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CIRCUIT DESCRIPTION Ch-66144-01

ISSUE 7D

APPENDIX 9B
DWG ISSUE 32B
i 3

PBX SYSTEMS
NO, 701A, 701B, 701PK, 711A, 711B, 711PK, OR 740E
CONNECTOR CIRCUIT
K : ROTARY HUNTING
ST ONE RING

CHANGES

D. Description of Changes

D.1 The 1-1/3 amp 48V talk fuse is
rated Manufacture Discontinued and

the 2 amp 48V talk fuse is rerated to
Standard.
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e :
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CIACUIT DESCRIPTION CD-66144-01
. ISSUE 7D
APPENDIX 8D
DWG ISSUE 31D

PBX SYSTEMB ,
NO. TOlA, TO1B, 7O1PK, 711A, 711B, 711PK OR TUOE
CONNECTOR CIRCUIT
ROTARY HUNTING.
ONE RING

CHANGES

D, Description of Changes

D.1 The rating is changed from AT&ICo

Standard, A & M Only for 70l1A and
T11A PBX to AT&TCo Standard, A & M Only
for 7014, 7114, and T740E PBX.

BELL TELEPHONE LABORATORIES, INCORPORATED

(WECO 2120HW-BWP-WHK)
DEPT $337-LAH
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CIRCH

TT DESCRIPTION

PBX SYSTEMS

KO. ?31&, 701B, TO1PK, 711A, 711B, 711PK OR TALOE

CONNECTOR CIRCUIT
ROTARY HUNTING

ONE RING
CHANGES
A. Changed and Added Functions
A.,1 Provides for operation with the statian
restriction circult key selected. ’
B. Changes in Apparatus
B.1 SUFERSEDED SUPERSEDED BY
197J Switch, 197JK Switch,
ZM Option, ZN option,
Figure 1 Figure 1

D. Description of Changes

D.1

In Figure 1, option ZM is designated
and rated MD and option ZN is sdded

to prevent rotation beyond the dialed
terminal on the units digit. Notes 113
and 209 are aééeé.

D.2

In Figure 2, reference is added to
the T, R and 8 leads to permit

connecting to the gtation restriction
circult key selected.

F,
F.1

4.8

Changes in Description of Operation

The following circult is added to
part 4. CONNECTING CIRCUI.S:

Station Restrictio& Circuit Key
Selected -~ 8D-5E012-01.

BELL TELEPHONE LABORATORIES, INCORPORATED

{WECo 7120HW-RFS-JGW)

DEPT 5337-LAH
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'%\ CIRCUIT DESCRIPTION | ‘ CD-66144-011

ISSUE 7D
. : _ : APPENDIX 6D
' ' o DWG ISSUE 29D
' PBX BYSTEMS
S iii} ?Qli, TO1B, TO1PK, 7114, T711B, 711PK OR THOE
- : CONNECTOR CIRCUIT
b ROTARY HUNTING
; , ONE RING
, CHANGES
D seription of en
D.1 ©On Pig. 62 (CAD) switchboard cable
added for R or Rl and T or T1
leads to supplementary line finder shelf,
BELL TELEPHONE LABORATORIES, INCORPORATED
(WECo ??663‘8«3??~33¥)
DEPT 5337~RAV
ar | k ' ’ , Page 1
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CIRCUIT DESCRIPTION CD~66144-01
ISSUE 7D

APPENDIX S5AC

DWG ISSUE 28aAC

PBX SYSTEMS -
NO. 701A, 701B, 701PK, 711A, 711B, 711PK OR 740E
CONNECTOR CIRCUIT
ROTARY HUNTING
ONE RING

CHANGES
D.  Description of Changes

D.1 Wiring option 2J is rated manufacture
discontinued and option ZK added to

restore the ringing induction to the tip

gide of the line and still remove the

bridging effect of the B capacitor from

the called PBX line. (2J option is not

compatible with tie trunks having an

§gen §aé{cr ground on the ring side of the

ine,

BELL TELEPHONE LABORATORIES, INCORPORATED

(WECo 776 0HW-WLH~JGW)
DEPT 5337-RAV .
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CIRCUIT DESCRIPTION : CD-66144-01
, . ISSUE 7D
APPERDIX bAC

DWG ISSUE 27AC

PBX SYSTEMS
NO. T7OlA, TO1B, 70LPK, TI1A, 711B, T11PK OR T4OE
CONNECTCR CIRCUIT ’
ROTARY HUNTIRG
ONE RING

CHARGES

. D. _Deseription of Changes

D.1 Wiring option ZH is designated and
wiring option ZJ 1s added to remove
the bridging effect of capacitor B from
called PEX line. This improves the echo
return loss when the FPBX is sssoclated with
a UY-wire switching network. : )

BELL TELEPHONE LABORATORIES, INCORPORATED

(WECo 7760HW-WLH~JGW)
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CIRCULIT DESCRIPTION . CD-66144-01

: : . L Issue 7D
AT ‘ Appendix 3D
4 Dvg. Issue 26D
«,é“w
PBX SYSTEMS
# , . RO, 7014, 7018, TO1PK, T11A, 711B, T11PK OR TUOE
-~ CONNECTOR CIRCUIT

. ROTARY HUNTING

' , : ONE RING
CHANGES

A. CHANGES AND ADDED FUNCTIONS

A.1 To provide a means of connecting the
Traffic Usage Recorder Cipcult.

B, CHANGES IN APPARATUS
B.l1  Added

4206 Diode
Flg, 4 Z0 option
D, DESCRIFTION OF CHANGES

D.1  Pigure 4, Figure 75 and option 20
) are added and rated special.

DP.2  Notes and Tables are revised to re-
flect the above change,

; DP.3 The title and notes are revised to
— ¢change all reference to 701¢ and
v “711C to read TOLPK and 711PK respectively.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 5336-JJH-EvdL-RL
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CIRCUIT DESCRIPTION CD-66144~01

Issue 7D
Appendix 2D
Dwg, Issue 25D

PBX SYSTEMS
HO. 7014, 701B, 701C, 711A, 711B, ?}18 ‘OR 7LOE
CONNECTOR CIRCUTT
ROTARY HUNTING

ONE RING
CHANGES D.4 Figure 51, 52, 59, 62 and Note 204 are
' . " revised taizciﬁﬁeasnneaticn to “Trans~
B. %ESCRIPTIQK OF CHANGES mission Test Line Cireuit.”
D.1  The titie is eﬁanged to include the D.5 Note 207 is revised,

701¢ and 711C PBI Systems. D.6 CADS 64 through 74 are added.

P, CHANGES IN DESCRIPTION OF OPERATION
0.2 HNotes 102 & 104 arerrevised to add

Options "B", "C", and D%, F.1 ﬁdéeé subparagraph "4.8", to read
"Pransmission Test Line Cireuit
D.3  Figure 3 is added. 5D-98100-01.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 5336~JJH-EvdL-JS
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CIRCUIT DESCRIPTION

CD-66144.01
Issue 7D
Appendix 1D
Dwg. Issue 24D

PBY SYSTEM

NO, 701A, TO1B, 71
CONNECTOR

3
1A, 711B OR T40E
IRCUIT )

ROTARY HUNTING
ONE RING

CHANGES

A, CHANGED AKD ADDED FUNCTIONS

4.1 To provide a means f preventing con-
ference calls from being established

over the station busy tone (2C, 2ZE, ZF

options}.

B, CHANGES IN APPARATUS

B.1 Added

63P 1000 Ohm D Resistor
63T 2000 Ohm E Resistor

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  Options 2C, 2D, ZE, ZF added to Fig. 1
= and rated 3td,

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 5336-JWV-EvdL-ME

Printed in U. 8, A,

D.2 Option ZB added and rated M.D.

D.3 Option ZE or ZF provide for & reduc-

tion of speech levels or busy tone
lead to pravent conference calls [rom belng
established when twWo or more connectors
terminate on 8 busy line.

D.4  Option ZD is provided as a strap

across resistors D and E at all times
to allow for installation at a PBX not ar-
ranged to prevent conference calls over
busy tona.

D.5 On installations requiring preventlon

of conferencing, the inetaller shall
gut the approprilate strap and use the LTS
lead to the power ringing clrcuilt,

Page 1 -
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CIRCUIT DESCRIPTIOR

& ¥

CD~661kh-01
Issue 7»D
Dwg. 1ssue] 23-D

PBX SYSTEMS

CHNECTOR CI

Uiz

ROTARY HUNTING
ONE RING

CHANGES
D. DESCRIPTIOR OF CIRCUIT CHANGES

Dl Hote 102 is revissd to include -
HZA" Option.

D2 - Bote 11l is addad.

D.3  Fig. 59 'snd 60 are rated MD.

D,  Fig. 62 and 63 are added.

D.5 BNote 208 is added.

1. PURPCOSE OF CIRCUIT

1.1  This circult is uzed in & diml systea
PBX as & connector for completing

ecalls disled from local stations thru reg-

ular selectors or for complat galls

dinsled over & tie line through incoming

gelectors to local stetions, to stations in

groups or to loud speaking telephones in

groups. ‘

2. WORKING LIMITS

2.1 Pulsing From Called Sis.
Spbscriber Supervision Tripping

‘Max, Exb. 750.%850wr*

Ckt. Loop 1000w*=* 1000w 1030w

Min., Ins.
Res, 15, 000w 15,000

*When using 1000. Loop - Leak B In
Pulsing Test Set,
**ydhen Using 1200 Loop -~ Leak & In
Pulsging Test Set,
=+¥dhen Using 248 or Mod. 222 e (8)
Pos. Relay On Switches and 1 Loop -
Leak A In Pulsing Test Set.

3. FUNCTIONS

3.01. To respond to dial pulses snd step
the brushes to the deasired line ter-
minals in the multipls,

3.02 To mske 8 busy test of the lins
selscted.

3.03 To antomatically select an idle line
in & PBX line group.

3.0% To furnish sn sudibls busy signal to
the calling stetion if the called line

Printed in U.8.A.

or the last line in a PBX line group is
busy.

3.05 To supply interrupted ringing current

to the called station when the ter-
minals of the called line have been found
to be ldle.

3.08 To supply an audible ringing tone to
the calling station when ringing cur~
rent is being supplisd to the called line.

3.07 To &trip the machine ringing when the
receiver at the called station is re-
moved froam the switehhook. "Y' wiring.

3.08 To supply talking battery to the call-
ed and calling stations.

3,09 To reverss battery to the calling

party when the called party answers
in order to give supervision bto repeating
tie lines. .

3.10 To place & busy condition on the
slesve of the cslled line.

3.11 To furnish & ground on the sleeve for
, Ehe purpose of holding the switches
preceding the connecior.

3;;2 To rastore to norsal when the re-
geiver a% the calling station is re-
placed on the swltchhook.

L. CONNECTING CIRCUITS

When this eircult is listed on'a key~-
sheet, the connecting information thereon
iz to be followed.

4,1 PBY Selsctor Cirecuit - SD-66353-01%

4,2 . PBY Incoming Selector ﬁira&it -
8D=66360-01%

k.3 PBX Line Circuit ~ 85D~66715-01*

L4 Misesllansous Alsrs Circuit ~
8D-65761-0L1"

4.5  Power Binging Circuib - SD-81337-01%
4.6 Ringing Leads Circuib - SD-65771-01*
4.7 Disl Conference Cireult - 8D-66L61-0L*

#Typical i
HEE
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. CD-66144-01 - ISSUE -0

DESCRIPTION OF OPERATION
5. SEIZURE

When this circuit is seized, relay (A)
operates over the station loop or over a
tie line loop or from an incoming repeater,
when such is used in comnection with re~
peating tile lines. Relay (& operated, op~-
erates relay (B). Relay (B) operated,
grounds the sleeve thus holding the pre-
ceding switehes in their operated position,
opens the release circult and prepsres a
circuit for the vertical sagnet.

6. VERTICAL STEPPING

At each interruption of the diasl
relay (A) releases and reoperstes, oper~
ating the vertlcal pagnet in serles with
relay (C). Relay (C) operates on the first
release of relay (A). Relays {B) and {C}
are slow to release snd remsin operated
during the pulsing of a diglt. The ver-
tical magnet steps the shaft and brushes to
the desired level. On the first vertieal
step, the V.O,N. springs operate opening
the operating path of relay (C) and closing
a3 holding circult for relay (C) under con-
trol of its mske contact. The operated
V.O.N, springs also partislly prepare the
release magnet ¢ircult. When the diasl re~
stores to normel, relay {A) remsins opnerated
and relay (C) releases thereby preparing
the clrcult for rotary stepping.

7. ROTARY STEPPING

The next set of interruptions of the
dial recelived by this circull again re-
lease and reoperates relay (&), operating
the rotary magnet in parsllel with relay
(E), relay (J) being nonoperated. Relsy
(E) operates on the first release of relay
(A}, Relay (E) is slow releasing and re-
mains operated during dial impulses. The
rotary magnet steps the shaft and brushes
around to the terminals of the called line.
Relay (E) prepares the busy test eircuit
and short circuits contacts 9 and 10 of
relay (G), through which the rotary magnet
circult is taker, 80 that the operstion of
relay (G), while the sleeve brush -asses
over busy contacts, will not open the rotary
magnet clrcuit.,

8., TESTING - IDLE LINES

n the completion of the disl in-
terruptions of the last digit relsy (E),
being slow in releasing, remsins operated
& short time after the brushes meke con-
tact with the teraminals of the called line,
during which a busy test is mede. On the
release of relay (E), if the line is idle,
relay (X) operates through its primary
winding in series with the cutoff relay
in the called line cireuit., Relay (X} op~

Page 2
i Pages:

erates sufficlently to ¢lose 1ts 2T Contact,
Whnen the 2T contact is closed, the #3%
winding 1s energized and reisy (X) fully
operates. The operation of relay (K) places
a8 direct ground on the sleeve terminal for
the purpose of operating thé cutoff relay
in the line circuilt of the callsed line and
to place 8 busy condition on the sleeve
terminel in the multiple bank. Relay (X}
operated elsoc opens the rotary magnet cir-

cuit in order to prevent further stepping of

the brushes, i1f the calling party should
again operate the dial, and prepares a
reversing cirouit to the calling line.

9. TESTING - BUSY LINE

If the called line is busy a ground
from the “3% terminal operates relay (G)
before the relasse of relay {E), On the
relsase of relay {E), relay {(4) 1s locked
up from ground at relay (B) to battery
through the releasse magnet, Busy tone is
now supplied to the ecalling station over
the tip side of ‘the line. The switeh will
remain in this position until the receiver
at the celling station is repisced on the
switchhook. '

10. TESTING - PBX LINE GROUPS

In a PBY line group the 3" and "
leads of all lines except the last line
in sach group are connscted together
("X* wiring). If the first line 1s busy,
a ground from the 93" terminal operates
reley (G) befors the release of relay (E).
On the release of velay (E), relay {J) oper~
ates through 1ts ¥YR™ winding, "X option
or its "S" winding, "Q*' option, amd the (A)
resistance to ground on the a5t Jead. Re~-
lay {G) now locks under control of relay
(J) and the votary interrupter springs to
ground on the {(B) relsy. Relay (J) operated
closes a circult to operate relay (E) which,
when operated, operates the rotary magnet
in parallel, The operation of the rotary
magnet steps ths brushes to the terminsls
of the next line and releases relay (G).
The reason for having the locking circuit
of relay (G) under control of the rotary
magnet 1s for the purpose of locking relay
(G) until the rotery megnet is fully op-

arated, at which time the brushes sre cen-

tered on the lferaminals so 4s to prevent
false operation due 4o the breakirg of the
eircuit at the abdve termingl hefore the
mechanism has compleisd 8 full step.
Similarly relay (J) is locked in series
with resistance (T} under control of relsy
{(G). The reason for having thbe rotary mag-
net operation delsyed until (E) operates
is to give time for (E) t» 202k bafore its
circuit 1s opened by relay (G) after the
rotary meghet operates in ordsr to insurs
holding the (E) relay. The release of re-
lay (G) allows the rotery magast to re-

Printed in U.S.A.
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CD~66144-01 « ISSUE 7-D

lease. If the sleeve terminal of this line
1s grounded, due to the line being busy,
relay (G) again operates which agaln causes
the rotary magnet to oparaste and step the
brashes to the terminals of the next line,
the (J, relay holding operated thru resist-
ance (B) to the "H" terminal. This op-
eration continpes until the terminals of

an idle line or the terminals of the last
line in a group are reached. When the
brushes stop on terminals of an idle line
in & group, the ecircult functions as de-
seribed in paragraph 8. In the case of

the Tirst line or an intermediate line of a
group being idle the operation of the (X)
relay opens the "H" lead to prevent the (J)
relay from operating and reversing battery
{("J" Cption) to the calling end befbrs the
called party answers., When all the lines
in a group are busy and the terminals of
the last line are reached, ralay (J) re-
leases on the release of relay {(G). The
ground from the "S" terminals of the last
line, however, again operates relay (G)
before the release of relay (E). Un the

-release of relay (E) relay (G) is locked

up from ground at relay (B) to battery
through the releass megnet., & busy tone is
now supplled to the ealling ststion over the

ip side of the line. The cireult remains
in thils condition until the resceiver at the
calling station 1s replaced on the switeh-
hook. The purpose of operating relay (J)
in serles with resistances (4) and §§} and
locking it in series with resistance (C) is
to prevent overheating the (J) relay and
also to prevent placing a direct ground on
terminal "H" on the last line of a group
and operating the (J) relay in amether

switeh which may be connected to this ter-
minal.

11. RINGING
11.1 "¥" Wiring

Un the operstion of relay (K) the
ringing circuit is cut through and ring
current is supplied to the called station
through the "P" winding of relay (F). The
ringlng current passes through condenser (B)
and out over the tip of the line or tie line
and glves the calling station an audible
ringlaog tone as an indieation that the bell
at called station is bélng rung. Relay (F)
is designed so as to not operate on ringing
current. ' When the receiver ls renoved from
the switchhook at the called station the
direct current which is superimposed on the
ringing current operates relay %?} suffi-
clently to close its # contact. Cn the
ciﬂsi§% of this contact the "S% winding of
relay (F) 1is energized and the relay then
fully operates. The operation of relsy {F)
cuts off the ringing current and closes the
talking circuit. With "Q" option relay (F)

also closes ground to the primary winding of
relay (J).

Printed in U.5.A.
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11.2 "™ Wiring

Ho ringing 1s supplied and the (F) *
relay (¥8" winding) operates in maltiple
with the "8" winding of the (K) relay.

12, TALKING

when the talking clircuit 1% closed,
relay {J) operates on both windings over
the calisd subscriber's loop and reverses
battery to the calling subscriber. The .
purpose of this reversal is to give a2 signal
to B repeating tile line which may have dial-
ed the connsction, when the called party
answers. Talking battery 1s now supplied
to the called party from relay {J) and to
the calling party through relay (&), The
connection 13 controlled by the ecalling
station.

13. RELEASE

When the recelver at the calling sta-
tlon is replaced on the switchhook, relay
(A} relesses which in turn allows relay (B)
to release. Relay. (B) opens the locking
cirealt of (K]}, On the relesse of relays
{4), (B), & (K) the release magnet is
ensrgized, battery belng supplied through
an asuxliliary relay in the alarm circuit,

The operation of the release magnet allows
the switeh shaft to return to normal. When
the switeh is returned to its normal posi-
tion, the release magnet circult 1s opened
by contacts #1 and # of the vertical off
normal springs. When the cslled party hangs
up first the (J) relay releases and reverses
the (A) relay battery to the calling party
and in the case of 2 tie line connection

gives a disconnect signal to the distant
end,

1%, TEST JACK

The test jack allows the test man to
connect a test set to this circult for the
purpose of making routine or other tests,

15. CONTACT PRUTECTION

15.1 The & network is to protect the pals-
ing contacts of relay 4.

15.2 The F network is to protect contacts
on relay F which interrupt the ring-
ing current.

16, OPTIGN H

Option H 1s vsed when the reversal of
battery and ground toward the calling party
is not required.
17, CPTIONE & 7

It is possible to get three line find~
ers and associated connectors connected te
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two station lines in such an arrangement the called end of the disconnected call
that it requires menual release, This will hold in series with the “J" relsy st
occurs frequently in heavy traffic. This which in turn salntains roversad battery
condition is established when a call 1is toward the calling end. The "A" relay of
being disconnected. Both the calling and the connsctor which 18 now connected to
the called parties have disconnected but the calling send of the disconnected call
the switches have not released. Both of the will hold in series with the reversed T
‘cutoff relays of the disconnected statlons battery. To overcome this lockup, Option E ?
have not released and an unguarded with is added which reverses the battery toward
battery connected to the line finder sleave the called end so that if a switeh is ' :
terminals. Two line finders that &re gonnected during the unguarded interval the A
bunting wipe across the ungusrded Multiple Ep pglay will relesse causing the dis- o
‘sleeve terminals and stop. The "A” reslsy connected selector connector to release. #
of the connector that is now connected to - »

=
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