e

CIRCUIT DESCRIPTION CD-264148-01

ISSUE 1
DWG ISSUE 1
CROSSBAR SYSTEMS
NO. 3
2~WAY PLUG-ENDED TRUNK
CIRCUIT
DIAIL, PULSING USING BYLINK
REVERSE BATTERY SUPERVISION
TABLE OF CONTENTS PAGE TABLE OF CONTENTS PAGE -
SECTION I - GENERAL DESCRIPTION. . . 1 7. OUTGOING CALL - CALLED CUSTOMER 8
~ DIBCONRECTS FIRST - BC7. . . . . 1
1. PURPOSE OF CIRCUIT . . . . . . . 1
8. SIMULTANEOUS SEIZURE - SC8 . . . 21
2. GENERAL DESCRIPTION OF OPERATION 1
9. TESTING. . . + + + « v « & o « & 23
SECTION II -~ DETAILED DESCRIPTION. . 1
10. MISCELLANEOUS, . . . . « + « + & 23
1., INCOMING SEIZURE AND CALL COM- -
PLETION - SCL. « « « « « + + « . 1 SECTION ITI -~ REFERENCE DATA . . . . 1
2. LINE-BUSY OR FAILURE TO MATCH - 1. WORKING LIMITS . . . . . ¢+ « « & 1
SC2. v v ¢« v e e e e e e L
2. FUNCTIONAL DESIGNATIONS. . . . . 1
. INCOMING CALL - CALLING CUSTOMER
3“"‘ﬁI3UUNNEUTB"FIRST":'SUET'T“T‘T'T 6 3. FUNCTIONS: « « « + « « « « + + & 1
L4, INCOMING CALL - CALLED CUSTOMER L, CONNECTING CIRCUITS. . . « . .+ . 1
MANUFACTURING TESTING REQUIRE-
5. OQUTGOING CALL - 8C5. . 4 « « + & 14 e . . T 1
6. OUTGOING CALIL - CALLING CUSTOMER ¢ 6. TAKING FQUIPMENT OUT OF SERVICE. 1
DISCORNECT FIRST - 8C6b . . . . - 1
TCI Library: www.telephonecollectors.info TABLE OF CONTENTS
Printed in U.S.A. Page 1

1 Pame




Ch-26448-01 - ISSUE 1 - SECTION I

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This trunk circult 1s used to provide

2«-way traffic between a local No., 3
crossbar office and a step-by-step office.
It is arranged for dial pulsing with in-
coming bylink operation and reverse battery
supervision,

2. GENERAL DESCRIPTION OF OPERATION

2,01 Incoming call:

(a) This trunk circult 1s seized by an
off-hook signal from the originating
office.

(b) If pulsing is started before closure

of the bylink path, this circuit will
send overflow tone to the calling customer.
The calling customer will disconnect and
8ll circuits will restore to normel.

(¢) If pulsing is started after closure

of the bylink path, an incoming reg-
ister will be connected to this trunk via
the incoming register link,.

(d) The originating office pulses the re-
quired digits to this office using
dial pulsing.

(e) The received digits are stored in the
incoming register.

(f) If the calling customer abandons the
call and dipconnects, all circuits
will restore to normal.

(g) If the call 1s not abandoned, the in-

coming reglster transfers the received
digits to the merker, associates the
marker with this trunk, and then relesases
the incoming register link connection be-
tween 1tself and this trunk.

(h) If the called line is busy, the marker
will connect this trunk to line-busy
tone on level nine of the trunk switch.
The celling customer will then hang up,
restoring all circults to normal.

(1) If the marker is unable to set up a

channel to the called line, it will
connect this trunk to overflow tone on
level nine of the trunk switch. The call-
ing customer will then hang up, restoring
all circuits to normsal.
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(3) If the called line is idle and a chan
nel is available, the marker will con-

nect this trunk to the called line and set

this trunk up for the required ringing.

(k) This trunk will ring the called line.

() If the call is not answered, the call-
ing customer will hang up restoring
all circuits to normal,

(m) If the call is enswered, ringing will

be tripped and an off-hook answer
siggal willl be sent to the originating
office.

(n) The customers can nuw talk.

(o) If the calling custouser disconnects

firast, an on-hook siznal ls sent from
the originating office whlzh regtores all
circuits to normal and diops +he called
line to line lockout. The zalled line
will return to its idle state when the
called customer hangs up.

(p) If the called customer djscohnects

first, an on-hook signel i3 sent to
the originating office. All ~2ir-uits
will restore to normal when the calling
customer hangs up, or if failing to hang
up within a maximum of 32 seconds, a ‘
timed release circult will releare the
channel. The trunk will then ratu.n to
its 1dle state when the calling customer
hangs up or is time raleased.

2.02 Outgoing call:

(a) When this trunk circuit is seized by

the marker for an outgoing call, this
trunk sends an off~hook signal to the
termineting office.

(b) The marker transfers the required
dialed digits to an outgoing sender,
connects the outgoing sender to this trunk

via the outgoing sender link, connects
this trunk to the calling line, and then
releases itself.

(¢) If the outgoing sender is unsble to
pulse the digits, it will send a re~
order signal to this trunk. This will
cauge all circults to restore to normal
and drop the calling line to line lock-
out. The calling line will return to its
idle state when the calling party hangs

up.
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(a) If the outgoing sender is sble to pulse
the dlglits, 1t willl do so using dial
pulsing.

(e) The terminating office will connect
this trunk to line-busgy tone if the

called line is busy, to overflow tone if

& path 1s not available, or to the called

line if i1t is 1dle and a path is avallable.

In the latter case, the terminating office

will ring the called line.

(£) If the calling party hangs up due to
line-busy, overflow, or no answer,
all circuits will be restored to normal.

(g) If the call is answered, ringing will

be tripped aul an off-hook answer sig-
nal will be sent back to the originating
office.

(h) The cuctomers can now talk.

(1) If the calling customer disconnects

first, an on-hook signal 1is sent to
the terminatlng office and all circults
restore to no.mal.

(3) If the called customer disconnects

first, an on-hook signal is sent from
the terminating office. All circuits will
restore to normal when the calling customer
hangs up, or if failing to hang up within
& maximum of 32 seconds, a timed release
elrcult will restore all circuits to .
normal and drop the calling line to line
lockout. The calling line will return to
1ts 1dle state when the calling customer
hangs up.

2.03 Simultaneous seizure:

(&) If this trunk is seized simultaneously
for an incoming call as well as for
an outgoing call, the incoming call will
proceed in the normal menner, while the
outgoing call will be released, dropping
the local calling customer to line lock-
out. The local calling line will: returm
to its 1dle state when the local calling

customer hangs up.
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SECTION IT ~ DETAILED DESCRIPTTION

1. TNCOMING SEIZURE AND CALI, COMPLETION -
SCL

1.0l Thie circuit is seized for an incoming
call by e loop closure on the T and R

leads which operates the A relay.

1.02 The operation of relay A:

(a) Grounds the R and BL leads to the IRL
circuit.

(v) Places battery on the ST lead to the
IRL circuit.

(c) Operates the Al relay.
1.03 The operation of relay Al:
(s) Operates the BSY relay.

(b) Operates the B relay.

(¢) Transfers an operating path from the
BY relay to the SS relay.

(d) Opens the FT lead.
1.04 The cperation of relay BSY:

(a) Connects the G relay to the TMB time
delay circult.

(b) Opens the loop between the TG and TT
leads.

(c) Removes a control ground from the TMB
time delay circuit.

(d) Opens the TF lead.

(e) Provides & locking ground for the SS
relay.

(f) Opens the FT lead.
(g) Provides 1ts own locking ground.
1.05 The operation of relay B:

(a) Provides an operating ground for re-
lays BY and SS.

(b) Connects resistance B between its own
winding and ground to slow its own
release (option 3).

(c) Opens the loop between the TG and TT
leads.
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(d) Transfers an operating path of the
RL thermsal relay.

(e) Opens the TF lead.
(£) Partially closes the B lead.

(g) Opens a control lead of the TMA time
delay clrcult.

(h) Grounds the control lead of the TMB
time delay circult.

(1) Shorts i1ts own secondary winding to
slow its release.

1.06 If puleing is startod before closure
of the bylink path, tre first pulse
will release the A and Al relays in tandem.

1.07 The release of relay Al wtll operate
the BY relay. :

1,08 The operation of relay BY:
(a) Starts the reorder tone “nterrupter
and places reorder or >verflow tone
on the R lead and ground on the T lead.
(b) Opens the ST lead to the IRL circuit.

(c) Opens the R and BL leads to the IRL
circuit. y

(d) Opens the LK lead to the JFRi circuit.
1.09 The A and Al relays in tardem will
continue to follow the pulses <rd will
remain operated upon completion of pulsing.
1.10 Upon hearing reorder or overflow tone,
the calling customer will hang up,
which will release the A and Al relays in
tanden,

1.1l The release of relay Al will release
the slow-release B relay.

1.12 The release of relay B:
(a) Releases the BY relay.

(b) Activates the TMB time delay circuit
which operates the G relay.

1.13 The operation of relay G:
(&) Opens the CT relay locking circuit,
(b) Opens the SS relay locking circuit.

SECTION II
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(a)
1.14
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Releases the BSY relay.
Opens the SG relay locking circuit.

The release of relay BSY, releases the
G relay returning the trunk to its

idle state.

1.15

If the bylink path is closed before
pulsing is started, the R relay will

operate over leads RL and LK,

1.16
(a)

(b)

(c)
(d)

(e)
(1)

1.17

The operation of relay R:

Locks 1ts secondary winding to the T
lead .

Transfers a control path of the TMA
time delay rircuit.

Opens the BY relay operating path.

Transfercs the ST lead from battery to
the LK lead.

Connects the T1 Jack sleeve to the
CT lead.

Provides s holding ground for the
BSY relay.

The A and sl relays in tandem will
follow *the pulses, which are repeated

by the A relay sad are stored in the in-
coming registar. The A and Al relays re-
main operated upon completion of pulsing.

1.18
A and
1,19
(a)
(b)

1.20
the G
1.21
BSY.
l.22
idle
1.23

ing,

SECTION IIX
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If the cclling customer abandons the
calil and hangs up at this point, the
Al relays will release in tandem.

The release of relay Al:
Releases the slow-release B relay.

Causes the incoming regilster to re-
lease which releases the R relay.

The release of relay B activates the
TMB time delay clrcult which operates
relay.

The release of relay R and operation
of relay G cause the release of relay

The release of relay BSY, releases the
G relay returning the trunk to its

state,

If the calling customer does not aban-
don the call upon completion of puls-

the incoming register will transfer the

recelved digits to the marker, associlate
the marker with this trunk, and ground the
CT lead, which operates the CT relay.

1.24 The operation of relay CT:

(a) Partially removes shunts from the T1
and Rl capacitors,

(b} Closes the €2 lead.

(c) Connects resistance battery to the
T lead.

(d) Provides a locking ground for the RC
relay.

(e) Transfers a control lead of the TMA
time delay circuit.

(£) Connects the input T and R leads to
the output T and R leads.

(g) Provides its own lock path.

1.25 The marker selzes this trunk by ground-
ing the F lead operating the LF relay.

1.26 The operation of relay LF:

(a) Opens the FU relay operating path,

(b) Opens the RC relay operate path and
partially closes the ground path to

lead RA,

(c) Opens the CH relay operating path.

(d) Grounds the SW lead.

(e) Grounds the JC lead.

(f) Operates the LF1 relay.

(g) Closes the TPC relay operating path.

(h) Transfers the T, R, and S leads from
this circuit to the T1l, Rl, and SL

leads in the marker.

(1) Closes a control path for the TMB
time delay circuit,

(i) Operates the DS relay under control
of the CT relay.

1.27 The operation of relay LFl:
{a) Closes the RC relay operating path.
(b) Closes the R2 relay operating path.
(¢c) Closes the R3 relay operating path.
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(d) Closes the TPR relay operating path,
(e) Grounds the TT1 lead,
1.28 The marker sets up the connection from
this trunk to the called line, operates
the RC relay and also operates the R2, R3,
and TPR relays 1f they are required.
1.29 The operation of relay R2 and/or R3:
(a) Close their own lock paths.
(b) Set up the required ringing code.
(c) Delay the operation of the PU relay
until the PU lead 18 grounded if re-
quired,
1.30 The operation of relay TPR:

(a) Reverses the ringing and ground applied
to the R and T leads,

(b) Closes its own lock path,
1.31 The operation of relay RC:

(a) Transfers a CH relay ground from the
RL thermal relay to itself.

(b) Transfers the T and R leads to the
ringing circuit.

(c) Partially closes the C3 lead,

(d) Provides a locking ground for the
R2, R3, and TPR relays.

{e) Grounds the RA lead.

(f) Closes a ground for later use by the
S lead.

(g) Partially closes the PS lead,
(h) Provides an operating ground (if re-
quired) and locking ground for the
PU relay.
1.32 When the marker 1s completed it re-
leases the LF and LF1l relays in
tandem.
1.33 The release of relay LF operates the
PU relay directly or after the PU lead
is grounded as required,
1.3% The operation of relay PU:
(a) Applies ringing tc the line,

(b} Closes the Cl ringing lead.
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(c) Transfers to 1ts locking circuit in
place of its operating circuit,

1.35 If the call is not answered, the call-
ing customer will hang up releasing

the A, Al, and B relays in tandem.

1.36 The release of the B relasy activates

the TMB timer which operates the G
relay.

1.37
(a) See 1.13.

The operation of relay G:

(b) Releases the CT relay.
1,38 The release of relay CT:

(2) Releases the DS relay and drops the
channel.

(b) Releases the RC relay.
(c) Releases the R relay.
1.39

(a) Releases the PU relay.

The release of relay RC;

(b) Releases the R2, R3, and TPR relays
1f they are operated.

1.40 The release of relay R released.tie ‘
BSY relay.

1.41 The release of relay BSY releages the
G relay restoring the trunk to its
idle state.

1,42 If the call is answered, the RT rclay
will operate over the line loop.

1.43 The operation of relay RT releases
the RC relay.

1.4

(2) Releases the RT and PU relays.

The release of relay RC:

(b) Releases the R2, R3, and TPR relays
if they are operated.

(c) Connects the calling customer to the
called customer.

1.45 The S relay operates over the line

loop which:

{(a) Partially closes a lock path for the
S1 relay.

{(b) Operates the SA relay.

SECTION II
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(c)

1.46
(a)

(v)
(c)
(a)

1.47
(a)
(v)
(e)
(a)
(e)
the
(£)

1.48
2.

CD-26448-01 -~ ISSUE 1 -~ SECTION II

Activates the TMA timer which operates
the CH relay.

The operation of relay SA:

Sends an off-hook signal to the origi-
nating office.

Tranefers an operating path of the
RL thermal relay.

Partially closes the MRP relay lock
path,

Provides a control ground for the TMB
time delay cilircuit.

The operation of relay CH:

Opens the MRP relay lock path.
Grounds tne A lead.

Opens the IF lead.

Opens an £ lead control path.
Replaces direct ground with message
register potential on the S lead when
MRP relay is also operated.

frovides an operating ground for the
RL theimal relay.

The trunk 1s now in the talking state.

LINE-BUSY OR FAILURE TO MATCH - SC2

2,01 Tnis circuit is seized for an incoming

call by a loop closure on the T and

P .leeds which operates the A relay.

2.02

()
(v)
(c)

2.03
(a)
(v)
()

(a)

SECTION II
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The operation of relay A:

Grounds the R and BL leads to the IRL
circults.

Places battery on the ST lead to the
IRL circuit.

Operates the Al relay.
The operation of relay Al:
Operates the BSY relay.
Operates the B relay.

Trenfers en operating path from the
BY relay to the SS relay.

Opens the FT lead.

2.0h4

()

The operation of relay BSY:

Connects the ¢ relay to the TMB time
delay circuit.

Opens the loop between the TG and TT
leads.,

().

(c) Removes a control ground from the
TMB time dslay circuit.
Openg the TF lead.

Provides a locking ground for the 88
relsy.

Opens thes PT lead.

(a)
(e)

(£)
(8)
2.05

(a)

Provides its own locking ground.
The operation of relay B:

Provides an operating gfbund for
relays BY and SS.

Connects resistance B between its
own winding and ground to slow its
release (optionS).

(b)
own

()

Opens the laop between the TG and
T leads.

Transfers an operating path of the
RL thermal relay.

(a)
(e)
(£)

()

Opens the TF lead,
Partially closes the B lead.

Openg & control lead of the TMA time
delay circuit.

Grounds the control lead of the TMB
time delay circuilt.

(n)
(1)

Shorts 1ts own secondary winding to
slow 1ts release.

2.06 If pulsing is started before closure
of the bylink path, the first pulse
will releage the A and Al relays in tandem.

2.07 The relesse of relay Al will operate
the BY relay.

2.08 The operation of relay BY:
(a) Starts the reorder tone interrupter
and places reorder or overflow tone
on the R lead and ground on the T lead.

(v) Opens the ST lead to the IRL circuit.
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(c) Opens the R and BL leads to the IRL
circuit.

(d) Opens the LK lead to the IRL circuit.
2.09 The A and Al relays in tandem will
continue to follow the pulses and will
remein operated upon completion of pulsing.
2.10 Upon hearing reorder or overflow tone,
the calling customer will hang up,

which will release the A and Al relays in
tandem,

2.11 The release of relay Al will release
the slow-release B relay.

2.12 The release of relay B:
(a) Releases the BY relay.

(b) Activates the TMB time delay circuit
which operates the G relay.

2.13 The operation of relay G:
(a) Opens the CT relay locking circuit.
(b) Opens the SS relay locking circuit.
(c) Releases the BSY relay.
(d) Opens the SG relay locking circuit.
2.14 The release of relay BSY, releases
the G relay returning the trunk to
its 1dle state.
2.15 1If the bylink path 1s closed before
pulsing is started, the R relay will
operate over leads RL and LK,
2.16 The operation of relay R:

(a) Locks its secondary winding to the T
lead.

(b) Trensfers o control path of the TMA
time delay circult.

{(c) Opens the BY relay operating path.

{(d) Transfers the ST lead from battery to
the LK lead.

(e) Connects the T1 jack sleeve to the CT
lead.

(£) Provides a holding ground for the BSY
relay.

2.17 The A and Al relays in tandem will
follow the pulses, which are repeated
by the A relay and are stored in the in-
coming register., The A and Al relays re-
main operated upon completion of pulsing.

2,18 If the calling customer abandons the
call end hangs up at this point, the
A and Al relays will release in tandem.

2,19 The release of relay Al:
(2) Releases the slow-release B relay.

(b) Causes the incoming register to re-
lease which releases the R relay.

2.20 The release of relay B activates the
TMB time delay circuit which operates
the G relay.

2.21 The release of relay R and operation
of reley G cause the release of relay
BSY.

2.22 The release of relay BSY, releases
the G relay returning the trunk to

its ldle state.
2.23 If the calling customeir doas3 not

' abandon the call upon ¢o>myletion of
pulsing, the incoming registev will transfer
the recelved digits to the macker, essoclate
the marker with this trunk, anc ground the
CT lead, which operates the CT ralay.
2,24 The operation of relay CT:-

(a) Partially removes shunts from the Tl |
and R1 capacitors.

(v) Closes the C2 1lead.

(e¢) Connects resistance battery to the
T lead.

(d) Provides a locking ground for the R%
relay. :

(e) Transfers a control lead of the TMA
time delay circuit,

(£) Connects the input T and R leads to
the output T and R leads,

(g) Provides its own lock path.

2,25 The marker seizes this trﬁnk by ground-
ing the F lead operating the IF relay,

2,26 The operatlon of relay LF:
(a) Opens the PU relay operating path.
(b) Opens the RC relay operate path and
partially closes the ground path to
lead RA.
(c) Opens the CH relay operating path.

(d) Grounds the SW lead.
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(e) Grounds the JC lead,

(£) Operates the IF1 relay.

(g) Closes the TPC relay operating path.
(n) Transfers the T, R, and S leads from

this circuilt to the Tl, Rl, and SL
leads in the marker.

(1) Closes a control path for the TMB time

delay circuit,

(3) Operates the DS relay under control of

CT relay.
2.27 The operation of relay IFl:
(a) Closes the RC relay operating path.
(b) Closes the R2 relay operating path.
(c) Closes the R3 relay operating path.
(a) Closeﬂ*tke TPR relay operating path.
(e) Grounds the TT1 lead.
2.28 The marher sets up the channel from
this trunk to line-busy tone if the
called lire Zc busy, or to overflow tone if
a channesl 12 not available to complete the
call,
2,29 When the marker is completed, it re-
leanes the LF and LF]l relays in
tanaen,

2.30 The release of the L¥ relay connects
the tone to the line.

2,31 When the calling customer hangs up,
the A, Al, and B relays release in
tandem, ’
2.32 The release of the B relay activates
the TMB timer which operates the G
relay.
2.33 The operation of relay G:
(a) See 1.,13.
(b) Releases the CT relay.

2.34 The release of relay CT releases the
R and DS relays.

2.35 The release of relay R releases the
BSY relay.

2.36 The release of relay BSY releases the
G relay restoring the trunk to its
idle state,

SECTION III
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3. INCOMING CALL - CALLING CUSTOMER DIS-
- 5C3

3.01 This circult is seized for an incoming

call by a loop closure on the T and R

leads which operates the A relay.
3.02 The operation of relay AE

(a) Grounds the R and BL leads to the IRL
circults.

(b) Places battery on the ST lead to the
IRL circult.

(c) Operates the Al relay.

3.03 The operation of reley Al:

(a) Operates the BSY relay.
(b) Operates the B relay.

(c) Transfers an operating path from the
BY relay to the SS relay.

(d) Opens the FT lead.

3.04 The operation of relay BSY:

(a) Connects the G relay to the TMB time
delay circult.

(b) Opens the loop between the TG and TT
leads.

{c) Removes & control ground.from the TMB
time delay circuit.

(a) Opens the TF lead.

(e) Provides a locking ground for the SS
relay.

(f£) Opens the FT lead.
(g) Provides its own locking ground.

3.05 The operation of relay B:

(a) Provides an operating ground for relays
BY and SS.

(b) Connects resistance B between its own
winding and ground to slow 1ts own

release (option 8).

(c) Qpens the loop between the TG and TT
leads.

(d) Transfers an operating path of the
RL thermal relay.
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(e)
(£)
(8)

(h)
(1)

3.06
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Opens the TF lead.
Partially closes the B lead.

Opens a control lead of the TMA time
delay circult,

Grounds the control lead of the TMB
time delay circuit.

Shorts its own secondary winding to
slow 1ts release.

If pulsing is started before closure
of the bylink path, the first pulse

will release the A and Al relays in tandem.

3.07

3.08
(a)

The release of relay Al will operate
the BY relay.

The operation of relay BY:

Starts the reorder tone interrupter
and places reorder or overflow tone on

the R lead and ground on the T lead.

(v)
(c)

(a)
3.09

Opens the ST lead to the IRL circuit.

Opens the R and BL leads to the IRL
cireuit.

Opens the LK lead to the IRL circult.

The A end Al relays in tandem will
continue to follow the pulses and will

remalin operated upon completion of pulsing.

3.10

Upon hearing reorder or overflow tone,
the calling customer will hang up,

which will release the A and Al relays in
tandenm.

3.11

3.12
(a)
(v)

3.13
(a)
(v)
()
(a)

The release of relay Al will relesase
the slow-release B relay.

The release of relay B:
Releases the BY relay.

Activates the T™B time delay circult
which operates the G relay.

The operatlon of relay G:

Opens the CT relay locking circult.
Opens the SS relay locking clrcuit.
Releases the BSY relay.

Opens the SG relay locking circult.
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" ated upon completion of pulsing.

3.14 The release of relay BSY, releases
the G relay returning the trunk to
1ts 1dle state,.

3.15 If the bylink path is closed before
puleing is started, the R relay will

operate over leads RL and IK. .

3.16 The operation of relay R:

(a) Locks its secondary winding to the
T lead.

(b) Transfers a control path of the TMA
time delay circult.

(c) Opens the BY relay operating path.

(d) Transfers the ST lead from battery to
the IK lead.
(e) Connects the Tl jack uleeve to the
CT lead. .
(£) Provides a holding grcundé Zor the BSY
relay.
3.17 The A and Al relays in tanden will

follow the pulses, which are repeated
by the A relay and are stored in the incoming
register. The A and Al relays 1emsin oper-

{

If the calling customer abandone +he
call and hangs up at this point, the
A and Al relays will release in tandem.

3.19
(a)

3.18

The release of relay Al:

Releases the slow-release B reley.

(b) Causes the incoming register to re-
lease which releases the R relay.
3.20 The release of relay B activates the

TMB time delay clrcuit which operates
the G relay.

3.21 The release of relay R and operation
of relay G ceause the release of re-~
lay BSY.

3.22 The release of relay BSY, releases the
G relay returning the trunk to 1its
idle state.

3.23 If the calling customer does not aban-

don the call upon completion of puls-
ing, the incoming register will transfer the
recelved dlgits to the marker, associate the
marker with this trunk, and ground the CT
lead, which operates the CT relay.

SECTION II
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3.28 The marker sets up the connection from

3.24 The operation of relay CT:
the trunk to the called line, operates

(a) Partially removes shunts from the T1
and Rl capacitors.

(p) Closes the C2 lead.

(c) Connects resistance battery to the T
lead.

(d) Provides a locking ground for the RC
relay.

(e) Transfers a control lead of the TMA
time delay circuit.

(f) Connects the input T and R leads to
the output T and R leads.

(g) Provides its own lock path,

3.25 The markecs 321zes this trunk by ground-

ing the F 1z2ad operating the LF relay.

3,26 The opcration of relay LF:

(a) Opens <¢h= PU relay operating path.

(b) Opens the RC relay operate path and
partially closes the ground path to

lead AR,

(c) Opers the CH relay operating path,

(d) Grounds the SW lead.

(¢) Grounds the JC lead.

(£) Operates the IFl relay.

(g) Closes the TPC rélay operating path.

(h) Transfers the T, R, and S leads from
this circuit to the Tl1l, Rl, and SL

leads in the marker,

(1) Closes a control path for the TMB
time delay circuit.

(J) Operates the DS relay under control
of the CT relay.

3.27 The operation of relay LFl:

(a) Closes the RC relay operating path.
(b) Closes the R2 relay operating path.
{¢) Closes the R3 relay operating path.
{(d) Closes the TPR relay operating path.
(e) Grounds ths TT1 lead.

the RC relay and also operates the R2, R3,
and TPR relays if they are required.

3.29 The operation of relay R2 and/or R3:
(a) Close their own lock paths.
(b) Set up the required ringing code.
(c) Delay the operation of the PU relay

until the PU lead is grounded if re- -

quired.
3.30 The operation of relay TPR:

(a) Reverses the ringing and ground applied

to the R and T leads. :
(v) Closes i1ts own lock path.
3.31 The operation of relay RC:

(a) Transfer a CH relay ground from the
RL thermal relay to itself,

(b) Transfers the T and R leads to the
ringing circult.

(c) Partially closes the C3 lead.

(d) Provides a locking ground for the R2,
R3, and TFR relays.

(e) Grounds the RA lead.

(f) Closes a ground for later use by the
S lead.

{g) Partially closes the PS lead.
(h) Provides an operating ground (if re-
quired) and locking ground for the
PU relsay.
3.32 When the marker is completed it re-
leases the LF and LF1l relays in
tandem.
3.33 The release of relay LF operates the
PU relay directly or after the PU
lead is grounded as required.
3.34 The operation of relay PU:
(a) Applies ringing to the line.
(b) Closes the C1 ringing lead.

(c) Transfers to its locking circuit in
place of its operating circuit.
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3+35

the A,

3.36

relay.

3.37
(a)
(v)

3.38
(a)

(v)
()
3.39
(a)
(v)

3.40

3.41

CD-26448-01 - ISSUE 1 - SECTION II

If the call is not answered, the call-
ing customer will hang up releasing
Al, and B relays in tandem,

The release of the B relay activates
the TMB timer which operates the G
The operation of relay G:

See 1l.13.

Releases the CT relay.

The release of relay CT:

Releases the DS relay and drops the

channel.

Releases the hc relay.

Releases the R relay.
The release of relay RC:
Releases the PU relay.

Releases the R2, R3, and TPR relays if
they are operated.

The release of relay R releases the
BSY relay.

The release of relay BSY releases the
G relay restoring the trunk to 1its

idle state.

3.42

3.43

If the call is answered, the RT relay
will operate over the line loop,

The operation of relay RT releases
the RC relay.

The release of relay RC:
Releases the RT and PU relays.

Releases the R2, R3, and TPR relays
if they are operated.

Connects the calling customer to the
called customer,

The S relay operates over the line
loop which:

Partially closes a iock vath for the
S1 relay.

Operates the SA relay.

Activates the TMA timer which operates
the CH relay.

The operation of reley SA:

Sends an off-~-hook signal to the origi-
nating office.
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(v)
(c)
(a)

Transfers an operating path of the
RL: thermal relay.

Partielly closes the MRP relay lock
path.

Provides & control ground for the TMB
time delay circuit. )

3.47 The operation of relay CH:

{(a) Opens the MRP relay lock path.

(b) Grounds the A lead.

(c) Opens the TF lead.

(d) Opens an 8 lead control path.

(e) Replaces direct ground with message
reglster potential on the S lead when

the MRP relay is also oparated.

(f£) Provides an operating. grovnd for the
RL thermal relay. ’

3,48 The trunk is now in the talking state.
3,49 When the calling custome Jdisconnects,
relays A, Al, and B release in
tandem. :
3.50 The release of relay B activatos the
TMB timer which operates th2 G Trelay.
3.51 The operation of relay G:
(a) See 1.13.
(b) Releases the CT relay.
3.52 The release of relay CT:

(a) Releases the DS relay and the chanael
dropping the called line to line lock-
out,

(b) Releases the R relay.

3.53 Release of the channel releases the
S relay.
3.54 The release of relay S:
{a) Releases the CH relay.
(b) Releases the SA relay.
3.55 The release of relay SA sends an on-
hook signal to the originating office.
3.56 The release of relay R releases the
BSY relay.
2.57 The release of relay BSY releases tl
G relay restoring the trunk to its
idle state.

SECTION II
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3.58 The called line will return to its (c) Opens the loop between the TG and TT
idle state when the called customer leads.
hangse up.

) (d) Transfers an operating path of the
L, INCOMING CALL - CALLED CUSTOMER DIS- RL, thermal relay.

1RST ~ SC4
(e) Opens the TF lead.

4.01 This circuit is seized for an incoming

call by a loop closure on the T and R () Partially closes the B lead.
leads which operates the A relay. ) .
(g) Opens a control lead of the TMA time
4,02 The operation of relay A: delay circuit.
(a) Grounds the R and BL leads to the IRL (h) Grounds the control lead of the TMB
ecircuits. time delay circuit.
(b) Places battery on the ST lead to the (4) Shorts 1ts own secondary winding to
IRL circult. slow its release.
(c) Operates the Al relay. A 4,06 If pulsing is started before closure
N : of the bdbylink path, the firset pulse
4.03 The operation of relay Al: will releape the A and Al relays in tandem.
(a) Operates the BSY relay. 4,07 The release of relay Al will operate

the BY relay.
(b) Operaves the B relay.
o 4,08 The operation of relay BY:

(c) Transfers an operating path from the

BY relay to the SS relay. (a) Starts the reorder tone interrupter
and places reorder or overflow tone
(d) Opeus ilie FT lead. on the R lead and ground on the T. lead.
4.o4 The uperation of relay BSY: (b) Opens the ST lead to the IRL circuit.
(2) Conmects the G relay to the TMB time (c) Opens the R and BL leads to the IRL
dalay circuit. circuit.
(v) Opens the loop between the TG and TT (d) Opens the LK lead to the IRL circuit.
leads,
4,09 The A and Al relays in tandem will
(c) Removes a control ground from the continue to follow the pulses and
TMB time delay circuit. w&iliremain operated upon completion of
pulsing.

(d) Opens the TF lead.
: 4,10 Upon hearing reorder or overflow tone,

(e) Provides a locking ground for the SS the calling customer will hang up,
relay. :high will release the A and Al relays in
andem,

() Opens the FT lead. .
4.11 The release of relay Al will release

(g) Provides its own locking ground. the slow-release B relay.
4.05 The operation of relay B: 4.12 The release of relay B:
() Provides an operating ground for re- (2) Releases the BY relay.
lays BY and SS.
(b) Activates the TMB time delay circuilt
(b) Connects resistance B between its own which operates the G relay,

winding and ground to slow its own
relesse (optionS).

SECTION IT TCI Library: www.telephonecollectors.info
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4.13
(a) Opens the CT relay locking circult.

The operation of relay G:

(v) Opens the SS relay locking circult.
(c) Releases the BSY relay.
(d) Opens the SG relay locking circuit.
4.1% The release of relay BSY, releases the
G relay returning the trunk to its
idle state.
4,15 If the bylink path is closed before
pulsing is started, the R relay will
operate over leads RL and LK.
h.,16

(a) Locks its secondary winding to the T
lead.

The operation of relay R:

(b) Transfers a control path of the TMA
time delay circuilt.

(c) Opens the BY relay operating path.

(d) Transfers the ST lead from battery to
the LK lead.

(e) Connects the Tl jack sleeve to the CT
lead.

(f) Provides a holding ground for the BSY
relay.

L.,17 The A and Al relays in tandem will
follow the pulses, which are repeated
by the A relay and are stored in the incom-
ing register. The A and Al relays remain
. operated upon completion of pulsing.
4.18 If the calling customer abandons the
call and hangs up at this point, the
A and Al relays will release in tandem.

L,,19 The release of relay Al:

(a) Releases the slow-release B relay.

(b) Causes the incoming register to release
which releases the R relay.

4,20 The release of reley B activates the
TMB time delay circuit which operates
the G relay.
4,21 The release of relay R and operation
of relay G cause the release of relay
BSY.
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4,22 The release of relay BSY, releases
the G relay returning the trunk to its
1dle state.

4,23 If the calling customer does not aban-

don the call upon completion of pulsing,
the incoming register will transfer the re-
ceived digits to the marker, assoclate the
marker with this trunk, and ground the CT
lead, which operates the CT relay.

4,24

(a) Partially removes shunts from the T1
and Rl capacitors,

The operation of relay CT:

(b) Closes the C2 lead.

(¢) Connecte resistance battery to the T
lead, .

(¢) Provides a locking ground -for the RC
relay.

(e) Transfars a control lead of the TMA
time delay circuit.

(£) Connects tchne input T and R leads to
the output 1' and R leads,

(g) Provides its own lock path.

4,25 The marker selzes this trunk by grount

ing the F lead operating the IF relay,
4,26 The operation of relay LF:
(a) Opens the PU relay operating path.
(b) Opens the RC reley operate path and
partially closes the ground path to
lead RA,
{c) Opens the CH relay orverating path,
(4) Grounds the SW lead,
(e) Grounds the JC lead.
(£) Operates the IF1 relay.
(g) Closes the TPC relay operating path.
(h) Transfers the T, R, and S leads from
this circuit to the Tl1, R1l, and SL
leads in the marker.

(1) Closes a control path for the TMB time
delay clrcuit.

(J) Operates the DS relay under control of
the CT relay.

SECTION 1I
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4,27
(a) Closes the RC relay operating path.

The operation of relay LFl:

(b) Closes the R2 relay operating path.
(c) Closes the R3 relay operating path.
(d) Closes the TFR reley operating path.
(e) Grounds the TT1 lead.

4,28 The marker sets up the connection from

this trunk to the called line, operates
the RC relay and also operates the ﬁz, R3,
and TPR relays 1f they are required.

4,29 The operation of relay R2 and/or R3:
(a) Close their own lock paths.
(b) Set up the required ringing code.
(c) Delay the operation of the PU relay
untll the PU lead 1s grounded if re-
quired.
4,30 The operation of relay IFP:

(a) Reverses the ringing and ground applied
to the R and T leads.

(b) Closes 1its own lock path.
4,31 The operation of re¢lay RC:

(a) Transfers a OH reley Lround from the
RL thermel relay to 1cself.

(b) Trensfers the T cnd R leads to the
ringing cirecult.

(c) Partially closes the C3 lead.

(d) Provides a lockiug ground for the R2,
R3, and TPR reluys.

(e) Grounds the RA lead.

(f) Closes a ground for later use by the
S lead.

(g) Partiaslly closes the PS lead.

(h) Provides an operating ground (if re-
quired) and locking ground for the
PU relay.

4,32 When the marker is completed it re-
leases the LF and LFl relays in
tanden.

4,33 The releese of relay LF operates the
PU relay directly or after the PU
lead is grounded as required.

SECTINN IX
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4,34 The operation of relay PU:
(a) Applies ringing to the line.
(b) Closes the Cl ringing lead,

(c) Transfers to its locking circuit in
place of its operating circuit.

4,35 If the call 18 not answered, the call-
ing customer will hang up releasing
the A, Al, and B relays in tandem.
4,36 The release of the B relay activates
the TMB timer which operates the G
relay. .
4,37 The operation of relay G:
(a) See 1,13,
(b) Releases the CT relay.
4,38

(a) Releases the DS relay and drops the
Channelc

(b) Releases the RC relay.

The release of relay CT:

(c) Releases the R relay.
4,39
(a) Releases the PU relay.

(b) Releases the R2, R3, and TPR relays
if they are operated.

The release of relsy RC:

4,40 The release of relay R releases the
BSY relay.

4,41 The release of relay BSY releases the
G relay restoring the trunk to its
idle state.

L,42 1If the call is answered, the RT relay

will operate over the line loop.

4,43 fThe operation of relay RT releases
the RC relay.

4 by
(a) Releases the RT and PU relays.

(vb) Releases the R2, R3, and TPR relays
if they are operated.

The release of relay RC:

(c) Connects the calling customer to the
called customer.

4,45 The S relay operates over the line
loop which:

(a) Partially closes a lock path for the
Sl relay.
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(b) Operates the SA relay.

(¢) Activates the TMA timer which operates
the CH relay.

4,46 The operation of relay SA:

(a) Sends an off-hook signal to the origi-
nating office.

(b) Transfers an operating path of the RL
thermal relay.

(c) Partially closes the MRP relay lock
path.

(d) Provides & control ground for the TMB
time delay circuit,

b 47 The operation of relay CH:
(2) Opens the MRP relay lock path.
(b) Grounds the A lead.
(c) Opens the TF leed.
(d) Opens an S lead control path.
(e) Replaces direct ground with message
register potential on the S lead when
the MRP relay is also operated.

(f) Provides an operating ground for the
RL: thermal relay.

4,48 The trunk is now in the talking state.

4.49 When the called customer disconnects,
.relays S and SA release in tandem.

4,50 The release of relay SA:

(a) Sends an on-hook disconnect signal
to the originating office.

(b) starts the RL thermal relay timing.
4,51 If the calling customer hangs up before
the RL thermal relay operates, the A,
Al, and B relays will release in tandem.
4,52 The release of relay B:
(2) Stops the RL thermal relay timing.

(b) Activates the TMB timer which operates
the G relay.

k.53 The operation of relay G:
(a) See 1.13.

(b)
4,5k
(a)

(v)
(e)
k.55

4 .56

Releases the CT relay.
The release of relay CT:

Releases the DS relay and drops the
channel,

Releases the CH relay,
Releases the R relay.

The release of relay R releases the .
BSY relay.

The release of relay BSY releases
the G relay restoring the trunk to

its idle state,

4.57

If the RL thermal relay operates be-
fore the calling customer hangs up,

it will operate the RC relay,

4.58
(a)
()
()

(a)
4,59

The operation of relay RC:
See .3l.
Releared the RL thermal relay.

Grourds the PS lead to the alarm
circult.

Releases the channel,

When the cealling customer hangs up
or 18 time released, the A, Al, and

B relays will rzeleare¢ in tandem.

4,60

relay.

4,61
(2)
(b)

4,62

(a)
(b)
(c)
(d)

4,63

I, 64

The releasc of the B relay activates
the TMB tirer which operates the G
The operatior cf relay G:

See 1,13,

Releases the CT rclay.

The release of relay CT:

Releases the CH relay.

Releases'the RC relay.'

Releases the R relay.

Releases the DS relay.

The release of relay R releases the
BSY relay.

The release of relay BSY releases the
G relay restoring the trunk to ifs

idle state.
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5. OUTGOING CALL - SC5

5.01 When the marker selects this trunk
for an outgoing call, 1t operates the
F relay.
5.02 The operation of relay F:
(a) Partially closes the ST lead.
(b) Operates the IF relay.
(c) Operates the SG relay.
(d) Opens the LFl relay operating path.
(e) Operates the Sl relay.
(£) Provides 1its own lock path.
(g) Operates the MRP relay.

(h) Partially closes an operating path
of the SS relay.

(1) Grounds the VG lead.
(3) Transfers the T and R leuds from the
A relay to the CS relay as an off-
hook signal.
(k) Closes the S8 to SSB leat loop.
5,03 The operation of reley IF:
(a) See 1.26
5,04 The operation of relay Sl:

(a) Provides a grouwad for later use on
the S lead.

{b) Bypasses the SA ralay contacts on the
T and R leads.

(¢) Cuts through the T and R leads,.

(d) Transfers a control path of the TMA
timer.

(e) Provides its own locking ground.
(f) Partially closes the B lead.

(g) Transfers the T and R leads from the
A relay to the CS relay.

(h) Operates the RLS relay which locks
under control of the SS and G relays,

Relay RLS operated partlally opens the

T and R leads,

SECTION 11
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5.05 The operation of relay SG:

(a) Provides a locking ground for the
TPC relay.

(b) Transfers a control path of the TMB
timer,

(c) Opens an operatingipath of the BY
relayc

(a) Provides its own locking circuit and
operates the BSY relay.

5.06 The operation of relay MRP:
(a) Provides its own locking circuit.
(b) Opens the F relay operating path.
(c) Replaces direct ground with message

register potential on the. 8 lead
when the CH relay is also operated,

5,07 The operation of relay TPC (by the
marker if required):

{a) Replaces MRS-RP with MRS.TP message
register potential.

(b) Provides its own lock path.

5.08 The operation of relay BSY:
(a) See 1,04
5.09 The marker asaociafes an outgoing

sender with this trunk via the out-
going sender link,

5.10 The outgolng sender operates the D
relay.
5.1l The operation of relay D:
(a) Grounds the AB lead.
(b) Provides a TMB timer control ground.
(c) Transfers the S lead from the AB lead
to the SI lead

(d) Opens the T and R leads.
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5.12 When the marker has set up the chan-

nel between this trunk and the call-
ing line, 1t releases the F and LF relays
in tandem and then releases itself.

The release of relay LF operstes the
S relay over the line loop.

5.13
5.14
(a) See 1,45,
(b) Operates the SA relay.
5.15

(a) See 1.46,

The operation of relay S:

The operation of relay SA:

5.16 If the outgoing sender is unable to

pulse the digits, it will perform 1ts
reorder function which .removes ground from
the 8 lead, releasing the channel between
this trunk and the calling line.

5.17 The release of the channel:
(a) Drops the calling line to line lockout.
(b) Releases the S relay.

The release of relay S réleases the SA
and Sl relays.

5.18

The release of relay SA releases the
MRP relay.-

5.19

The release of relay Sl removes ground
from the AB lead, which causes the
outgoing sender to release the D relay.

5.20

5.21 The release of relay D:
(a) Sends an on-hook signal to the distant
office.
(b) Activates the TMB timer operating the
G relay.
5.22 The operation of relay G:
(a) See 1.13,

(b) Releases the SG relay.
(c¢) Releases the BSY relay.

(d) Releases the RLS relay and closes the
T and R leads.

The release of relay SG, releases the
TPC relay 1f it is operated.

5.23

5.24 The release of relay BSY releases the
G relay, restoring the trunk to its

idle state.
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5.25 The calling line will return to its
idle state when the calling customer

hangs up.

5.26 If the outgoing sender is able to
pulse the diglts, it will do so using

dlal pulsing.

5.27 Upon completion of outpulsing the out-
going sender will release the D relay

and then release itself.

5.28 The release of relay D will connect

the trunk to the line.

5.29 The terminating office will comnect

this trunk to line-~busy tone if the
called line is busy, to overflow tone if a
path 1s not avallable, or to the called line
if it is 1dle and a path is available. In
the latter case the terminating office will
ring the called line. E

5.30 If the éalling customer hangs up due

to line-busy, or overflow, or no ans-
wer, the § relay will release.

5.31
(a) Releares the SA relay.

The reiéééé of relay S:

(b) Releases the Sl relay.

5.32

(a) Releases ‘tha channel between this
trunk and the culling line.

The release of relay Sl:

(v) Sends an on-hook signal to the distant
offlce.

5.33 The release of relay SA:
(a) Releases the MRP relay.

(b) Activates the TMB timer operating the
G relay. '

5.34
(a) See 1.13.
(b) Releases the SG and BSY relays.

(c) Releases the RIS relay and closes the
T and R leads,

The operation of relay G:

The release of relay SG releases the
TPC relay if 1t is operated.

5.35

5.36 The release of relay BSY, releases
the G relay restoring the trunk to
its 1idle state.
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5.37 1If the call is answered, ringing will
be tripped and an off-hook answer
signal will operate the CS relay.

5.38 The operation of relay CS oﬁerates the

B relay.
5.39 The operation of relay B:
() See 1,05.

(b) Activates the TMA timer operating the
CH relay.

5.40
(a) See 1.AT.

The operation of relay CH:

(b) Places message register potential on
the S lead.

(c) Releases the MRP relay.

5.41 The trunk is now in the talking state.

6. OUTGOING CALL - CALLING CUCTGMER DIS-
CONNECTS FIRST - SCb -

6.01 When the marker selacts this trunk

for an outgoing call, it operates
the F relay.
6.02 The operation of reiay F:
(a) Partially closes “he ST lead.
(b) Operates the LF relwny.
(c) Operates the SG relay.
(d) Opens the LF1 relay operating path.
(e) Operates the S)1 ~elay.
(f) Provides its own lock path.
(g) Operates the MRP relay.

(h) Partially closes an operating path
of the SS relay.

(1) Grounds the VG lead.
(J) Tranefers the T and R leads from the
A relay to the CS relay as an off-
hook signal.
(k) Closes the S5 to SSB lead loop.
6.032 The operation of relay LF:

(a) See 1.26.
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6.04
(a)

()

()
(a)

(e)
(£)
()

(n)

The operation of relay S1:

Provides a ‘ground for later use on the
8 lead.

Bypasses the SA relay contacts on the
T and R leads,

Cuts through the T and R leads,

Transfers a control path of the TMA
timer,

Provides its own locking ground.
Partially closes the B lead.

Transfers the T and R leads from the
A relay to the CS relay.

Operates the RLS relay which locks
under control of the SS and G relays.

Relay RIS operated partially opens the T

and
6.05
(a)

(b)
(c)
(a)

6.06
(2)
(v)
(e)
the

6.07

(v)
6.08

(2)
6.09
going

R leads,
The operation of relay SG:

Provides a locking ground for the TPC
relay.

Transfers a control path of the TMB
timer.

Opens an operating path of the BY
relay,

Provides its own locking circuit and
operates the BYS relay,

The operation of relay MRP:

Provides its own locking circuit.
Opens the F relay operating path.
Replaces direct ground with message
register potential on the S lead when
CH relay is also operated.

The operation of relay TPC (by the
marker if required):

Replaces MRS-RP with MRS-TP message
register potential,

Provides its own lock path.

The operation of relay BSY:

See 1.04,

The marker associates an outgoing

sender with this trunk via the out-
sender link.
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6.10 The outgoing sender operates the D re-

lay.
6.11
() Grounds the AB lead:

The operation of relay D:

(b) Provides a TMB timer control ground.

(c) Transfers the 8 lead from the AB lead
to the SL lead.

(d) Opens the T and R leads.

6.12 When the marker hasg set up the channel
between this trunk and the calling
line, it releases the F and LF relays in

tandem and then releases itself.

6.13 The release of relay LF operates the
S relay over the line loop.
6.14 The operation of relay S:

(a) See 1.45.
(b) Operates the SA relay.
6.15 The operation of relay SA:

(2) See 1.46,

6.16 If the outgoing sender is unable to
pulse the digits, it will perform
its reorder function which removes ground
from the S lead, releasing the channel be-
tween this trunk and the calling line.

6.17

(a) Props the calling line to line lock-
out.

The release of the channel:

(b) Releases the S relay.

6.18 The release of relay S releases the
SA and Sl relays.

6.19 'The release of relay SA releases the
MRP relay.

6.20 The release of relay Sl removes

ground from the AB lead, which causes
the outgoing sender to release the D relay.
6.21 The release of relay D:

(a) Sends an on-hook signal to the distant
office.

(b) Activates the TMB timer operating the
G relay. .
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6.22 The operation of relay G:
(a) See 1.13.

(b) Releases the SG relay.
(¢) Releases the BSY relay.

(4) Releases the RIS relay and closes the
T and R leads,

6.23 The release of relay SG, releases the
TPC relay if it is operated,
6.24 1The release of relay BSY releases the

G relay, restoring the trunk to its
idle state.

6.25 The calling line will return to its
idle state when the calling qustomer
hangs up.

6.26 If the outgoing sender ig able to
pulee the digits, 1t will do eo using
dial pusling.

6.27 Upon _rompletion of outpulsing the out-
going sénder will release the D relay
and then releags itself,

6.28 The reisasy of relay D will connect
the trunk to the line.

6.29 The termina*ing office will connect
this trunk to line-busy tone if the
called line is basy. ¢o overflow tone if a
path 1is not availablc, or to the called
line if it is idla and a path is available.
In the latter case the terminating office
will ring the called line.
6.30 If the calling customer hangs up due
to line-~bugy, nverflow, or no answer,
the S relay will release.

6.31 The release of relay S:

(a) Releases the SA relay.
(b) Releases the Sl relay.
6.32 The release of relay Sl:

(a) Releases the channel between this
trunk and the calling line.

(b) Sends an on-hook gignal to the distant
office.

6.33
(a) Releases the MRP relay.

The release of relay SA:

(b) Activates the TMB timer operating
the G relay.

SECTION II
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6.34 The operation of relay G:
(a) See 1.13.
(b) Releases the SG and BSY relays.

(¢) Releases the RIS relay and closes the
T and R leads.

6.35 The release of relay SG releases the
TPC relay if 1t 1s operated.

6.36 The release of relay BSY, releases the
G relay restoring the trunk to its

idle state.

6.37 If the call is answered, ringing will
be tripped and an off-hook answer

signal will operate the CS relay.

6.38 The operation of relay CS operates the
B relay.

6.39 The operation of relay B:
(a) See 1.05.

(b) Activates the TMA timer nperating the
CH relay.

6.40 The operation of relay CH:
(a) See 1.47.

(b) Places message register potential on
the 8 lead.

{c) Releases the MRP reley.
6.41 The trunk is now in the talking state.

6.42 When the calliug customer disconnects,
relay S releases.

6.43 The release or relay S, releases the
S1 and SA relays.

6.44 The release of relay Sl:
(a) Releases the CS and CH relays.

(b) Releases the channel between this
trunk and the calling line,

(c) Semds an on-hook signal to the distant
office.

6.5 The release of relay CS releases the
B relay.

6.46 The release of relay SA activates the
TMB timer and operates the G relsay.

6.47 The operation of relay G:
(a2) See 1.13.
(b) Releases the SG and BSY relays.

(c) Releases the RIS relay and closes the
T and R leads,

SECTION IX
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6.48 The release of relay SG releases the
TPC relay if it 1is operated.

6.49 The release of relay BSY releases the
G relay, restoring the trunk to its
idle state.

. OUTGOING CALL - CALLED CUSTOMER DIS-
IL“EUNNEUTSfPIRET - 8C7

7.01 When the marker selects this trunk
for an outgoing call, it operates
the F relay.

7.02 The operation of relay F:
(a) Partially closes the ST lead.
(v) Operates the LF relay.
(c) Operates the SG relay.
(d) Opens the LF1 relay operating path.
(e) Operates the S1 relay.
(f) Provides its own lock path.
(g) Operates the MRP relay.

(h) Partially closes an operating path
of the SS relay.

(1) Grounds the VG lead.
(§) Transfers the T and R leads from the
A relay to the CS relay as an off-
hook signal. '
(k) Closes the SS to SSB lead loop.
7.03 The operation of relay LF:
(a) see 1.26.
7.04 The operation of relay Sl:

(a) Provides a ground for later use on
the S lead.

(b) Bypasses the SA relay contacts on the
T and R leads,

(c) Cute through the T and R leads.

(d) Transfers a control path of the TMA
timer.

(e) Provides its own locking ground.
(f) Partially closes the B lead.

(g) Trensfers the T and R leads from the
A relay to the CS relay.

(h) Operates the RIS relay which locks un-
der control of the SS and G relays.

Relay RLS operated partially opens the

T and R leads,
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7.05
()

(v)

(e)
(a)

7.06
()
(v)
(e)
the

7.07

(a)

(v)
7.08

(a)
7.09
going
7.10

7.11
()
(v)
()

(d)
7.12

line,
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The operation of relay SG:

Provides a locking ground for the TPC
relay.

Transfers a control path of the TMB
timer, )

Opens an operating path of the BY relay.

Provides its own locking circuit and
operates the BSY relay.

The operation of relay MRP:

Provides ite own locking circuilt.
Opens the F relay operating path.
Repleces direct ground with message
register potential on the S lead when
CH relay 1s also operated.

The operation of relay TPC (by the
marker if required):

Replaces MRS-RP with MRS-TP message
register potential.

Provides its own lock path.

The operation of relay BSY:

See 1.04.

The marker associates an outgoling
sender with this trunk via the out-
sender link.

The outgoing sender operates the D
relay.

The operation of relay D:
Grounds the AB lead.
Provides a TMB timer control ground.

Tranfers the S lead from the AB lead
to the SL lead.

Openg the T and R leads.
When the marker hasg set up the channel

between this trunk and the calling
it releases the F and LF relays in

tandem and then releases itself,

7.13 The release of relay LF operates the

S relay over the line loop.
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7.14 The operation of relay S:

(a) See 1.45,

(b) Operates the SA relay.
7.15 The operation of relay SA:

(a) See 1.46.
7.16 If the outgoing sender is unable to

pulse the digits, it will perform its

reorder function which. removes ground from
the S lead, releasing the channel hetween
this trunk and the calling line.
T7.17 The release of the channel:

(a) Drgps the calling line to line lock~
- out,

(b) Peleeses the S relay.

7.18 Tho release of relay S releases the
8A aud Sl relays.

7.19 The roiease uvf relay SA releases the
MRP relay.

T7.20 The release of relay Sl removes ground
from the AF lead, which causes the

outgoing sender to reiease the D relay.

T7.21 The release of relay D:

(a) Sends an on-hook signaj to the distant
office.

(b) Activates the TMB timer operating the
G relay.

T7.22 The operation of relay G:
(e) See 1.13.
(b) Releases the SG relay.
(c) Releases the BSY relay.

(d) Releases the RLS relay and closes the
T and R leads. :

7.23 The release of relay SG, releases the
TPC relsy if it is operated.

7.24 The release of relay BSY releases the
G relay, restoring the trunk to its
idle state. .

7.25 The calling line will return to its
idle state when the calling customer
hangs up. ]
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7.26 If the outgoing sender is able to pulse
the digits, it will do so using disl

pulsing.

7.27 Upon completion of outpulsing the out-
going sender will release the D relay

and then release itself,

7.28 The release of relay D will connect
the trunk to the line.

7.29 The terminating office will connect
this trunk to line-busy tone if the
called line 1is busy, to overflow tone if
a path is not aveileble, or to the called
line if it is idle and a path is avallable.
In the latter case the terminating office
will ring the called line.
7.30 If the calling customer hangs up due
to line-busy, overflow, or no auswer,
the S relay will release.
7.31 The release of relay S:
(a) Releases the SA relay.
(b) Releases the Sl relay.
7.32 The release of rulay Sl:

(a) Releases the channel between this
trunk and the calling line.

(b) Sends an un-hock signal to the distant
office.

7.33 The release >f relay SA:
(&) Releases the MRP relay.

(b) Activates the TMB timer operating the
G relay.

7.34 The operation of relay G:
{a) See 1.13.
(b) Releases the SG and BSY relays.

(¢) Releases the RLS relay and closes
the T and R leads.

7.35 The release of relay SG releases the
TPC relay if 1% 1is operated.

7.3 Tha release of relay BSY, releases
the G relay restoring the trunk to
ite idle state.

7.37 If the call is answered, ringing will
be tripped and off-hook answer sig-
nal will operate the T3 relay.

SECTION II
Pagz 20

7.38

7.39
()
(v)

7.40
(a)
(v)

(c)
7.41
7.42

7.43

70“’}4
the S
7.45

7.46
(a)

(v)
(c)
7.47
(2)
(v)

7.48
()
(v)
(c)

7.49

The operation of relay CS operates
the B relay.

The operation of relsy B.
See 1.05.

Activates the TMA timer operating the
CH relay.

The operation of relay CH:
See 1.47.

Places message register potential on
the S lead.

Releases the MRP relay.
The trunk is now in the talking state.

When the called customer disconnects,
relays CS and B release in tandem.

The release of relay B starts the RL
thermal relay timing. '

If the calling customer hangs up be-
fore the RL thermal relay operates,
relay will release.

The release of relay S releases the
S1 and SA relays.

The release of relay Sl:

Releases the channel between this trunk
and the calling line.

Releases the CH relay.

Sends an on-hook signal to the distant
office.

The release of relay SA:

Deactivates the RL thermal relay
timing.

Activates the TMB timer operating the
G relay.

The operation of relay G:
See 1.13.
Releases the SG and BSY relays.

Releases the RIS relay and closes the
T and R leads,

The release of relay SG releases the
TPC relay if it 1is operated.
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7.50 The releese of reley BSY releases the
G relay, restoring the trunk to its
idle state.
7.51 If the RL thermal relay operates be-
fore the calling customer hangs up, it
will operate the RC relay.
7.52 The operation of relay RC:
(6) See 1.31.
(v) Releases the RL thermal relay.

(¢) Releases the channel connecting the
trunk to the calling line.

7.53 The release of the channel.

(a) Drops the calling line to line lock-
out.

(b) Releases the S relay.

7.54 The release of relay S releases the
81 and SA relays.

7.65 The releage of relay Sl:

(a) Sends an on-hook signal to the distant
office.

(p) Releases the CH relay.
7.56 The release of relsy SA:
(a) Releases the RC relay.

(b) Activates the TMB timer operating the
G relay. .

7.57 The operation of relay G:
{a) See 1.13.
(b) Releases the SG and BSY relays.

(¢) Releases the RIS realy and closes the
T and R leads.

7.58 The release of relay SG releases the
TPC relay if 1t is operated. .

7.59 The release of relay BSY releases the
G relay restoring the trunk to its
idle state.

7.60 The calling line will return to its
idle state when the calling customer
hangs up.

8. SIMULTANEQUS SEIZURE - SC8

8.01 This circuit-is seized for an incoming
call by a loop closure on the T and R
leads which operates the A relay.
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8.02 The operation of relay A:

(a) Grounds the R and BL leads to the
IRL circuit,

(b) Places battery on the ST lead to the
IRL circuit.

(c) Operates the Al relay.

8.03 The operation of relay Al:

(a) Operates the BSY relay.
(b) Operates the B relay.

(c) Transfers an operating path from the
BY relay to the S5 relay.

\d) Opens the FT lead.

8.ou fhé‘uperation of relay-BSY:

(8) Conrects the G relay to the TMB time
delay cirzult.

(v) Opens {he loop between the TG and TT
leads. -

(c) Removes a cortrol ground from the TMB
time delay circuit.

(d) Opens the TF leud.

(e) Provides a locking grond for the 8S
relay.

(f£) Opens the FT lead.
(g) Provides 1its own locking ground.

8.05 The operation of relay B:

(a) Provides an operating ground for relays
BY and SS.

(b) Connects resistance B between its own -
winding and ground to slow its own
release (option 8).

(c) Opens the loop between the TG and TT
leads.

(d) Transfers an operating path of the
RL thermal relay.

‘(e) Opens the TF lead.

(f) Partially closes the B lead.

(g) Opens a control lead of the TMA time
delay circuit.

SECTION 1II
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(h) Grounds the control lead of the TMB
time delay circuit.

(1) Shorts its own secondary winding to
slow lts release.

8.06 If the marker selects this trunk for
an outgoing cell before the incoming
call operates the BSY or B relays, the F
;glay will operate and lock itself to the
lead.

8,07 The operated B and F relays will oper-
ate the SS relay.

8.08 The operation of reley SS:

(a) Applies a steady on-hook signal on
the T and R leads.

(b) Transfers its winding from 1ts oper-
ating path to its holding patnh.

(¢) Opens the S1 relay holding pata.

(d) Partially closes the operating path
of the BY relay.

(e) Opens the SA relay operaving path.

(f) Transfers a centrel ground from the
T™B timer to the TMA timer.

(g) Opens the charging peth of the TMB
timer speeding up the later operation
of the G reiay.
8.09 The operaticn of relay F:
(a) Partially closes the ST lead.
(b) Operates the LF relay.
(c) Operates the SG relay.
(d) Opens the LF1 relay operating path,
(e) Operates the Sl relay.
(f) Provides its own lock path,
(g) Operates the MRP relay.

(h) Partially closes an operating path
of the SS relay.

(1) Grounds the VG lead.
(J) Tranfers the T and R leads from the

A relay to the CS relay as an off-hook
signal.

(k) Closes the SS to SSB lead loop.
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8.10

()
8.11

()
(v)

(c)
(a)

(e)
(f)
(e)

8.12
(a)

()
(e)
(d)

8.13
(a)
(v)
(c)
the

8.14

@

(v)
8.15
going
8.16

The operation of relay LF:
See 1.26.
The operation of relay Sl:

Provides a ground for later use on
the S lead.

Bypasses the SA relay contacts on the
T and R leads.

Cuts through the T and R leads.

Transfers a control path of the TMA
timer.

Provides its own locking ground.
Partially closes the B lead.

Transfers the T and R leads from the
A reley to the CS relay.

The operation of relay SG:

Provides a locking ground for the TPC
relay.

Transfers & control path of the TMB
timer.

Opens an opersting path of the BY re-
lay.

Provides its own locking circuit and
operates the BSY relay.

The operation of relay MRP:

Provides its own locking circuit.
Opens the F relay operating path.
Replaces direct ground with message
register potential on the S lead when
CH relay 1s also operated.

The operation of relay TPC (by the
marker if required):

Repleces MRS-RP with MRS-TP message
reglster potential.

Provides 1ts own lock path.

The markey aseoclates an outgoing
gender with this trunk via the out-
sender link.

Thé outgoing sender operates the D
relay.
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B.17 The operation of relay D: 8.27 The release of relay SS releases the.
G relay. i
(a) Grounds the AB lead,
8.28 The local calling line will return
(b) Provides a TMB timer control ground, to its idle state when the local call-
ing customer hangs up.
(c) Transfers the S lead from the AB lead

to the SIL lead. 8.29 Meanwhile, the incoming call is pro-
ceeding in the normal manner, as
(d) Opens the T and R leads. covered in 1., starting with operation 1,06.

8.18 When the marker has set up the channel 9. TESTING
between this trunk and the calling

line, it releases the F and LF relays in 9.01 Testing of the outgoing features of
tandem and then releases itself. this trunk 1s performed by setting
’ up & test connection to this trunk from
8.19 The release of relay LF operates the a test line. Routine operations are per-
S relay over the line loop. formed from the test line in the same manner

as for a regular service call,
8.20 The release of relay F:
9,02 Mesting of the incoming features of

(a) Releases the MRP relay. this btrunk is performed by accessing
the T and R leads through Jack-Tl. This
(b) Releases the Sl relay. . enables the test employee to control the
supervisury circuits of this trunk and to
8.21 The operation of relay S: dial pulse and talk into 1t,
(a) See 1.45 except that the operated 8S 10. MISCELLANECU3
relay prevents the operation of the
SA relay. 10,01 The T and R cavacitors are provided
to 1solate thre iuput and output cir-
8.22 The release of relay Sl removes ground cuits,
from the AB lead, which causes the ‘
outgoing sender to: 10.02 The T1 and Rl zapaciiors are providl
to transmit some ringing energy to
(a) Release the channel dropping the the calling customer,
Jocal calling customer to line lock-
out, 10.03 The C, D, and E capacitors and S and
T resistors are the timing elements
(b} Release the D relay. of the TMA and TMB timer circuits.
8.23 The release of the channel releases 10.04 The A resistor is used to limit the
the S relay. current on the T lead,
8.24 The release of relay D operates the 10,05 The A, MB, PS, and PS1 diodes are
G relay. ’ used as unildirectional current control
elements.

8.25 The operation of relay G:
10.06 The S network is provided to protect
(a) See 1.13. the diodes in the line circuits.

{b) Releases the SG relay. 10,07 The T2 and R2 capacitors are provided
to 1solate the overflow tone circuit,
(c) Releases the 8S relay.
10.08 The B resistor is provided to slow
8.26 The release of relay SG releases the the release of the B relay.
TPC relay if it is operated.
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SECTION ITI - REFERENCE DATA

1. WORKING LIMITS

1.01 See the No. 3 crossbar Kkeysheet for
customer line suypervision limits,

1.02 See Notes 102, 303, and 304 on
SD-26448-01, Sheét D1.

1,03 30,000 ohm minimumn insulatlion re-
sistance,

2. FUNCTIONAL DESIGNATIONS

2.01 Relays
Designation

A
Al

B
BSY
BY
CH
Ccs
CT
D
DS

{

Meaning

Calling Supervisory
Auxiliary Calling Super-

vigory

Aﬁxiliary Supervisory

Busy

Bylink

Charge

Oalled Supervisory
Cut Through
Sender Connected
Delay Selzure
Frame

Trunk Release
Auxiliary Frame
Auxiliary Frame
Message Rate
Pickup

Ready

Auxiliary Ringing
Auxiliary Ringing
Ringing Control
Release (Timed)
Release SXS

Ring Trip

Supervisory
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Designsation Meaning
s1 Sleeve
SA Auxiliary Supervisory
sG Outgoing Ca}l
SS Simultaneoug Seizure
TPC Tip Party Charge
TPR Tip Party Relsay

3. FUNCTIONS

3.01 See SECTIONS I and IXI for functions
of this circuit,

L. _CONNECTING CIRGCUITS

4,01 Waen this eircuit is listed on a key-
sheut, the connecting information

thereon shali be followed.

(a) Trunk Switch end Connector Circuit -
SD~26333-01 .

(v) Incominﬁ Roglater Link Circuit -
SD~26394-01.

(c) Outgoing Sender Lirk Circuit -
5D-26395-01.

(d) Traffic Usage Recorder Circult -
SD-96494.01 .

(e) PRTD Circuit - SD-26414-01.
(f) Test Circuit - SD-26411-01.
(g) Alarm Circuit - SD-26393-01,

(h) Time Delay Control Circuit -
SD~-9L820-01..

(1) Interrupter Circuit - SD-26407-01.

(J) Two-Way Intertoll Trunk Circuit
~ (Typical) - SD-31674-01.

5. MANUFACTURING TESTING REQUIREMENTS

5.01 This circuit shall be capable of per-

forming all the functions listed in g
this Circuit Description and meeting the ;
requirements listed in the Clrcuit Require-
ments Tables. :

6. TAKING EQUIPMENT OUT OF SERVICE

6.01 If it is desired to remove this trunk
from service for trouble or other
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reasons, the test circult is arranged to (a) Insertion of a make-busy plug in the
ground the MB lead which operates the BSY assoclated TRK-MB- Jack.
relay. This sets the trunk in the busy

(b) Operation of the remote make-busy

state.
facilities 1f they are provided.

6.02 The test circult can ground the MB
lead by either of the following meth- 6.03 Removal of ground from the MB lead

ods: will restore this circuit to service.

BELI, TELEPHONE LABORATORIES, INCORPORATED

DEPT 5245-GFC
WE DEPT 25%820-JRF-GHC-VK
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