, the 2
relay .operates over the subscriber loop.
Relay A operates relay G and closes par: of
the operating circuit for relay D. Relay G
grounds the sleeve for the purpose of holding
the preceding selector, places battery on the
M lead to the Composite Signaling Circuit
which signals the distant operator, and
operates relays B and D. Relay B closes the
MS lead for the purpose of starting the
ringing machine, connects ground to the
sleeve lead, and removes ground from the
all-trunks-busy register. Relay D operates
relay J, transfers the tip and ring of the
selector multiple to the outside terminals of
the associated transformer, and transfers the
windings of relay A to the inside terminals
of the transformer. Relay J operated trans-
fers the loop over the E and F leads from the
incoming selector to relay K, closes a cir-
cuit which 1locks relay D to the sleeve, and
closes the audible ringing circuit through
capacitor A to the ring side of the talking

Printed in U.S.A. Page 1
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eircuit, thus providing ringing tome ¢to <the
calling subsczibec.

DISTANT OPERATOR ANSWERS

1.02 wben the distant operstor aasmers,
the loop over the R and P leads io closed in
=he Composite Signaliag Circuitc; or wvhen u:.
3 or Pig. & 4s used, the B 1ead is §r 0
operating relay PR, which operates relay Kk
and connects ground te lead A of the NRiscel-
lanecus Alara Circuit and to the B lead to
cthe Intercepting Truak Circuit and the Sub-
scciber Line Cireuit With Rotary Line Switeh.
Wren 3P optiom i3 used, ground on the Rk lead
grounds the G lead to the coin coatrol tsuak.
The opezation of relay K resoves the audidle
cinging tone from the ring side of the trumk,
closes & circuit for bholding zelay B, and
removes ¢ground fTom the mOtOr start lead NS.
Relay K also reverses the tip and :h, leads,
sut this does not serve any weeful functiom
except on tandes calls. The circuit is now
in & talking condition and talking battery is
supplied to the calling subscriber through
the A relay and the transformer.

1.0) uben this eircuit operates with coin
station sets arranged for dial tone first
operaction, option IR is furnisbed to supply
*a8 wvoit talking battery to the calling
subscridber. Otherwviee, optiom 30 is fur-
sighed to supply =48 volt talking battery ¢o
=3¢ calling swbscribes.

CLASS~OP-SERVICE TORES

1,00 Tnis cizcuit (¢ arzanged to provide
either one O two Clase-of-gervice WNes o
the office operator to indizacte calls origi-
nated by coin lines er other 1lines eatitied
t0 special trestmsnt, When only one clase-
of-service tome is desired, X wiring 1o
provided; and on acalls cmuuu! class tome,
direct ground will be ¢ oa lead A froa
<he banks of the 10Cal selectors or Swbecrid-
er Line Circuit With Rotary Line Switah o
fzrom coin comtrol tTwnk at the tise of
seizure of ¢this truak., This .ﬁ:“ will
operate relay § which {a tumn gzomd
lead N8 to the Power Riaging Clzrcuit when 8
weed o lead I8 0 the Tone

dbhen 8 vizing is weed
service tone, N vir.

wsed, and isterzupted Llowv towe ea lesd IT
from the Alase Cirouit will be
connected the B ecapagivser o the
contacts of . Wham ¢the eperstor
answers and relay K eperates, the wne either
steady oz will be esamected to

zeleasing time,
2
2

vezify the tone, she asy discomnect and
Teconaset thus, releasing the K relay and
allowing B to Creoperate. When she rpecon-
nectsy, the K relay zeoperates and E (s again
seleased, thus repeating the tone.

1.03 When two class—of-service tones are
desired, relay N {s provided and direce
gzound on le A 4ndicates one class of

servioe, while ground throwgh 3000-cha gesies
caace 4indicates tbhe other class of service.
on direet ground relay N fully operates
opazating, in curn, relay B waich functions
a8 abowe with T wiring. On resistance ground
Telay K closes contacts ! and 2 but does not
break its back cogtacts 3 and 8, Thus, relay
N cwharough its partial or full opezation
chooses the Rhind of tone to be sent to the
sascer office. If N, N, and T wiring are
wsed, partisl operation of relsy N will
connect interzupted tone tO the trunk and
full opesation of relay N will connect steady
tone w0 the truakx., Xf K, L, and T wiriag aze
used, the reverse of this will occur.

1.06 Wich IF option the class-of-service
lead is oonnected to the coin control trunk
thsough lead X and tome {9 applied to the
1ine in the coin contreol truak.

PLASEING SUPERVISION AND DISCOMNECTION

1.07 If tbhe calling subscrider should
flash his switchhook, the A end G relays will
follov flashing. Whes the G relay rtelesses,
it replaces battery with ground on the M lead
0 the Composite Signaling Circuit wnich
unu- the distant operactec. The released G
relay also pleces ground on the N lead when
3P option s With the A and O relays
selessed, relay B and the coanection is held
by relay Kk which 10 held epezated over the €
and P leads o the Composite Signaling Cir-
cuit or by the PR gelay which 48, in turn,
held ated by the signaling circuit. When
the ing subscriber haags wp first, relays
A and G Telease which supplies the disconnect
signal to the operator as Just described.
hen the opszator removes the plug, the loop
over the £ and P lasds opens in the Composite

Circuit, or grouad is resoved froa
she B lead, teleasing relay PR, Casvsing the
selease of relay K and, vith SP aption, thw
semoval of fzom the O lead. T™he
release of relay K allows telaye B, D,cand J
:nsxmo. The circuit is then restored to

DISTANT OPERATOR SERUS WINE FOR COIN CONTROL
OR RERING (IF OPTION)

1.00 When the eperator desires to retum
or eollect enias O rerisg, the operator

sonde anunny e 1710~sosond wiak over
the B3 lesd. This wiak sssentarily rewoves

gzound fzom the 8 lead, causing the K rela
t selease and moamntarily tesoves

trom the G lead. The vwiank forwarded om the O
lead pezforms & function in the coim econtrol
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trunk. The release and reoperation of the X
relay perfores no useful function.

42 INVWARD CALLS
SEIZURE

2.01 unen this trunk is seized by an
operator at the distant office, the loop over
the E and P leads ' is closed in the Composite
Signaling Circuit. This closes the loop to
the A relay of the associated Incoming Selec-
tor Circuit, in series with relay N in
parallel with relay P, which causes - the
operation of the line relay in the Incoming
Selector Circuit. The operation of relay N
places a ground on the S lead which is later
supplemented by a ground supplied by the
incoming  selector and operates zrelay R.
Relay R locks to the sleeve, prepares -a
circuit for the operation of relay C, opens a
circuit to prevent the operation of relay B
when the called party answers, and removes
ground from the all~trunks-busy register.

2.02 when Fig. 3 is used, a ground is
furnished on the B lead by the signaling
circuit, instead of a closure of the E and P
leads. This ground operates the PR relay,
which provides the E and F lead closure.

2.03 when Pig. S is used, this circuit
provides a timed off-hook signal on seizure
to the incoming sender in a No. 8A or aM
toll crossbar or Ko. 5 crossbar (toll)
distant office. This is used as an integrity
check before connections are established.
When this circuit 4s seized as described
above, the operation of the N relay applies
ground through diode D to terminal 3 of ¢the
circuit pack timer. The timer connects this
ground through a resistor to terminal 1t for
an Jinterval of approximately 150 ms. This
operates and releases the D1 relay which
applies battery, then ground to the M lead,
signaling the distant office.

PULSING

’ 2.08 A relay in the associated signaling

circuit which follows the dial pulses opens
and closes the loop over the € and F leads.
on the first open of this loop, relay C is
operated from a back contact of relay N which
follows the dial pulses. C remains operated
during pulsing of a digit. The operation of
relay C short circuits both windings of the
transformer and places a 500-chm resistor in
series with the 2- and A&~-uF capacitors,
options 2T and 2X, or in series with the 1-uf
capacitor, options YA and ZY.

LINE OR TRUNKS BUSY AND RINGING

With Fig, C

2,05 when all trunks or the called line
are busy, the operator will receive an aud-
ible busy signal supplied by the selector or

connector. The opérator also  receives an
audible ringing tone supplied by the connec-
tor when an idle line_;s seized,

With Pig, D

2.06 when all trunks or the called line
are busy the operator will receive an
audible~busy and a busy-flash signal supplied
by the selector or connector. The busy-flash
signal is supplied to this circuit over lead
F through the break-contacts of relay C.
T™his causes the G relay to respond and
transmit the busy-flash siynal to the opera-
tor by removing ground and placing battery on
the M lead to the Composite Signaling Cir-
cuit. The operator also receives an audible
ringing tone supplied by the connector when
an idle line is seized.

CALLED SUBSCRIBER ANSWERS

2.07 wWhen the.called subscriber answers,
battery is reversed over the ¢tip and ring
which causes <the operation of the polarized
relay P. The operation of relay P operates
relay G. The operation of relay G removes
the ground and places battery on the M lead
to the Composite Signaling Circuit which
signals the distant operator. The operation
of relay G also places the polarized relay P
across the € and F leads. This, however,
does not perform any useful function except
on tandem calls.

SUPERVISION AND DISCONNECT (ZN OPTION)

2.08 The connection is held under control
of the calling operator by holding the loop
over the E and F leads closed. The subscrib-
er may flarh the operator. Relays P and G
follow the switchhook flashing which signals
the operator by placing ground and battery
alternately on the M lead to the Composite
Signaling Circuit. When the operator discon-
nects, the loop over the E and F leads is
opened, allowing the connector and relay N to
release, Relay N in releasing operates relay
C which connects across the inside terminals
of ¢the transformer either the 500-ohm resis-
tor in series with the 2- and 4-uF capaci-
tors, -options 22 and 2ZX, or the S00-ohm
resistor in series with the 1-uf capacitor,
options YA and TY. If the called station has
not disconnected, relays P and G remain
operated until the incoming selector has
released. With 2F option, the operated G
relay removes ground from the sleeve to the
incoming selector. When the incoming selec-
tor restores to normal, the battery over the

loop 4is restored to normal and ground is

removed from the S lead, allowing relays R,
P, and G to release.
SUPERVISION AND DISCORNECT (ZM OPTION)

2.09 The connection is held under control

of the calling operator by holding the loop
over the E and F leads closed. The subscrib-

Page 3
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er may flash the operator as described in
8 When the

2.08. cthe: operator disconnects,
loop over the 2. and P leads is opened,

allowing relays N and P to release. Relay N
in releasing causes the same e of
operation as described {n 2.08.. Relay?

releases, releasing G which removes ground
from the slesve permitting the termination
connection to release. :

4. __TANDEM CALLS (AGM QNLY)
0UTGOING CALLS

3.0 On calls from a distant office ¢to
this trunk by way of a tandem selector, the
circuit functions as described for outward
calls under 1. When the called operator
answers, the battery over the loop - is
reversed for the purpose of supsrvision to
the calling operator and for bolding the

connection if the calling operator discoe-
nects first. .

INCOMING CALLS (IN OPTION) .

3.02 Incoming calls which are routed ¢to
trunks- to other offices proceed as deescribed
under 2.0% through 2.07, when the called
operator answers, battery owver loop f{s
reverszed which operates the polarized relay
P. The operation of relay P operates relay
G. Relay G places battery on the M lead ¢o
the Composite Signaling Circuit for the pure
pose of g¢giving an anewer signal o the
calling” operator and also  places a high
resistance bridge: consisting of the winding
of relay P and resistor G across the B and P
leads for the purpose of holding celay G if
the calling operator disconnects first. This
high resistance bridge will allow the line
relay of the outgoing trunk circuit ¢o
release and give a disconnect signal to the
called operator. The connection is held by
che P and G relays until the called operator
disconnects. The connection is under joint
control of the calling and called operators.
When the called operator discomnects,
battery over the loop is restored to normal
allowing relays P and G to releass. The
release of relay G removes ground from the
sleeve allowing the connection to release.

8.0 Test jack A is provided for con-

venjience in making routine tests of the trunk
circuit. When Pig. B is used, the M lead

is opened when a plug is inserted intoc the

jack. This i{s to prevent spinning the rotary
line or trunk oewitches {f the circuit made
busy at the A jack is the last idle one in
the group.

the .

S, EXTESSION OF ALARMS TO THE OPEBATOR
T QENICE

5,07 Pacilities are provided for extend-
ing alarms in this office to the operator
office over the T2 and R2 leads of an idle
trunk.

$s_FUSE_PAILURE ON_TRUNK

6.01 then a fuse of the trunk «perates,
the trunk is ismediately made busy by relay
MB or MBA, option 2V, in Pig. 2. Relay MB
is fused by the =48 volt A or B fuse, and
relay MBA is fused by the #48 volt C fuse.
These relays are normally operated and the
operation of one of the trunk fuses will
cause the associated relay to release and
ground .the sleeve to make the trunk test busy
to selectors and the alarm circuit. When W
wiring is provided, an operated fuse will
aleo remove ground froam the BR lead to the
register circuit. .

SECTION IIX - REFERENCE DATA
L. _MORKING LIMITS .
‘ruhdn Trunk Subscriber
sSupv A supv A
Maximom external
loop resistance 2380 chas

1500 ohas
ginisum insulation '

resistance 30,000 ohms 15,000 ob,-
2. TUNCTIONAL DESIGMATIONS

None.
3. FUNCTIONS

OUTWARD CALLS

. 3.01 To hold the preceding circuits when
this trunk is seized.

3.02 To signal the distant operator.
3.03 To start the ringing sachine.

3.08 To provide an audible ringing signal
to the calling subscriber.

3.05 To cut off the audible ringing sig-

*  nal when the OPerator answers.

3.06 If the call requires a. class-of~
service indication, to give the operator a
spurt of steady or interrupted tone vhen she
anewers the o

3.07 To provide switchhook flashing.

3.08 To hold until both ends have

disconnected.
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3.09 To provide for extending alarms to
the master office when used as an alarm
trunk.

" 3,10 To supply =88 volt, optiom IQ, oOr
+48 volt, option ZR, local grade (type B)
talking battery to the caliing subscriber.

3.1t  To provide access by an intercepting
trunk. - :

3.12 To provide access by a Subscriber
Line Circuit With a Rotary Line Switch.

3.13 To fupstion with the coin control
trunk using ac signaling methods.

INWARD CALLS

3.14 To - seize the associated incoming
selector and to make the trunk busy to other
selectors when the distant operater origi-
natos a call. ’

3.15 To provide a pulsing circuit.
3.16 To repea= a busy indication to the

distant operator when all trunks are busy or
when the called subscriber line is busy.

3.17 To signal the distant operator when
the called subscriber answers.

3.18 To provide svitchhook‘flashing.

3.19 To release when the operator disconm-
nects on calls to local subecriber.

3.20 To hold until both operators discon-
nect on tandem calls.

GENERAL

3,21 To provide means for making trunk
tests. :

3.22 To provide means for making the
trunk busy if a circuit fuse operates.

.23 To provide means for opening the
lead to the register circuit when the circuit
is made busy at the test jack.

3.28 1To provide a timed off-hook signal
as a trunk integrity check when this trunk is
associated with a No. 4A or 4M toll crossbar
or No. 5 crossbar (toll) distant office,

Ly CNKECTING CIRCDITS

.01 When <his circuit is listed on a keysheet, the connecting information thereon is to

be followed.
' cujt
celector 3ank Multiple Circuit

compoeite Signaling Circuit

Composite Set and Repeating Coil Circuic

Miscellaneous Alarm Circuit (Alarz Sender)

Miscellaneous Alarm Circuit (Keys)

Miscellaneous Alarm Circuit (Registers)

Miscellaneous Tone and Tone Alarm Circuits

. Traffic Register Circuit
mne Interrupter Circuit

Power. Ringing Circuit

outgoing Tandem Trunk Rotary Selector

Rotary Out Trunk Switch

Insercepting Trunk Circuit

* Typical Circuits

No. 3 359 Ko. 255a
SD-32123-01 SD-32123-01
SD~95028-02% SD-95028-02%

Sp-95015-01+ SD=-95015-01#

SD-32193-01% SD-32193-01=
SD-31974-01
SD~-31976-01
SD~31521=-01
SU-30896-01%
SD~31825-01 SD-31825-01
SD~80880-01% SD-80780-01*
(3507 only)
SD-31990-01
SD-32253-01 SD-32253~C1
SD-31771-01 SD=31771-01

Page S
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Subscribers Line Circuit With Rotary
Line Switch

Signaling Circuic

Auxiliaiy Trunk Circuie

coin éout:ol Trunk Circuit
a-Wire Terminating Circuits
Incoming Selector Circuit
pistributor Circuit
Circuit Pack'5chematic

Toll Switchboard No. 1, 3C, or 3cL
Trunk Circuit

* Typical Circuits

5,  MANUFACTURING TESTING REQUIREMENIS

5.01 This trunk shall be capable of pex-
forming all the service functions specified
in the circuit description and meeting all
th;l requirements of the Circuit Requirements
Table.

- b
3,  Changes in Apparatus (Coaponents)
B.1 Syperseded Superseded Ry

A/C1 - G39B A - 847N
capacicor - Capacitor -
option 2Z option YA
C - 437QA C - 451QE
Capacitor - Capaciter -
option ZX option 2Y
N - R2061 N - R286
Relay - Relay -
option ZX Option tY

D, Description of ¢hapges

D.t A change is made in Fig. 1 to
improve pulsing capabilities of this circuit
when pulsing into succeeding connectors on
inward calls. This improvement is provided
by options IY and YA. option 2, formerly
part of option 2E, and option ZX are rated
Mfr Disc.

D.2 The change described in D.1 effec-
tively reduces the capacitance across the A
and B leads during pulsing from 1.33 uF,

which consists

at the
provides
across the A

SD-30200-01%*

sD-31259-01 §D-31259-01

§D-56202-01 SD-56202-01

SD-32025-01 SD-32025-01
(350A only)

5D-32288-01 SD-32288-01

SD-96463-01 SD-96863-01

SC-30200-01%

$D-32007-01 S$D-32007-01
SD~99355-01 $D-99355-01
5D~-56525-01 Sp~56525-01

A and B leads at ¢t
pulse train.
first pulse w
1.3) uF was made by

This resulte

for maintaining
and B leads during a

of capacitors C

and C1 in

series, options 2Z2 and 2X, t3 1{=-uf
capacitor G, options YA and 2Y. previously,
the g§-uF C capacitor was normally acrcss the

he axrival of the digit
d in a distorted’
nen the transition from & to
the operation of relay c
beginning of pulsing. This charge
1-uf capacitance
11 pulsing,

including the first pulse.

D.3 As part of the above change, tha code
of relay N is changed to paintain transmis-
esion return loss by increasing the shunt
impedance across the 1-uP C capacitor.

D.4 The designation of relay D in Fig. 5
is changed to D1 to avoid confusion with
relay D in Fig. 1. This change is made on a.
no-record basis per agreement with Western
Electric Company.

D.5 The cesignation of the D1 diode of
timer C? D4 in Fig. 5 1is changed to CRY to
agree with its designation as shown in the CP
D4 control circuit, SD-99355-01.

D.6 Circuit Note 103 is changed to
reflect the options added on this issue of
the drawing. :

D.7 Circuit Notes 113 and 114 are added.

p.8 The connecting circuit reference to
5D-31851-01 as a distribator circuit for wuse
in a No. 3554 office 4is replaced by SD-
32007-01. SD-31851-01 is not compatible with
this trunke.
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p.9 Fig. 60 is revised to remove the connection from
terminal 39 to the G relay and to add a strap from terminal 39 to
rerminal 23. This brings the SD drawing into agreement with the

wiring diagram.

p.10 Fig. 60 is revised to correct the connections <tO
terminals 12 and 15 to reflect introduction of optional wiring
which has changed the original connecting point.
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