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PBX SYSTEMS
NO. 700C, 701A, 701B, OR 702A
INCOMING TRUNK CIRCUIT
FOR INWARD DIALING
FROM STEP~-BY-STEP OR
CROSSBAR TANDEM OFFICE
OR DISTANT PBX
ARRANGED TO TRANSFER CALLS
TO PBX ATTENDANT

CHANGES

D. Description of Changes

D.1 To correct a pumping condition of
relays A, T2, and RV encountered on a
disconnect over a long central office lcop,
a lock path 1s added to relay RV to provide
a delayed release. The lock path is
controlled by relay TA and slow-release
relay B. This arrangement insures that
relay RV cannot reoperate after release and

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 3223~JLP-PFLS

Printed in U.S.4A.

prevents the pumping sction of the relays.

D.2 The above change 1s made on a no-record

basis to bring this drawing into agree-
ment with WECo manufacturing drawings. The
added wiring 1s to be included as part of
option F which was added on Issue 10B of
this drawing.

D.3 This change is nonfield-effecting in
that Issue 10B of thia drawing has not
been manufactured at the time of this change.
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PBX SYSTEMS
T NO. 700C, 7014, 701B, or 702A
INCOMING TRUNK CIRCUIT
i FOR INWARD DIALING
® FROM STEP-BY-STEP OR
’ CROSSBAR TANDEM OFFICE
. OR DISTANT PBX
ARRANGED TO TRANSFER CALLS
TO PBX ATTENDANT

£ CHANGES

D. Description of Changes

D.1 Option ZD is added to provide leads TMS- and WFA-

to Traffie Measuring Systems No. 1A (TMS-1A) when
reguired.

D.2 Option ZE 1s added to provide lead ME {motor start

lead) to the Power Ringing Circulit. This lead is
to be provided when contiruocus ringing is not provided
and no other circuits assoclated with this cirecuit
provide a motor start lead.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 3223-JLP-PFLS
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CIRCULT DESCRIPTION

PBX SYSTEMS .
No, 700C, ?Ol&, 7018, OR 7024

INCOMING TRUNK CIRCUIT

FOR E¥¥§§§ DIALING

FROM STEP-BY-STEP OR
CROBSBAR TANDEM COFFICE

OR DISTANT PBX
ARRANGE TO TRANSFER CALLS
TC PBY ATTENDANT
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SECTION I -~ GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This clrcult provides for the com-
pletion of direct inward dialed calls
from & step-by-~step or¥ crossbar tandem
office or distant PRY, In addition, this
circult permits transfer of calls to another
extension through a switchboard position.

2. GENERAL DESCRIPTION

2.01 This circuit is connected between a

central office trunk or tie trunk
and an incoming selsctor. It alsoc has an
appearance at a swltchboard either on a
Jack per trunk basis, or through a trunk
finder circult if it is desired to con~
centrate the transfer traffic to a smaller
number of Jack circuits than there are
trunk circult.

2.02 Dial pulses are transmitted directly
to the incoming selector without loss.

Pulsing limltations are therefore deter-

mined by those of the incoming swibtchtrain.

2.03 When the called station answers,
reverse battery supervisions from
the connector circuit causes this circult
to insert a bridged impedance transmission
clireult across the tip and ring to the
called station and places battery feed on
the tip and ring to the central office.

2.04 If the central office disconnscts
firgt, this cirecult restores to

normal immediately and is ready to
accept the next call.

2.05  If the called station disconnects
first, there is & 1.4 second delay
before disconnect supervision is trans-
mitted te the central office to distinguish
between a disconnect or a transfer request.

2.06 Direct ihward dialed calls are trans-
farred Lo the attendant if the

called station flashes the switchhook.

The supervisocory flash, which ig not trans-

mitted to the central office, causes the

switchboard lamp to light.

2.07 When the albtendant answers the galled

extension may remain on the con-
nection for conversation with the asttend-
ant or with partles connected by the at-
tendant.

2.08 When the originally called extension
disconnects, the indisl switchirain
relesges.

2.09 If the attendant disconnects first,

the original indial connection is
maintained and succeeding transfer reguests
are possible.

2.10 The attendant may flash the toll
cperator on indial toll calls by
momentarily removing and re-inserting the

ccord in the trunk jack.

SECTION I
Page 1.
1 Page




SECTION II - DETATLED

1. SEIZURE AND DIALING

With this circuit idle, battery and
ground is supplied toward the o entral

1.01

of fice from relay A of the incoming sslector

Selzure takes place when a bridge is con-
nected across the incoming T and R leads
at the central office,

1.02 Ground on lead T from the
relay A is extended through th
central office bridge i«ﬂée@u 3
diode CRL and back to -48 volt

selector velay A, opersting
the incoming 5e«eﬁtﬁf The
now ready to recely ip

e

1.03 Dial pulses are transmitie 4 directly

to the selector and nco relays in
this circuit operate until the called
station answers,

2. CALLED STATION ANSWERS SMISSION

2,01 When the called station ans%e§§§
connector tions to r@t
answer supervision (battery on
on ring). Relay P operates
diode CRE which operates

the

g?”uﬁﬁ
in sayi,s with
y%iay

2.02

Relay PA operated:

Dperates relay A through a normal

eontact of relay SP.

Prepares a capaclitive coupled transg-
mission pa th.

(¢) Closes a pat ause the RD
timing clrecud o funciion to con-
dition thie circult for possible trans-

fer.,

(a) Prepares a path to prevent the re-
iesse of yrelay P upon the operation
relay J or T

m

o

%e

ge} prepares an operate path for timing

relay T1.
(£} Opens the operate path of relay T2.
2.0% Relay A operated:
{a) Operates relay B.
(v) cross the bip

Connects inductor L
and ring toward e
as a local holding

WJ S’ﬂ

BY switchtrain

z.0bk Relay B operated: ) ’
kY 5
{a} relay SP.
{p) Prevents the operation of relay I 51
when th L ant answers g Lrans-
feyr reguest.
(¢} Prepares a path for disconnect
{a) serves no

Lime,

Upens

the . lock path of relay SP.

{£) crounds lead § to the Incoming
sigeve lead.
{g) Prepares an operate path for relay J
2.05 Rel parated:
{8} Transf the ?cl”ingféfiége for
rela om & & contact of
relay 4 ring at ;é&
centra A now remal ﬁﬁ
operated of the ;
office.
{1 g Lo 4 the
e ti nd ring
apa-

conversation

Splits the sleeve lead so the
original Qwitah faiﬁ can be released
v a transfer iz complete.

A4
ground from lead ¥ to the
Register Cilrecult and grounds

to the Traffic Usage BRecorder

prepares a lock path for relays TL

and TZ.

2.06 The operation of relay PA extended
lead ©, from the incoming
option V, to relay time

ground on
gselector or from

£, 1.4 seconds relay
uit RD functions

L




2,

08 The 1.4 second delay prior Lo con-
diticning this cireuit for transfer

pravents a premature swltchhook flash,
due to a swltchhook fumble, frsy sigﬁagfing
the attendant.

2.

2.

s
£

08 Relay TA operated:

{a) Operates relay T1.

w—
[
i

Prepares an operate path for relay EV.

{¢) Partially opens the holding bridge

for the Indial switchtrain. This
function is of no importance at this.
time due to the make contact of relsy
P& whilch prevents opening the loop.

10 Relay T1 coperated:
{a) Locks operated to relays A, SP and

PA operated ané relays T2 and J
released. .

{v) Relesses relay F
(c) Opens the operate path of relay AA.

{d) Removes ground from the input of
time delay circuit RD sausi&g relay
TA to release,

(e} Partially cpensrthe

operste path
of relay J.

(f) Prepares an operate path for relay
RV.

{g) Prepares an operate path for relay T2.

.11 Helay TA relessged:

{a) Removes ﬁhe er*gLngl operate pauﬁ
of re }.ay

(b) Restores the portion of the holding
bridge to the PBY switchtrain which
allows a switchhook flash.

{c}) Opens the operate path of relay RV.

.12 With relay 71 operated and TEi&?S

T2 and TA normal, this ecircuilt is

conditioned for a transfer request.

SECTION 11
Page 2

3.  FLASH TC TRANSFER A DID CALL

A. Btation Flagheg for Transfer

.01 Wnen the called station flashes the

switchhook, the connector functions
to restore on-hook polarity causing relay
P and PA to release.

3.02 Relay PA releassed:

(a) Applies ground to the input of
relay time delay circuit RD to
start the 1.4 second disconnect timing.

{b) Operates relay T2.

(¢} Provides a lock path for relay Tl
under control of relay T2 operated.

3.03

(a) Locks operated to relays 8F, A and
PA cperated and relsy J normal,

Relsy T2 operated:

(b) Prepares an operate path for
relays AA and RV.

{¢) Opens the operate path of relay F
to grsven% its cperation if ?eiag T1
releases

(a) oOpens the operate path of relay J.

(e) Provides a lock path for reiaé TL
under conbrol f relasy PA released.

{f) Prevents disconnect timing from
procesding 1f relay PA reoperates
and relay Tl releases.

If the called party releases the
switchhook within 1.4 seconds, the
copnector funcilons and causes relays P
and PA to reocoperate.

3.04
3.05 Relay PA operated:
{a) Cancels discomnect timing.
(v) Releases relay TL.

{s)'Removes the original operate path
of relay T2.




(@) Restores the portion of the holding
bridge of the indial switchbtraln
that prevents the operation of relay J

from releasing the switchtralin.

Lad
L]
o

Relay T1 rgigaseéz

(2) Operates relay AA.

(b} Restoyres the operste path of relay J.
3.07 Relay AA operated:

{a) Locks operated to relays SP and T2
operated and relay J and T1 released,

{p) Grounds 1%&& NA to the Night Alarm
' circuit (6068, 607 Switchboard) or
Tead 0 to the Auxiliary Signal Fuse

Alarm, Baltery cubtoff snd Miscellsneous
Circult (608 Switchboard).

{¢) Capacitive couples audible ringing

to the ring lead to inform the con-
versing parties that the attendsnt is
being eignalled.

(@) Applies battery to lead L or G under
control of relay § normal to light
the trunk lamp at the switchboard.

(Fig. A, B, C and B).

3

{(e) Applies ground to lead L or G

under control of relay 5 normal to
start the trunk finder cilrcult hunting
for this circuit. (Fig. D).

(f) Connects battery through the 1958 ohms
Cof resgistor D in parallel with the
windings of relay 8 to lead 3 or 81
o the trunk finder bank multiple to
provide a stopping battery for the trunk
inder ecircuit. (Fig. D).

(g} Connects ground to the ring conductor
through the coll of relay

mal contact of relay T1 and an cperated

contact of relay B. (Fig. D)

{n) Conmects battery through resistor B
to the tip conductor. (Fig. D)

il i

R, . Attendant AnNswers

3.08 This circult presents a trunk class

appearance to all switehboard cord
sireuits. This cireult will cause the
cord circuit to funcilon and place & ary
bridge toward this cilreult to operate and
nold relay J which places battery feed to
the cord cirocult.

Printed in U.S.A.

3.08  The attendant answers such calls E
with the front cord of a cord

pair for the 552, 605 and AO7E type switch-

poard .znad T

pair for 1l

608D type

3,10 Battery, Shrough the windings of

relay S placed. in parallel, is
connected to lead SL or I to the cord
civouit sleeve “sad through an off-normal
contact of the Jack.

3.11 Eelsy 8

opsrate
cord circult, cau
cireult to functlon to pla

3.12 Relay S operated:

(&) Removes battery from lea

d L {or 4)
to extingnish the trunk lamp at
the switchboard.

(v) Prepares an operate path for
relay 51.

At a 606B, 6074 or 607B type switchboard

3.13 Battery through the windings of
relay 8, connected in series alding.

in geriss with 1958 onms of reslstor D

1s copnected to the sleeve of the cord

cirenlt.

*

3.14 Relay 8§ operates in serles wlth a

sensing and & marginel relay in
cord circuit.  The high resistance sle
doss not allow the marginsl relay 1o
operate and the cord aircult funchions to
place a dry bridge across the tip and
ring to this circult whigh causes relay o
to operate.

Lh
2

Y

W W

Lak

.15 Relay S operated:

{a) Removes battery from lead L {or )
to -extinguish the trunk lamp at

the switchboard.

{p) Prepures an operate path for relay 51,

=
o
g
fo )
o
[0 4]
I
o
L&
{4
[
i
e
ot
(£
i
(A
[
i

witehboard (Fig. C)

men the cord iz ingerted in the
trunk Jack, ground is connected to
z noIm

4

1ead SL of this eircult through off-noymal

contacts of the jack. Ground on lead 3L
operates relay 5.
SECTION II
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.17 Relay S opersted:

{a) Connects ground to lead 5 to the
cord circulit through 3796 ohms of
resistors C and D.

i

Removes battery from lead L (or G)
to extinguish the trunk lamp at
switchboard,. :

With 3796 ohms on the cord circuilt
sleeve, the cord circult functions
to place 2 dry bridge across the tip and
ring of this circuit which causes relay J
to operate.

3.18

4t a 606A type switchboard (Fig. E).

2,19  Ground through the primary winding.

of relay S in series with 620 ohms
af resistor B ls connected to the sleeve
of the cord circuit

3.720 Battery on the cord circult sleeve

operstes relay 8. The high resils-
tance to the cord circult causes the cord
cireuit to function to place a dry bridge
geross the tip and ring toward this cir-
cult to operate relay J.

.21 Relay 8 operated:

Removes battery from lead L (or G}
to extinguish the trunk lamp at
= switchboard.

Prepares an operate path for relay Sl.

When used with a trunk finder circuit
%?ig. B§ :

3,20  When this circult is used wlth trunk
finder eircuits to concentrate the
transfer traffic to a fewer number of Jjack
appearances than trunk circuits, this cir-
cult sppears on the trunk finder bank
multiple., The Jack of each trunk finder
circuit is connected to an attendant trunk
circuit which has a2 unlgue Jack and lamp
at a swltchboard.

3.232  When relay AA operated as described
in paragraph 2.07 (e), (f), (g) and
{n). the trunk finder was started, stopping
battery was provided on the sleeve, and
pattery feed was placed on the tip and ring
through the coll of relay J.

SECTION II

‘Page 4§

Prepares an operate path for reiay}SZL

-~ ISSUE 5B - SECTION II

3.24  When the trunk finder stops on

the terminal marked by battery on
the sleeve, the finder grounds the gleeve
to operate relay 8.

3.25  Relay 8 operated:

(a) Locks operated to the sleeve of
the trunk finder cilrecult.

(v) Removes ground from lead (Lor) G
to remove the start signal to the
trunk finder circult.

{¢) Prepares an operate path for
relay S1.

3.26 When the trunk finder circult cuts-

through to the attendant trunk cir-
cuit, battery on the tip through resistor
B in this circulit operates relay A In the
attendant trunk circult which causes the
attendant to be signalled

3.27 When the attendant inserts the cord
in the attendant trunk jack, the
attendant trunk functions tc connect the
tip and ring of the cord circuit to the
tip and ring of this circuit. The at-
tendant trunk circuit conditions the
cord circult to apply a dry bridge across
the tip and ring to operate relay J in
this cirecult.

3.28 Relay J cperated:
(2) Releases relay AA.
{b) Prevents the operation of relay F.

{¢) Couples the attendant tip and ring

leads through capacitors TA and RA
to the tip and ring of the conversing
parties. :

{d) Prepares a path to reverse polarlty

toward the central office to signal
the toll operator, if the attendant is
reguired to do so.

{e) Prevents the start of disconnect
timing by removing the ground inpu
to time delay c¢lrcult ED.

(£} Releases relays Tl and T2 which

will alliow this circuit to recondition
itself for transfer 1if the attendant re-
leases and the originally called station
does not.
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{g) Partially opens the holding bridge
toward the indial switchtralin to

S

cglled party relesses.
2.29 Relay AA relesased:

Removes audible ring tone from the
tip and ring.

.
o
"

Repoves ground from lead BA or § to
remove the audlible signal to-th
attendant.

{c) Opens lead L or § to prevent lighting
the switchboard lamp or starting a

trunk finder circuilt when relay § re-

Jegses if the attendant disconnects.

.

d) Connects relay 8 to the sleeve

igad to prevent its release 1f the
sttendant flashes the toll operator,
(Fig. D).

{e) Places ground on the tip to vhﬁ
cord circuit through
winding of relay J. (Fig.

(£) Places battery on the ring to the
cord circult through the secondary
winding of relsy J (Fig. D).

3,30 The astiendant ls now connectad to

the conversing parties and may add
a third party to the comnectlon or release.
If the sttendant releases without extending
the call to a third party, she may be
recglled agalin as described above by the
originally called party. Before the recall
can be established u%% “areg&t nush re-
condition itself for transfer as previously
seribed in section Z. “éi ED BTATION
NSWERS, THANSMISSION AN RN

it

L3108

CNOTE:  With trunk finder operation (Fig. D)

provided, the trunk finder remains
on the terminal 1t has stopped

on, even if the attendant releases,
If a new bransfer reguest is in-
itiated &t this time, the cperation
of relay AA places battery on the
tip to operate relay A In the gt-
tendant *runk ciriuif to signal the
attendant. The itrunk Tinder will
not release untll both the attend-
ant and calling parties disconnect.

3.31 If the originslly called party

relesses, ?eﬁag P releases which
releases relay PA whilch causes the release
of the ﬁndiai swits:iyain,

Printed in U.S.A.

Leage the switchtrain when the orlginally

: gg tﬂe aszsﬁd«
party is ?C% aaasf cén@rsi of the sairc?
poard cord clvoult for supervision.

HOTE: attendant adds a third psriy
. connection and then relesses,
relays 5 and J reémain operated.

Tf the originally called party then
flushes e gwitchhook for & trans-
] 1 result in disconnect
nally called yafﬁy ag
1 paragraph 3.
i, ON A DID CALL

A. Called Party Bz copnec ta Pirgt

disconnects,
as described
with the

h.o2 After ] aconds relay time delay
circuit RD functions to opsrate
relay TA.

(&) Opens lding bridge to the
indial swltentrain which releases
the gwitchtrain.

relay BV with relays T1L

4 Relay RV opersted transmiit
saﬁrast ;§§eyﬂfs%@ﬁ to the central
office {ground on tip, battery on ring).
wupervision is transmitted through
ay 27 operated. Relsy 8P remains
rated »ﬁﬁer control of rvelay B which
besk ? ontroel s? the central office

.05 When the central office disconnects
by removing the bridge across the
tip and ring, relay A releases.

znd T2 which

nput :ﬁ relay time

SECTION IX
Page 5
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(b} Releases relay SP.

{c) Operates relay 81 if relay 3 has
remained operated. Thls function
will be described in section 6, parasgraph

C. Flash to Transfer A DID Call.

4.08 BRelay 8P released:

{2} Transfers the incoming tip and ring
from relay A to the incoming selector.

(b) Removes ground from leads § and 7U.

(¢) Grounds lead K to the Traffic Register
Cireuit.

4,09 This. circuit is now idle and ready
to receive the next incoming call,

B. Calling Party Disconnects First

4.10 When the calling party disconnecis,

the central office functions to
remove the holding bridge from across the
tip and ring which relesses relay A.

4.11 Relay A released:
{s) Releases slow to release relay B,

{v) Opens the holding bridge across the
tip and ring toward the incoming
selector which releases the indial switch-
traln which releases relsy P which in

turn relesses relay PA.

4.12 Relay PA released releases relay Tl.
4,13 Relay B released:

{8) Cancels disconnect timing.

(b) Transfers the coil of relay 8P to

the indial sleeve to maintain it
opeérated until the indial switechtrain
releases,

(o) Opens the operate path of relay J
which releases relay J if it was
operated at the time of disconnect.

{d) Operates relay S1 if relay 8 has
remained operated. This Tunction

will be described in section 6, para-

graph ¢, Flash to Transfer A4 DID Call.

SECTION II
Page €

4,14 When the indial switchtrain relesses

relay 8% releases.
Relay 8P released:

Transfers the incoming tip and ring
from relay A to. the incoming sélector.

Removes ground from leads 8§ and TU.

Grounds lead X to the Traffic
Register Circult. )

This circuit is now idle and ready
to receive the next incoming call.

i

5.  DISCONNECT ON A TRANSFERRED CALL

A, Attendant Disconnects First

5.01 " When the attendant removes the cord

from the trunk Jjack, the bridge
across the tip and ring ls removed which
releases relay J.

5.02 With Fig. A, B, C or E provided,

) relay 85 will also release. With
Fig. D provided, relay 8 and the frunk
finder circult are held under control of
the central office and relay S1 normal.

5.03 With the indial switchtrain relsased,

(i.e., the originally called party
has previously disconnected), relay J
released:

Gpens the tip and ring to the
switehboard Jack.

(2)

Operates reléy ¥ which. serves no
useful functlon at this time.

(v)

{c) Applies ground to start relay time
delay circuit RD through relay B
operated and relay PA normal. T

(d) Prepares a path to operate relay Tl.

5.04 At the end of 1.4 seconds, relay

time delay circult RD functions to
operate relay TA which operates relay Tl
which in turn operates relay TZ.

5005  With relsys TA, T1 and T2 operated, -
. relay RV operates to transmit dis-
connect supervision to the central office,
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5.06 At this time the gircalg functions
as described in section 4, &, Called
Party Disconnects Pirst wi ih&>§eiiEg§dg
exception. with Flg. E Q? ided, relay S5F
released releases relay S and the trunk
finder circult.
R alling Party Digcomnects First
ty disconnecta,
tip andoring
roA.
is circult connected of
> cord f‘rhﬁat {Lbe.j the
P?ig*ﬁ&éig called party has previously

disconnected) relay A released will re-
lease slow to release relay B and will not
perform any other useful fun ctions.

SP o bing fuﬁct*aﬁs

{v) Cpens the loop tO
removing batisr § f

eircult and releasin

wgyﬁ

Removing battery feed to the cord
circuit tip and ring causes the
cord cireult to function and light a cord
to inform the attendant of the dis-
However, this scormect slgnal
sttendant will only be transmitted
the transfer request had pr#v:gvaig
heen completed, and wi not be trans-
mitted if the calling pariy had been
placed on nhold without the second cord of

the cord palr being inserted In a Jack,

5.11 If the attendant recelves the dis-
connect xigsal the cord will be
ne trunk Jack to release

relay 8.

5,12 If the call had been placed on hold

and the attendant did not remove
the cord from the trunk Jack, relay B
will remaln operated.

ted and relay B
operates.

Ly g
i g0

{a) Opens the operate path of relay AA.

to the trunk findsr
7Y to prevent holding

Printed in U.S.A.

ts the reoperation of relay J,

vy B opérates on & new incoming
c-oiit B endant until

removed ne trunk jack.

iy
(“1

to relay § operated,

vants the central office from
operated with Fi
:ndant relesagses wl
ress.

Thig circeult iz now idle with the
gxcepbion of relays § and 81 oper-
ated, and is ready Lo recelve the next

incoming call.

5.15

DIALING.

ag previously

o

. SEIZURE &l

alled Station Rﬁb;@?S} Transmisslon

&
Ana Preparatbion Tor Lransier

ctions as previously
sec iiaﬁ 2, ﬂ&L&iD

cord sbill connscted to thls
relay 8§ and 51 %ayg fg@awﬁgé
to Bhis condlition a trans-
processed as fTollows.

gireuit functions as previously

i in section 3. FLASH TO

é DID CALL, A, Station PLAches

féf Tarsgraphs 3.0L thra 3.00
wing exceptions,

[} ":i [Ermoapey

6,05 Relay 81 operated prevents the

c Qwﬁatiﬁﬁ of relay T1 normal and
ing

relay ﬁg operat Ffrom operating relay AA.

(a) Prevents this circuit from signalling

the attendant.

ZE ”i‘sn"%?

SECTION I
Page 7




CD-65792-01 - I88UE 5B -

6.07 This circuit will remain in this
state until the call ls terminated
or until the attendant removes the cord
from the trunk Jjack.
6.08 Termination of the ¢all allows this
circuit to return to normal with
the exception of relays 8 and 31 which sare.
held under control of the connectad cord
at the switchboard,

6,

L

39 Removal of the cord results in thﬁ
relesse of relays S and S1.

£.10 Relay 51 released:

(a8} Prepares an operate path for relay J.

(b} Operates relay AA (relay T2 operated
and relay Tl released from the
switchhook flash).

“6.11 With relay AA operated this circuit

functions as previously described
in section 3, A. 8Station Flashes for
Trangfer paragraph 3.07.

D. Disconnect

6.12 Disconnect on-a DID call iz the same
as described in section 4, DISCONNECT
ON A DID CALL. '

7. PLASHING THE TOLL OFERATOR

7.01 If an incoming call was completed

by a toll operator, the PBX attend-
ant may signal the tell coperater after
the sttendant has been recalled by the
called party.

7.02  The attendant accomplishes this by
removing and reinserting the cord
in the trunk Jack. Removal of the cord
scauses -the relesse of relay J. Relay 8
will also release unless Fig. D is provided.
In this case, relay S 1s held operated
through the sleeve which 1s also preventing
the release of the trunk finder circult.
7.03 Relay J releassd, operates relay F.
The reversal caused by relay F
operated 1s of no consequence at this time
since 1t is shorted out by contacts of
relay J released.

7.0 When the attendant reinserts the

cord in the trunk jack, relay J re-
operates, which causes the relesse of slow
to release relay F,

SECTION II
Page 8

T.05% With re&qy J operated and rvelay F

operated (due to the slow to release
interval) the polarity is reversed on the
tip and ring toward the central offic

7.06 The reversal causes the connected
trunk circuit to function to cause
the toll switchboard trunk lamp Lo light.

7.07 When relay F release the polarity is

returned to normal which causes for
the toll switchboard trunk lamp to
extinguish.

7.08 If the attendant repeats this pro-
ceedure the trunk lasmp at the toll

“swiltchboard will flash indicating a toll

operator recall,

7.09 Since rvelay J released will allow
this eircuit to begin the timing

sequence, the attendant must not have the

cord removed for more than 1.4 seconds. If

~this interval is excesd relay Tl will oper-

ate which will prevent the operation of
relay F. 1In order to continue flashing
the toll operator, the FBX attendant must
he recalled in the usual manner and repest
the above proceedure,

8, CANCELLATION OF TRANSFER

8.01 Since ths game trunk circult may
gerve both directory number traffic
and direct inward disled calls, . this civr-
eult is srranged to cancel transfer on
gspecifisd levels under contrcl of the in-
coming selector clreult. '

8.02 With ground on lead O through an
unoperated normal post spring of the

incoming selector, the transfer feature

is enablad.  When the normal post spring

is operated om the gpecifled levels,

ground is removed from lead O which dis-

ables the transfer feature.

8.04 The lack of ground on lead 0 prevernts
the initial operation of relays TA

and T1L which does not allow this circult

to conditlon itself for a transfer reguest.

8.0% 1If transfer 1s not to be disabled
on any level, option V is specified
to maintain a grsun§ on lead O independent
of the incoming selector,

9. FREE BERVICE

9.01 When this clrcult provides service
to an official PBX, options Y and E
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are gpecified to provide free geérvice.
With free service provided this circuit
functions as previously described with the
following exceptions.

$.02 To prevent answer supervision polarity

from being transmitted $o the central
office, option ¥ is provided in place of
option Z.  Option Y maintsins on~hook
polarity toward the central office regard-
less of the condition of this circuit.

9 03 To prevent the connector from trans-

mitting answer supervision from the
time the cslled station answers until relay
BP operates, option E 1s specified in place
of cption B, This dicde bridge prevents
the reversal Mom being passed toward the
central office but does allow the normsl
operation of relay p,

9.04  When disconnect timing is completed,

relay RV does not operate since
option B 1s not provided. This. prevents
& false off-hook polarity from reaching
the central office.

© 10, TRAPFIC REGISTRATION

16.01 Operatlon of relay SP removes ground

from lead K~ to the Traffic Register
Circult. When all K- leads are open, a
pég count 1s scored to indicate all trunks
busy.

11.  TIMING

Thermal Relay - Fig. 4 (Mfr. Disc.)

11.01 With relay PA operated and relays J,
71, T2 and TA released; ground on

“ -

lead 0 is applied to the heating coil of
thermal relay T.

11.02 In approximately 0.8 seconds relay T
first opens contacts 1 and B then

closes contscts 5 and 7 to operate relay TA.

Relay TA operated sllows the coil of relay

T to cool.,

11.03 In approximately 2 seconds the coll
of relay T has cocled sufficliently
lose contacts 1 and 8 and open contacts

d 7 which zllows the operation of

C11.0h  With reélay B operated and relay PA

normal, disconnect timing is started.
Within 3 seconds relay TA operates to shunt
release relay 5P which transmits discon-
nect supervision to the central office.

Belasy Time Delay Circuit - e, 5

Printed in U.8.3,

11.05% With relay PA cperated and relays

J, Tl, T2 and TA released, ground
on lead O is applied to the input of relay
time delay Circuit RD.

5

11.06 After 1.4 seconds relay time delay
clreult BRD functions to operate
relay TA.

5

11.07 With relsy B operated and relay PA

normal, disconnect timing is started.
After 1.4 seconds relay time delay circuit
Rp functions to operate relay TA which re-
leases the indial switchtrain and operates
relay RV to transmit disconnect supervision
to the centyal office.

SECTION IT
Page 9
9 Pages
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SECTION III - REFERENCE DATA Helay Meaning Primary Function

) : 1. WORKING LIMITS 8P Split Inserts
P v bridged

dunoe
rouit

Delays iak;uﬁéee;
insulatlon resistsnce - supervision for
00 chms. 4 genong

% - Y . P 5 : s
N Maximum external ci it supsrvisory Transfer 1 Respond to switoh-
loop resistance - 2 boohms, snd 2 nook position,

initiat
requests.

transfery

uit pul
P ﬂsgp FSSE*@&%&F - Determined by

incoming selsc . i A
b
=
2. “H§L?IQ?‘” DEBIGNATIONS >
v
Relay Meaning Function
A Answer Relay impedance =,

fead relay
d to trunk. 2.01

AR , Awalting Operates after. a
Answer switcnhook flash
to signal the st- 3.02
tendant.

B Traditionsal Slow to relea
relay under ¢ U2 To o delay
of relay A. supervisi

o m
o
P
b
e}
4o
LA

F Flash Slow to relsass
relay used to flash
tba supervisory

-
L2

ok

t a to lamp ¢
hboard. ring tc&a
endant 12 being
4 Jack dance
relay
3.05%
; cord fﬁ*'ﬁﬁs
cimagiJ, ible ring t@na as an
ansfey request cannot [
F Polar Operates when the thi .

. connector clrcult

/ ! supplies answer :
supervision polarit 3,06 ovide for controlling :
circult when concent

ances 1s reguired.

PA Folar A slave of relay P. Jack ap
Auxiliary
Reversal Raverses baitiery
: polarity to . the .07 To extin
central office to
indicate disconnsct attend qnf SNEWBTE .

h the brunk 1s
sle ring ftone wr

supervision.

) 5 Sleeve dicates sle
continuity to the
switehboard cord

ull or trunk
er oircuit,
51 Slesve central
Auxiliary

Transmii
toward
ng parity ds last to discon

cent

the

SEC




=2 To release the switchtrain whensver
the called p&rtg disconnects.

3.12 To enable the attendant to signal
the toll operstor.

s &=

313 To provide supervision to the attend-
ant only i1f s transfer reguest has

been completed,.

3.14  To lock-out the stbtendant if the
cord has not been removed from

the trunk Jack after the central office

disconnects, .

3.15  To provide for free service as re~
gquired,

&, ONNECTING QIRCQI,%

4.01 When this circuit is shown on a
keysheet, the connecting information

thereon is to be followed:

Iink sndg

Crossbar Tandem OFfic
- 25033-01.,

ne
Connector Circuit Sh=
bg» tep Selector (Bank Multiple)
OPO0-01. *

) Step-by-Step Selsctor fﬁark Maltiple
Circuit} - BD=-32123-01, *

ﬁ&ﬁg@lﬁg Repeater xlfC&Kt -
BD-31779-01.

- SECTION 11X

{e) Incoming Selector Circult -
SD-66360-01., %

Trunk Finder Circuit - SD-6579L-01.*

s,
i

Cord Clrcult - 8D-66198-01.%

:‘7;;;«

()
(1)
(1)

Night Alarm Circuit - SD-A6653-01.*%
Ringing Leads Clrcuit - SD-65771-01. ' |
Universal Jack Sircuit ~ SD-65778-01.

Traffic Reglster Clrcuit -

(k)
BD-65774~01,

i,

5. MANUFPACTURING TEST REQUIREMENTS

5.01 This circult shall be capable of ™
performing all of the functions given

in this description; the relays with which

it is égui§:e§ shall meet the requirements

given in'the Circult Requirements Table.!

6. TAKING EQUIPMENT

Y7 R oy
SUT OF

SERVICE

(231
o

This ecircult may be taken out of
service by being made busy at the
tral office.

6.02 ,If this circult services an officisl
PBX from 3 step-by-step central
office, this clircult may be made busy by

grounding the zlesve §Eé§ toward the
selector bank multiple.

* Typical

%
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SECTION IV - REASONS FOR REISSUE

A. Changed and Added Punctions

~A.1 On receipt of a switchhook flash,

not to return audible ring tone as an
indication that a transfer regquest cannot
be completed at this time.

A.2 To delay disconnect supervision for
1.4 seconds,
A.3 To lock out the attendant 1f the cord

has not bheen removed from the trunk
Jack and the central office disconnects.

B. Changes in Apparatus

B.1  SUPERSEDED SUPERSEDED RBY

RD, Relay Time
Delay circuit
ED-99556-( ) -

Fig. &

T, Thermal Relay,
KS-16615,111,~Fig. &

TA, Network 1854
Option K

TA Diode 4464
Option J

o
o
.

LDDED

T, Diode, LL6F, Option E

R, Diocde, 4LEF, Option B

¥31, Diade, 446F, Option B
FS2, Diode, L46F, Option E

RV,  Relay, 3AKL, option F

81 Relay, $AK4, Option P ’

T Besistor, 144a, 1.74MEG. Fig.

%1

¥

B.3  REMCVED

A, Resistor, 18aG, Option o

D. Description of Changes

D.1 Flgure 4, consisting of thermal relay

T, is designated and rated Manufacture
Prior td issue 10B,:figure 4
was part of Tigure 1.

D.2 Flgure 5, consisting of relay time
delay circult RD, connector RD and

timing resistor T is added iand ratkd

Standard. This figure replsces figure 4

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5152HW-JLE-WEA
DEPT 5337-RVL

] FR

to provide a precise 1.4 second disconnect
timing as compared to the previous timing
of 2.5 seconds to 4.5 geconds.

D.3 Optlon K is designated and rated

Manufacture Discontinued and option J
ls added snd rated Standard to replace a
portion of K wiring and apparatus. Option
J also provides wiring to arrange this
circuit for flgure 5.

D.4 Option € is designated and rated

Manufacture Discontinued and is re-
placad by added option F which 1s rated
Standard. This change provides for im-
proved called statlion disconnect by re-
leasing the indial switehtrain after 1.4
seconds rather than holding the switch-
train until relay 5P is shunt released.
Thls change also regulred the addition of
relay RY and removal of resistor A to
transmit on-hook polarity to the central
office,

D.5 OCption B ig added as a feature
Standard to be provided in addition

to option ¥ when free service is regulired.

Option E provides wiring and diodes T,

R, P81 and FE2 to prevent a momentary

answer polarity from the connector from

reaching the central office,

D.6 Option B is designated as a feature
Standard to be provided in addition
to option Z when free service is not
reguired. Option B provides wiring in
place of the diodes provided under option
E and slso provides wiring to relay RV. .

0.7 Option A 1s designated and rated
Manufacture Discontinued and is
replaced by added option ZA which 1s rated

Standard. Option ZA provides wiring

to relay 81, previously provided under
option F, which cancels transfer and }9e£§}
out the attendant if the cord remains
in the trunk Jjack after the central
office releases.

0.8 Option ZB is designated and ra!

o Manutecture Discontinued and opel
ZC 1s added and rated Standard. This
change prevents an open on the tip and
ring to the central office from causing
& recall, by placing relays TL and T2
under control of relay A in addition to
relsy PA.




