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PANEL SYSTEMS
SENDER MAKE BUSY FRAME

TELEPHONE CIRCUIT
WITH ASSOCIATED KEY AND LAMP CIRCUITS
FOR TALKING LINES AND TRUNKS
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CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES

D.l Drawing is reissued to revise cross connections to provide
for use with No. 4 toll system.

D.2 Equipment note 202 is added.

All other headings, No change.
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‘ 'I} “UIT DESCRIPTION CD-21707-01
20 DEVELOPMENT DEPARTMENT Issue 3-D
‘“3.,, IN U.S.A. (6 Pages) Page 1
{'.’ PANEL SYSTEMS
SENDER MAKE BUSY FRAME

, TELEPHONE CIRCUIT
. WITH ASSOCIATED KEY AND LAMP CIRCUITS
| FOR TAIKING LINES AND TRUNKS

CHANGES .
D. DESCRIPTION OF CIRCUIT CHANGES

Dol "7Z" wiring 1s added in Fig. A, Note 109 oovering the
change is added and the change recorded in Note 108,

D.2 Prior to Issue 6-Note 105 was as follows: "Provide
Fig. A in offices which are served by a centrgl "A"
switchboard. ©Otherwise provide Fig.B".

D3 "With card holders" has been added at the hand set mount-
ings in PFig. 1.
edded,

" De4 The cross connections are changed and equipment note 201
’ All other headings under "Changes", no change.

l. PURPOSE OF CIRCUIT

1.1 This circult provides telephone and dial equipment for the
sender make busy frame, together with means for connecting
the telephone set alone to the asscoiated test circult, or
both telephone and dial to the various talking trunks ter-

. minated at the frame.

2, WORKING LIMITS
241 Nomne,
. S+ FUNCTIONS
3¢l To provide means for connecting the telephone and dial to :
‘ the various trunks, lines, and tie 1lines, oomunicating with
o?her desks or frames (key and lamp oirocuits, Pigures 2 and
3). R

302 To provide means for oonneoting the telephone to the test
oircuit of the sender make busy frame,
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To provide means for bridging the receiver of the telephone
set direoctly across the listening taps to the test cirouit
80 as to eliminate transmitter noise (key SCO).

To provide means for manual ringing in conneotion with the

" various trunks or tie lines,
Sed

To protect the telephone oircuit against acoustic shoocks
which may accompeny the operation of the dial or the
various keys. _ ‘

4o CONNECTING CIRCUITS

401
402
403
404
4.5

406
40,7
408

Local Station Line Circuit.

Trunk to Subsoriber Line Circuit,

Tio‘Lino 01rou1t,’i'o~lhy Automatic,

Trunk Cirouit to Switohboard, Two-Way Automatic, Four-Wire,

3}0 Line Circuit to Supervisor, Twe-Way Automatioc, Four-
Y@o ' :

Key and Lamp Cirouits at Other Maintenance Desks,

Local Freme Line Cireuit,

Test Cirouit for Sender M&ko Busy Framéo

DESCRIPTION OF OPERATION. -
S¢ OPERATION WITH TALKING TRUNKS ' ‘
S5¢1 Telephone Cirocuit with Dial Peature, Figures 1 and A ~ Inocom~
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ing Calls - :

Talking trunks of various kinds, such as trunks or tie lines
from other desks, local station lines, and trunks from the
finel multiple, will terminate at this frame in the key and
lamp arrangsments shown in Pigures 2 and 3. An inooming
call will actuate the talking trunk relays and cause the
lamp to flash or to light steadlily, depending upon the ar-
rangement of the trunk or tie line involved. To answer the
call, the trunk key of figure 2, for example, is operated
to its telk position. This grounds lead "K", extending to
the trunk relays and grounds lead "ST" extending to Figure
le At the same time, the trunk conduotors are oonnected
through to the outer side of the repeating ocoil. The

trunk key also prepares & path for the telephone set by
conneocting together terminals 3 and 8 of the repeating coil,
The trunk lamp now goes out or else lights steadily as a
busy signal, depending upon the arrangement of the trunk.
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Ringing is tripped through contacts of relay (TP), which
momentarily short~circuits the outer side of the repeating
coil, Meanwhile, slow release relay (SR) operates from
ground on' lead "ST" and prepares an operating path for re-

. lay (SO). The latter relay locks to lead "ST", opens the

‘ operating path of relay (SR); and prepares the circuit for
, operating relay (TP). Shortly afterward, relay (SR) re-
, stores and relay (TP) comes up, prepares a path for

operating relay (C), and opens the short-circult across e

) tip and ring. A 256 ohm shunt is now left across the outer
side of the repeating coil under control or relay (C), for
a purpose to be explained in Seotion 7, below. The oper-

_ ation of relay (C) removes thils shunt and conneots the

. , telephons circuit to the repeating coil, thus completing
the connection. It should be explained that leads "T" and
"R* of Figure A, extending to the test circuilt, are normal.-
ly oonnected in the latter clrocuit to leads "Ti" and "R1",

[ respeotively. When Fige. A 1s used and a test cirocult is

not provided the "T" and "R" leads are connected to the "T1"
and "R1" leads respectively with "Z" wiring.

| .

‘ If it is desired to hold the conneotion while the telephone

B set is momentarily used elsewhere, the trunk key of Figure

' 2 is advanced to the hold position. This operation removes
ground from leads "K" and "ST", detaches the telephone cir-
cuit from the trunk, substitutes a holding bridge, and
frees the telephone ciroult for other uses.

i Figure 3 is specified in plece of Figure 2 in cases where

' the holding feature 1s not required. The ocirouit opera~
| tion involving Figure 3 resembles that of Figure 2 except
’ for the holding key feature.

5.2 Telephone Circuit with Dial Feature, Figures 1 and A - Out-
| going Calls _ ’

An outgoing call is originated dy operating the key of
Figure 2 or Figure 3 to ths talk position. This grounds
leads "K" and "ST" and connects the telephone set to the
' . trunk as previously descorided. If the trunk involved 1is
| of ringdown type, the ringing key must be used to signal
| the distant end. The operation of the ringing key alseo
| . restores relays (C) and (TP), the former opening the tele-
| phone ocircuit the latter short-circuiting the repeating
o coil to absorb acoustic disturbences as will be explained
| in seotion 7, below. : ' _
‘ -

. It may be necessary to use the dial instead of the ringing
. key for setting up the connection, as in the case of trunks
terminating at subseriber lins circuits in dial offlces.
When the dial is pulled off-normal, relays (C) and (TP)
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release, the rormar opening the telephone cizeuit and the
latter applying a short-cirouit across the repeating coil,
to provide a suitadble dialing path. Relay (FP) operates
from the front contact of the dial shunt springs and epeans
she ocirouit or relay (C). The impulses are sent out as

the dial rotnrnsi and when the dial has completely restored

to noermal, the elryeuit of relay ; is epqnod and that of
 Yelay (TP’ ain olosed. Relay (7P cporating
nannn leaves the 250 ohm shunt the :
ating ooil for a g:rposc to be lainod 1n 8ootion 7
ba ow, and prepares the operating path of rolay (c). Relay
(¥P) restores shortly aftexrward, whereupon relay c oonaa
up, removes the 3850 ohm ahumt from the repea tﬁ:i
again oonnesots the telophone set into the eirenlts

In case where the talking trunk is an autcmatic tie line
the ground on lead "K" is sufficient to brimg in the oali
at the distant end, If the talking trunk involved 1s of .
ringdown type, the ringing key must be used to signal the

distant doak. Likewise, when the talklns trunk in question

is a tie line to an "A™ supervisor, and the supervisor's
set is not oooupied when the ;roun& signal is given
over ths "K” lead, an audible sisnal may bde seat by
operating the ringins koyo

5¢3 'oporation.vith Test Cord ~ Figures 1 and A

The telephone oircuit is nldo up of !1curas 1 and A in
offices served.by a ocentral "A" lwitohbonrd ainoe in these
ocases it 1s necessary to handle some of tho sender monitor
funotions at the sender make busy frames For that zurpoao
the frame must be equipped with certain testing facilities
and with a dialing feature, the oonneotions for which are
shown in Fig. A.

The - telephone oircuit 1- oonneoted into the test oirouit

by way of leads "T" and "T1" and "R" and "R1", these pairs
of leads being normally sonnected togsther at’ relay oon-
taots in the test 'ciyouit, When certain test oircuit keys
are operated, leads "T" anpd "R™ are split off from leads
wPl" and "Rl" respectively, and the telesphone is connected
directly to the test oircui% The lead "ST" coming from the
teat oircult serves the saeme purpose as does the "ST" lead
extenains to the key and lamp oironits, Figures 8 and J,

In oases where transmitter noise 1ntortaros with reception,
seoondary outout key (SCO) may be operated, This ke
eliminates the induction o00il from the oconnection

brédgos the receiver directly aoross th. liatening taps T
an R. °

The telophono Jacks of Figure A mako 1t possible for the
Raintenance man to use & headset in place of the regular
hand set vhenever he finds it convenlient to do so.
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504 Operation with Frame Line Cirocuit

This telephone circuit provides convenlent means of access
to the local frame line oircuit, for use by maintenance men
working at the sender make busy or sender test frames, One
of the trunk keys of Figure 2 or 3 may be set aside for this
purpose; leads "T" and "R" belng conneoted to the corres-
ponding leads of the frame line cirouit and leads "K" and
nL" left unconnected. No talking battery is drawn from the
frame line circuit in this case, since the sender make busy
frame telephone circult 1s pr071ded with its own transmitter
battery supply.

‘ 6o TELEPHONE CIRCUIT WITHOUT DIAL FEATURES - FIGURES 1 AND B

The oircult operation of Figs. 1 and B in oconnection with
the talking trunks and the frame line circuit is the same
as desoribed in section 5 above, except that no relay
aotion 1s involved.

7+ ABSORPTION OF ACOUSTIC SHOCKS

It will be noted that contact sequences are specified in
connection with the key of Fig. 2. Thus lead "ST" 1is
grounded only after the trunk conductors have been extended
through to the repeating coils This 1s done in order to
insure that ringing will be tripped through the contacts
of relay (TP),-on incoming ealls, before the slow relay
train involving releys (80) and tSR) is allowed to start,
Otherwise, a part or all of the ‘delay interval, which is
intended to be introduced before the telsphone set is con~-
neoted into the circuit, might be lost,

The circuit through leads "T1" and "R1" of Fig. 2 is like-
wise olosed after the trunk is oconneoted through to Fig. 1

in order that the repeating coil may have a chance to buila
up before the telaphone set is connected to ite

When the trunk key of Fig. 2 is advanced to its hold posi~-
tion, the cirocuit controlled by leads "T1" and "R1" 1is
opened before the holding bridge is applied across the
trunk, Thus the telsphone set is detached from the repeat-
ing coil before the outer side of the coil can be subjected
to a momeéntary short-circuit at the contacts of the holding
keyo

A contaot sequence is also provided at (RING) keye. At this
key, the circuit controlling relays (TP) and (C) is broken
ahead of the tip and ring conductors when the key is oper-
ateds This means that when the key is restored, the line
discharge is taken up through the short-circuit controlled
by relay (TP), before that relay is allowed to reoperate
and expose the repeating coil to the line.,
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7¢5 At relay (C), arrangements are made for breaking the 250
, om shunt around the repeating coil before the ring oconductor
of the telephone set is comneoted through, so that the re-
g:ftins coil duilds before ths telephone set is attached
: the coll. The ocontasts of relay (C) producing the ef-
feot just described have a nmatursl sequense relation which
is satisfaotory for tha purpose a0 long as the relay is in
‘normal adjustment. = ' T

7«86 The action of relays (SR), (SO0), (TP) and :(C), and the
use in preventing oliocks when r ng is tripped and whén
-dial is in progress, has alre ean touched upon.
‘An additioenal function of the 250 ohm shunt besides that
.mentioned in Section 7.5 abeve is {0 prevent false impulses
- "on outward dialed ealls. This resistance, momentarily,
- shunted aound the repeating eoil is desoribed in Seotion
Se2 adove, allows the impedance of the pulsing oircult
to duild up in steps after the dlal restores, and thus pre-
" vents exoessive disturbance to the pulsing relay.

7.7 The Varistor

The res{stance of the varistor becomes less as a voltage
across its terminals is inoreased. This characteristic of
the varistor when placed in multiple with the receiver re-
duoes the volume of tone to the receiver to a greater ex-
" tent when the volume is loud than when the volume is nor-
male In this way the intensity of clicks and loud volume

-are reduced without appreciadbly affecting the volume of
normal transmission. '

BELL TELEPHONE LABORATORIES, INC.
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