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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

·CD-21707-iJl 
Iasue 4-D 

.Appendix l•D 
Dwg. Iaeue l)•D 

CHANGES 

PANEL SYSTEMS 
SEIDER MAKE BUSY ·FRAME 

TELEPHONE CIRCUIT 
WITH ASSOCIATED KEY AND LAMP CIRCUITS 

FOR TALKING LINES A.ND TRUNKS 

D. DESCRIPTION OF CIRCUIT CHARGES 

B. CHANGES IN APPARATUS D.l The SLB dial ie designated ~S.OQ 
"M" and rated "Mfr. Disc.• and la 

superseded by the 61 dial, OptiOft •1•. 
8.1 Superseded 

5LB diat,_ 
Option "M" 

Superseded By 

6E dial 
Option Ax" 

. BELL TELEPHONE LABORATORIES, INC. 

DIP'?. )040-BSP•CGM-HS 

D.2 Thia change is added to Note. 108 
tor record purpoeee. 

All other headings, no change. 
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CIRCUIT DESCRIPTION 
SW1TCHING SYSTEl~S DEVELOP~NT D~PARTMENT CD-21707-01 

Issue 4-D 
Dwg. Issue 12-D 

PANEL SYSTEMS 
SENDER MAKE BUSY FRAME 

TELEPHONE CIRCUIT 
WITH ASSOCIATED KEY AND LAMP CIRCUITS 

· FOR TALKING LINES AND TRUNKS 

CHANGES 

B. CHANG~S IN APPARATUS 

.B.l Superseded Superseded By 

((A) 178A ind. (A) 181B ind. ) 
ng. C (A) 274R ret. ! coil (A) 2?4AH ret. F1gJJ coil l 

c·oil· coil · 
(Ring-Hold) 
ClFW key 

p orion N orion· 
(FP . 149BF (FP 149BB relay 
relay 

B.2 A~ded 

ClFW key (Ring-Hold) 

D. DESCRIPTION OF CIRCUIT CHANGES 

D,l The ClFW key is added to show a 
holding key on the same key top 

with the ringing key of Figur-_e 1. 

D.2 Reference to Figures C and D and 
options N and P and the (FP) re

lays is added to Note 108. 

•D.) The use of the 149BF relay is 
superseded by the 149BB relay to 

show realistic ratings for obsolescent 
apparatus. 

D.4 Circuit Note 111 is added. 

All other headings under Changes. 
no change. 

l • PURPOSE OF CIRCUIT 

1.1 This circuit provides telephone 
and dial equipment for the sender 

make busy frame, together with means 
for connecting the telephone set alone 
to the associated test circuit, or both 
telephone and dial to the· various talk-

,, ing trunks terminated at the frame. 
"':'-· 

2 • . WORKING LUllTS 

2.1 None. 

J • FUNCTIONS 

J.l To provide means for connecUng 
the telephone and dial to the vari

ous trunks. lines, and tie lines, com
municating with other desks or frames 

(key and lamp circuits, Figures 2 and 3~ 

J.2 To provide means tor connecting tha 
telephone to the test circuit of 

the sender make bu$y .frame. 

J.J To provide means for bridging the 
receiver of the telephone set di• 

rectly across the listening taps to the 
test circuit so as to eliminat~ trans
mitter noise (key SCO). 

J • 4 To provide means for manual ringi~· 
in connection with the various. 

trunks or tie lines. 

).5 To protect the telephone circuit 
against acoustic shocks. which may 

accompany the operation of the dial b~ 
the various. keys.. · 

4. CONNECTING CIRCUITS 

When this circuit is listed on a ke1-
sheet the connecting information thereon 
is to be followed. 

4.1 Local station Line Circuit. 
SD-95409-01. 

4.2 Trunk Circuit. SD-96221-01 (Typi
cal). 

Tie Line Circuit. 
(Typical). 

SD-95406-01 

Local· Frame Line Circuit. 
SD-96379-01. 

4.5 Test Circuit for offices served by 
Central "A" Swbd.· SD-21697'"'.0l. 

DESCRIPTION OF OPERATiON 

5. OPERATION WITH TALKING TRUNKS 

5.1 Telepbone Circuit with Dial Featuie 
Figures 1 and A - Ineoming Calls 

.. Talking trunks of various kinds, 
such as trunks or tie lines from other 
desks. local station lines, and trunks 
from the final multiple. will terminate 
at this frame in the key and lamp ar
rangements shown in Figures 2 and). 
An incoming call will actuate the talk
ing trunk relays and cause the la~p to 
flash or to light steadily, dep.ending 
upon the arrangeme~t of the trunk or tie 
line involved. To answer the call, the 
trunk key of figure 2, for example, is 
operated to its talk position. This 
grounds lead "IC", extending to· the tnmk 
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relays and grounds lead "ST" extending 
to Figure 1. At the same time• the trunk 
conductors are connected through to the 
outer side of the repeating coil. The 
trunk key also prepares a path for the 
telephone set by connecting together 
terminals J and 8 of the repeating coil. 
The trunk lamp now goes out or else.· 
lights steadily as a busy signal, de
pending upon the arrangement of ·the 
trunk. Ringing is tripped through con
tacts or relay (TP), which momentarily 
short-circuits the outer side of .the re
peating coil. Meanwhile, elow release 
relay lSR) operates from ground on lead 
"ST" and prepares ,n operating path for 
rela·y (SOJ. The latter relay locks to 
lead "ST" opens the operating path or 
relay (SRj, and prepares the circuit 
for operating rel•y (TP), Shorily 
afterward, relay (SR) restores·.and relay 
(TP) comes up, prepares a path for 
operating relay (C), and opens the short 
circuit across tip and ring. A 250 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 Section 7, below. The operation of 
relay (C) removes this shunt and con
nects the telephone.circuit to the re
peating coil, thus comp_leting the con
nection. It should be explained that 
leads ''T" and "R" of Figure A, extending 
to the test circuit, are normal~y con
nected in the latter circuit to leads 
"1.1" and "Rl", respectively. When Fig~ 
A'is used and a test circuit is not pro
vided the "T" and "R" leads are connect
ed to the "Tl" and "Rl" leads respect
ively with "Z" wiring. 

If it is desired to hold the con
nection while the telephone set is mom
entarily used elsewhere, the trunk key 
of Figure 2 is advanced to the hold 
position. Thia operation removes ground 
£rom leads "K" and "ST", detaches the 
telephone circuit from the trunk, sub
stitutes a holding bridge, and frees 
the telephone circuit for other uses. 

If it is desired to hold the con
nection and leave the position Figure) 
and N option are provided. The (HOLD) 
key or Figure l is operated. This ope11-
ates a relay in the trunk which places 
a hold condition on the trunk and holds 
the (TL) lamp operated. The holding . 
condition is removed by the operat1onc1' 
the (TALK) key at this or any other ap-
pearance of the trunk or tie line. It 
£or any reason the (HOLDJ key 1a oper
ated while talking it is necessary to 
momentarily release-the (TALK) key to 
reestablish the talk connection. 

Figure) and P optton are specifted 
,in cases where the hold ng r~ature ia 
not required. The circbit operation 
fnvolving Figure 3 rea~~bles that or 
Pigu~e 2 except for thl holding key 
feature. 
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5.2 Telephone Circuit with Dial Feature 
Figures 1 and. A - Out-going Calls. 

An outgoing call is originated by 
operating the key of Figure 2 or Figure 
3 to the talk position. This grounds 
leads "K" and "ST" and connects the 
telephone set to the trunk as previously 
described. If the trunk involved is of 
ringdown typei th~ ringing key must be 
used to signa the distant end. The 
operation of the ringing key_ .also re
stores relays (C) and (TP), the former 
opening the telephone circuit the lat
ter short-circuiting the repeating coil 
to absorb acoustic disturbances as will 
be. explained in Section 7, below. 

It may be necessary to use the 
dial instead of the ringing key for set,. 
ting up.the connection, as in the case 
of trunks terminating at subscriber 
line circuits in dial offices. When 
the dial h pulled off-normal, relays 
(C) and (TP) release, the former open
ing the telephone circuit and the lat
ter applying a short-circuit across the 
repeating coil, to provide a suit~ble 
dialing path. Relay (FP) operates 
from the front contact of the dial shu~ 
springs and opens the circuit or relay · 
(C). Ttre impulses a-re sent out as the 
dial returns, and when the dial bas 
completely restored to normal, the cir
cuit of relay (FP) is opened and that 
of (TP)' again closed. Relay (TP), upon 
operating momentarily leaves the 250 
ohm shunt bridged around the repeating 
coil for a purpose to be explained in 
Section 7, below, and ~repares the op
erating path of relay lC). Relay (FP) 
restores shortly afterward, whereupon 
relay (C) comes up, removes the 250 ohm 
shunt from the repeating coil and again 
connects the telephone set. into the ci~ 
cuit. 

In case where the talking trunk ie 
an automatic tie line, the ground on 
lead "K" is sufficient to bring in the 
call at the distant end. It the talk1:zg 
trunk involved is of ringdown type, the 
ringing key must be used to signal the 
distant desk. Likewise, when the talk
ing trunk in question is a tie lin~ to 
an "A" supervisor, and the supervisor•• 
set is not o·ccupied when the ground sie
nal is given over the "K" lead, an .aud
ible signal may be sent by operating 
the ringing key. 

5.3 Operation with Test Cord - Figures 
land A 

The telephone circuit ia. made upd' 
figures 1 and A in offices served by a 
central "A" switchboard, since in these 
cases it ia necessary to handle eome ot 
the sender monitor functions at the 
sender make buay tr,me. For that papll8 
the frame must be equipped witb certain 
testing facilities and witb a dialing 
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feature, the connections for which are 
shown in Figure A. 

The telephone circuit is connected 
into the test circuit by way of leads 
"T" and "Tl" and "R" and "Rl", these · 
pairs of leads being normally connected 
together at relay contacts iil the test 
circuit. When certain test circuit keys 
are operated, leads "T" and "R" are 
split off from leads "Tl" and "Rl"• re
$pectively and the telephone is connect
ed directly to.the iest circuit. The 
lead "S'l'" coming from the test circuit 
serves the same purpose as does the ''ST" 
lead extending to the key and lamp cir
cuits, Figures 2 and J. 

In cases where transmitter noise 
interferes with reception, secondary 
cutout key (SCO) may be operated. This 
key eliminates the induction coil from 
the connection and bridges the receiver 
directly across the listening taps T 
and R. 

The telephone jacks of Figure A 
make it possible for the maintenance 
man to use a headset in place ot the 
regular hand set whenever he finds it 
convenient to do so. 

5.4 Operation with Frame Line Circuit 

This telephone circuit provides 
convenient means of access to the local 
frame line circuit, for use by mainten
ance 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" being connected to the correspond
ing leads of the frame line circuit and 
leads "K'' and ttL" left unconnected. No 
talking battery is drawn from the frame 
line circuit in this case, since the 
sender make busy frame telephone cir
cuit·is provided with its own trans
mitter battery supply. 

6. TELEPHONE CIRCUIT WITHOUT DIAL 
FEATUR!!;S • FIGURES 1 AND B 

The circuit operation of Figs. land 
Bin connection with the talking trunks 
and the frame line circuit is the same 
as described in section 5 above, except 
that no relay action is involved. 

7, ABSORPTION OF ACOUS'l'IC SHOCKS 

7.1 It will be noted that contact se-
quences are specified in con

nection w~th the key of Fig. 2. Thus 
lead "ST" is grounded only after the 
trunk conductors have been extended 

through to the repeating coil. This 
is done in order to insure that ringing 
will be tripped through the contacts of 
relay (TP), on incoming calls, before 
the slow relay train involving relays 
(SO) and (SR) is allowed to start. 
Otherwise, a part or all of the delay in
terval, which is intended to be intro
duced before the telephone set is con
nected into the circuit, might be lost. 

7.2 The circuit through leads "Tl" and 
"Rl" of Fig. 2 is likewise closed 

after the trunk is connected through to 
Fig. l in order that the repeating coil 
may have a chance to build up before 
the telephone set is connected to it • 

7.J When the trunk key of Fig. 2 is ad-
vanced to its hold position, the 

circuit controlled by leads "Tl" and 
"Rl" ·is opene1 before the holding bridge 
is applied Ecross the trunk. Thus the 
telephone set is detached from the re
peating coil before the outer slde of 
the coil can be subjected to a momen
tary short-circuit at the contacts of 
the holding key. 

7.4 A contact sequence 1s also provided 
at (RING) key. At this key, the . 

circuit controlling relays (TP) and (C) 
is broken ahead of the tip and ring con. 
ductors when the key is operated. This 
means that when the key is restores, the 
line discharge is taken up through the 
short-circuit controlled by relay (TP), 
before that relay 1 s allo_wed to reoper
a te and expose the repeating coil .to 
the line. · 

7.5 At relay (C), arrangements are made 
for breaking the 250 ohm shunt a

round the repeating coil before ~he ring 
conductor of the telephone set is con
nected through, so that the repeating 

· coil builds up before the telephone set 
is attached to the coil. The contacts 
of relay (C) producing the effect just 
described have a natural sequence re
lation which is satisfactory for the 
purpose so long as the relay is in 
normal adjustment. 

7 ,6 The action relays (SR), (SO), (TP) 
and (C), and their use in prevent;. 

ing clicks when ringing is tripperi and 
when dialing is in progress, has already 
been touched upon. An additional func
tion of the 250 ohm shunt besides that 
mentioned in Section 7.5 above is to 
prevent false impulses on outward dialed 
calls. Tpis resistance, momentarily, 
shunted around the repeating coil•is 
described in Section 5.2 above, allows 
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the impedance or the pulsing circuit 
to build up in steps after the dial·re
stores, and tnus prevents excecsive dis
turbance to the pulsing relay. 

7.7 The Varistor 

. . 

The resistance of the varistor be
comes less as a voltage ~oroes ita 

Bl!;LL TELEPHOi~l!; LA1'0liit.TORIES, INO• 

DEPT. 3360-MKS-CGM-TD 
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termin~ls is increased. Thia character• 
istic or the varistor when placed in 
multiple with the receiver reduces tne 
volume of tone to the receiver to · ·a 
greater extent when the volume 1~ loud 
than when the volume ia normal. In thia 
.way the intensity or cli~ka and loud 
volume are reduced witho~t appreciably 
affecting the·volume of normal trana
miaaion. • 
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