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CHANGES 

t30358 

r.or,n-:oN SYSTEMS 
T.iC-iiAY Tffinnt CIRCUIT,...· 

TO SUBSCRIBER LINE CIRCUIT 
INCO~UNG RINGDOw"N OUTGOnm AUTCl•~TIC OR 

2 WAY RINGDO'l\'11 TO OT'rlER DESKS 
LOCJ..L TES1' CABINET NO. 3 

?'"-.EY CJ.3IRC:T ?W. 20 C~ 21 - LT i:>ESK NO. 14 
C-37 T.t:.ST BCARD - !~STER. 'rk'....ST FRAME 

CHIEF SWITCFL•:J,N 'S V3:SK SENDER M. B. FRAME 
TEST SUPERVISOR'S PRIVATE DESK 

REPAIR SERVICE DESK NO. 2 
Ct.BLE TEST DESK NO. 3 OR 

ESS NO. l VJ.STER CONTROL CENTER 

D. Desc~tption or Changes 

D.1 Leads RC and RN to the No. l ESS Line and TRK Test Circuit are 
cr«':nged as follows: 

Lead RC noA designated.lead R, CA,or CAI 
Lea~ fu~ now designated lead B, GRD. 

The connec~1ng information on t~ese leads is enlarged to now ln­
cluc.e "Ke:. :'e lephor.e System No. 1A2 50 3Al Key Service Unit." 

D.2 TI:e =:11ltipling lnfor:;:ation on leads Land LU to No. 1 ESS or­
f!ce alar~ circuit is changed to read: "To all similar 

circuits c~ same frame." 

D.3 CADs Fig. 56, 57, and 58 are changed and Fig. 59 ls added. 

D.4 The a~ove lnfor~ation was previously-furnished to the 
aestern Electric Company 1n the form of an SDC-(16A). 

F. C~aa~..:es 1ri CD Sections 

F.l Un:ier 4. cc;:;=:cTUlG CIRCUITS, add:. 

{ag} Key_Telephone System No. 1A2 - 503Al Key Service Unit -
S:;:J-o9518-0l {typical). 

BELL TELEPHONE LAECR:..TC:u.ES,. INCORPORATED 

DEP1' 2366--JEK-RMW 
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CIR~lT DESCRIPTION CD-96221-01 
Issue 7D 

Dwg Issue 16D 

CO!·!:'wtON SYSTEMS 
2-AAY TRUNK CIRCUIT 

TO SUBSCRIBER LINE CIRCUIT 
INCOi\oa~:G Rn;a::c:•:N OUTGOING AUTOMATIC OR 

2-'A.H RI!-GDOWN TO OTHER DESKS 
LOCAL TEST CABINET NO. 3 

KEY CABIN2T ?IO. 20 OR 21 - L. T. DESK NO. 14 
OGT. TEST EOARD -. MASTER TEST FRA.-.ra 

CHIEF SWITCHHA!P S DESK SENDER M. B. PRA."'lE 
TRST SUPERVISOR'S PRIVATE DESK 

R.:::PAIR SERVICE DESK no. 2 
tA3LE TEST DESK NO. 3 OR 

ESS NO. l r-~STER CONTROL CENTER 

~~CTICN I - GENERAL DESCRIPTION. 

. 1. PURPOSE OF CIRCUIT 

T"nis circuit is for use in originating 
an:i receiving calls over a subscriber line 
circuit. 

5EC'i'TO~ II - DETAILED DESCRIPTION 

1. I!JCO:-UNG CALL (F1.g. 1 and A) 

i-.1.en r~.c..ging voltage is applied across 
t~e ~ip and ring the ac component of this 
voltage £lo~s through the.D capacitor and 
1~ a rew cycles reduces the resistance of 
the iA then:iistor sufficiently to permit 
tr.e R relay to operate on its seccndar-s 
~i~~ir.g. Surges on the line are of short 
d~ration a~d do not sufficiently reduce the 
res~star.ce of the thermistor to operate the 
S relay. The A varistor is poled in such a 
di~~~ion as to effectively shunt the R 
re:a~ secondary wir.ding when the voltage is 
o~ t~e polarity to oppose the pri~ary wlnd­
i:"ag a:::pere turns. 1-'hen the polarity is 
s--~~~ as to aid the primary winding the 
var~stor is high resistance and the R relay 
c~e::-ates on its secondary winding and locks 
o~ its pri.:::ary winding. Since the varistor 
~er.::its cnly adding current !'low in the 
secc~dary winding the alternating current 
~ces not tend to release the relay dif­
fere~t!ally. ·Toe R relay operated causes 
t::e a--...x111ary sigr.al circuit to indicate an 
ir.-.::-:::::.ir.g call and the lamp to light steady 
(~ or Y option) or ~lashing (K, R, or X 
option). 

r:her. !{ option ls provided, the inco::ilng 
si~..al car. be prevented f'ro~ locking in, 
x::e~ the o!'fice is ~nattended at night or 
.r:::e!':. inco::1:tng calls are transf'erred to an­
~~~~r desk or sw!tchboard by means of a 
~ey !n the desk tra.~srer circuit, the audible 
alar= circuit, the alarm transfer circuit, 
er ~~e alar:n sending circuit. The key re­
!:lc7es the locking ground for the prL~ary 
Kir.~ir.g of' relay Rand incoming signals 
will not lock in. 

1.1 Incoming Call A!lswered 

When the associated key is operated, 
ground on the "K" lead operates the K .relay 
and a low resistance bridge is placed across 
the tip and ring whlch will trip any machine 
ringing and will give err-hook supervision.· 
The T and R resistors and Wand Z options 
provide a minL~um resistance to ilmit the 
acoustic distur~ance to any calling sub­
scriber during the tripping or ringing. The 
K relay operated releases the R relay, re­
moves the bridge including the R relay 
secondary winding fro~ across the tip and 
ring, and lights the lamp steady as a busy 
signal with T and X option. It also lights 
the la~p steady as a busy signal with J 
option except when the trar!'ic ls trans­
ferred. This optior. is used where the 
associated desk reqGires a busy sigr:al but 
the location to which the traf!'lc is trans­
ferred ~ust not have a steady lamp as a 
busy signal. 

A option provi:ies 4£ volts or ZA option 
provides 24 volts f'or use with J option when 
the associated trunk transfer circuit ls 
equipped with a "B" lead. 

1.2 Disconnect 

When the assoc!ated key is released, the 
K relay releases and the bridge is removed 
from across the tip ar.d ring restoring the 
circuit to nor.na.1. 

2. ORIGINATED CALL 

When the associated key is operated a 
low bridge is placed across the tip and ring 
originating a call t~rough the subscriber 
line circuit, the s:L~e as from.a subscriber 
line, and gr,mnd is received over the "K" 
lead operating the K relay. The K relay 
operated removes the bridge through the R 
relay secondary wind!ng from .across the tip 
and ring and ;iith J, T, or X option lights 
the la~p steady as a busy signal. On re­
lease of the key ~he bridge is removed fro~ 
across the tip and r!r.g, releasing the con­
nection. The release of the key also 
releases the K rela:; restoring the circuit 
to normal. • 
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3. cf,'l;'CTRICAL HO!.D (FIG. 4) 
With the asscclated t::-unk TAUC key oper­

ated. the position hold key 1n the connecting 
circuit 1s ffic~entarlly ~perated and then the 
asscclated tr..!Ilk key ls thrown back to nor­
r:al. releasing relay K. The hold key 1n 

·operating, shcrts the S ~lnding or the A 
relay and the A relay cperates through its 
P ~Ir.ding. Aben the A relay operates the 
B relay operates 1n tt.L.-r. operating the C 
relay. This condltlcn ls electrically held 
until the asscclated key ls operated to the 
talk position again. This will cause the 
K relay to operate. A"!'len the K relay oper­
ates, ground ls re:::.oved ar,d the B relay 
releases·. The A relay releases and then the 
C relay releases and the hold condition ls 
r~leased. 

Ir the distant end disconnects while the 
hold conditicn exists, t~e hold condition 
~111 release· ar.d restore the circuit to 
normal. 

4. GROUPING-OF TRUNKS (FIG. 2 AND 3) 

During periods or light trarr1c it may 
be required to_gro~p trU!".ks. Operating the 
GRP key will cause relay G to operate, 
transferrin~ an 1nccm1r..g call to a test 
supervisor's private desk or to the light 
load position at the local test desk. 

5. OPERATION AT ?;O. 1 EEC:rRONIC SWITCHING 
SYSTEM OFFICE (FIG. 1 AND B) 

5.1 Incoming Call 

When con.~ectlon to a No. 1 ESS master 
control center ls provided, an incoming call 
will cause relay R to o~erate on ringing as 
previously described ln 1. 

Relay R ln operating will: 

(a) Lock operated over leads "L" and "LU" 
ir a key at t~e i:::aster control center 

r.as been operated, er Just follow ringing 
1r this key ls released. 

(b) Close leads "ST" to "LG" as a start 
signal to the key telephone system 

interrupter circuit. 

(c) Close leads "RC" to "RN" to the line 
and trunk test circuit. 

An interrupted battery will be applied 
to lead "LF" by the i·nterrupter circuit 
causing the larr.p associated with this trunk 
at the key telephone set to flash as an 
incoming call signal. 

5.2 Incoming Call Answered 

When the key associated with the rlash­
ing lamp is o~erated and the handset ls 
removed f'rcm the s~itct.hook of the tele­
phone set, a talking cor.nection is estab­
lishe:i and ground from lead "Al" is closed 
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to lead "A" causing relay K to operate. 
Relay Kin operating will: 

(a) 'Release relay R. 

(b) Change the r1ashing lamp to a steady 
lamp condition over leads "L" and "LG" 

to tl':e key telephone system interrupter 
circuit. 

5.3 Disconnect 

w-~en the call is co~pleted and the key 
at tr.e key telephone set is released, relay 
K will release restoring the circuit to 
normal. 

The procedure for making an outgoing 
call is the same as f'or answering an incoming 
call, in that the pickup key associated with 
.this t::-.;.r>.k r::.-:zst be operated. This will 
operate rela:: K which will cause the associ­
ated lanp to light stead;,; as a busy signal. 
Relay R will remain in a released condition 
while the call is in progress. Releasing 
the ke:: at tl':e completion of a call will 
cause a disconnect, as described in 5.3. 

SECTio:; III - REFERENCE DATA 

1 . WORKING LIMITS 

1.1 r-:aximur.i Extens-i_on Loop Resistance -
1500 ohms. 

1. 2 z.:inimum Insulation Resistance -
10,000 ohms. 

2. FUNCTIONAL DESIGNATIONS 

None. 

3. 

3.1 

3.2 

3-3 

3.5 

FUUCTIONS 

Tne functions of this circuit are: 

To provide a talking ·connection through 
a subscriber line circuit. 

To lock in the signal on incoming calls 
wr.en ringing current ls re·ceived. 

To provide a !'lashing lamp on an incom­
ing call (Kor X option). 

To provide a steady lamp on an incoming 
call (Mor Y option). 

To operate the auxiliary signal on an 
1

-·· 
incoming call. 

3.6 To prevent false incoming signals on 
line surges. 

3-7 To extinguish the line signal and 
release the auxiliary signal circuit 

when the call ls answered. 
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3.8 To light the line lan.p steady as a busy 
signal while the associated trunk key 

is operated. (J, T, S, or X option) 

3-9 To prevent locking In the lfico~lng sig­
nal when the desk traf'f'lc ls trans­

f'erred. (N optlcn) 

3.10 To prevent lighting tr.e la~p steady 
as a b..:sy signal when tl:e desk traf'f'lc 

ls transf'erred. (J option) . 

3.11 To provide f"vr grcui:;ing the wire 
chief''s central of'f'ice lines to the 

supervisory and light load position of' the 
local test desk. 

3.12 To provide fer controlling the locked-
in signal -,~hen used ;;1th an a..;dible 

alarm circuit, an alarm transf'er circuit, or 
an alarm sending circuit. (N option) 

3.13 To provide :::.eans f'or holdir.g a trunk 
electrically. 

3.14 In ESS cf'f'ices, to provide loop 
closure on all control leads. 

3-1~ In ESS of'f'lces, to ca~se key telephone 
system (interrupter circuit) to 

operate to suppl~ ir.terrupted cattery f"or 
f'lashlng a lamp on incorr.lng calls. 

3.16 In ESS of'f'lces, causes key telephone 
sy<te:n (interrupter circuit) to supply 

battery f'or lighting a lacp as a busy signal 
on outgoing or ar.shered calls. 

4. CONNECTING CIRCUITS 

W"nen this clrc':.11 t .ls shOA'TI on a key­
sr-eet the cor.necting circuit lnf'crc.~tlon 
thereon shall be f'ollowed. 

(a) Key ar!d La:::.p cf' Telephone Circuit 
Repair Service Desk No. 2 - SD-90044-01 

or SD-95 717-01. 

(b) Key and Lan:p of' Telephone Circuit -
Test Supervisor's Private Desk -

SD-90075-01 or SD-95722-01. 

(c) Key and Lar::p of' Telephone Circuit -
Local Test Desk IZo. 14 - SD-90050-01 

or SD-95754-01. 
;.. 

(d) Key and Lar::p of' Telepr.one Circuit -
Cable Test Desk No. 3 - SD-90271-01 

or SD-95783-01. 

(e) Key and Lar.~ of' Telephone Circuit -
Key Cabinet !Jo. 20 - SD-954o4-0l. 

(r) Key and La~p of' Telephone Circuit -
Sender ll;ake Eusy Frar.-.e - SD-21702-01. 

(g) Key and La~p cf' Telephor.e Circuit -
Chief' Switcr.rr.an's Desk - SD-95404-01. 

(h) Key and Lar.,.p of' Telephone Circuit -
Outgoing Trunk Test Board - SD-25107-0L 

(1) Master Test Frame Telephone Key, Larnp 
and Jack Circ41t - SD-25744-01. 

(J) Key ar.d Lar.p cf' Telephone Clr~ult -
SxS Manual O-..it5 oing Trunk Test Frame -

SD-32349-01. 

(k) Master Test Pran:e - Jack, Lamp and Key 
Circuit - SD-25762-01. 

(l) Miscellaneous Circuit f'or Miscellane­
ous Interrupter Frame- - ( Panel 

Of'f'ice) - SD-2lcc6-0l or SD-21667-01. 

(:r:i) Interrupter Frame Circuit (Crossbar 
Of'f'ice) - SD-25062-01. 

(n) Flashing Circuit - SD~90084-0l or 
SD-95725-01. 

(o) Transf'er .ar.d Auxiliary Circuit -
SD-95407-01. 

(p) Tran::of'er and Make Eusy Key Circuit -
SD-90620-01 er SD-95736-01. 

(q) A1xiliary Signal Circuit - SD-90628-01 
0r SD-95735-01. 

(r) Subscriber Line Circuit (typical) -
SD-25548-01. 

(s) Repair Service Desk llo. 2 Transfer 
Circuit - SD-9~041-01, SD-95050-01, 

SD-95726-01 or SD-95729-01. 

(t) Audible Alarm Circuit - SD-31551-01. 

(u) Alarm Transf'er Circuit Crossbar No. 1 -
SD-25885-01. 

(v) Alarm Trar:sf'er Circuit B.C.O. Panel -
SD-20733-01. 

( w) Alar:r:i Transf'er Circuit G.C.o. ?::ael -
SD-20736-01. 

(x) Alar~ Sending Circuit Crossbar No. 5 -
SD-95417-01. 

(y) Auxiliary Signal, ·Flash and Transf'er 
Key Circuit - SD-96230-01. 

(z) Service Observing Circuit -
SD-90266-01. 

(aa) Key Telephone System 1A2 (Interrupter 
Circuit) - SD-69476-01. 

(ab) ESS Na. 1 - Of'i'ice Alarm Circuit -
SD-1Al58-0l. 

(ac) ESS No. l - Line and Trunk Test 
Oct - SD-1Al32-0l. 

{ad) Toll Subscriber Line Circuit -
SD-56389-01. 

(ae) Key Telephone System 1A2 Key and 
Telephone Circuit - SD-69495-01. 

·{af) Key and Lan:p Circuit Local Test 
Cable Ho. 3 - so-96182-01. 
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~-;;-c~ION IV - REASO!!S FOR REISSUE 

C-~...k.,lGES 

=• CHA!:GES IN APPARATUS. 

E.l Added: 

K u1387 Relay,Flg. B. 

E.2 _Superseded 

R UA63 Relay -
U O,.>tlon 

Superseded By 

R UA57 Relay -
D Option 

DESCRIPTION OF CHANGES 

~-1 .In Fig. 1 ZD option ls designated and 
option ZE ls added for use when con-

E~L TELEPHONE LABORATORIES, INCORPORATED 

CEPT 2361-JEK-AAB 

?age 4 
4 Fages 

nectlon ls required for the No. 1 Electronic 
Switchlr.g System (ESS). 

D.2 Fig. A which was formerly part of 
Fig. 1, is so designated. 

D.3 Fig.Bis added for use when connection 
is required for the No. 1 ESS. 

D.4 Notes 101, 102, 103, and the Option 
Used index are changed and Notes 104, 

106, and 107 are added to reflect changes 
on this issue .. 

D.5 ThP title is changed to add "ESS NO. 1-
Master Control Center". 

D.6 CAD Fig. 54 and 55 are rated "Mf"r Disc" 
and F~g. 56, 57, and 58 are added. 




