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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOFMENT DEPAR'DlllT 

CHANGES 

B. CHANGES IN APPARATUS 

B.l superseded 

COMM.ON SYSTD1S 
OUTGOING TRUNK CIRCUIT 

FOR NON-COIN SPECIAL SERVICE 
P'ROM CROSSBAR NO. 1 OR PANEL 
TO CENTRAL "A" SWITCHBOARD 

, COMMON TDUNG CIRCUIT 
FOR 4 PARTY SELECTIVE RINGING OFFICE 

Superseded By 

L.. JUN 2 2 

CD-96209-01 
Istsu., 2-D 

Appendix 2-D 
Dwg. Issue 6-D 

{MG) W option U508 rel&y 
{GA) S option Ul56 relay 
{ST) U option U458 relay 

(MG) V option Ul251 relay 
(GA) R option Ul228 relay 
(ST) T option Ul248 relay 

C. CHANGES IN CI:oouIT RE<iJIRDIENl'S OTHER 
TH.AN THOSE APPLYING TO ADDED OR RE­
MOVED APPARATUS 

c.1 The adJustment tor 

~ 

(Hl)(H2) relay Y50 was Test 31.5 
ReadJ. 3lo5 

(JIB) relay Yll9 Test 18 
ReadJ. 18 

(ST) relay U458 Test 
ReadJ. 

( Test 
( ReadJ. 

( GA) relay- Ul56 ( 
( Test 
( ReadJ. 

Opr. ~ Rel. 

18.5 2o3 !..O 
17.5 2.1 1.4 
10.5 1.1 o.5 
10.0 loO 0.6 

7.2 
6.8 . 
5.6 )Rel. Wdg. 
5.3 )alone 

12.4 }Comb. ot (.A.) 
11.8 ) and ( GA) Rel. 

c.2 Added Test Note 2 page 3 LRT. D.2 Circuit notes 107 and 108 added. 
D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The s, R, w, Y, u and T or.ionawei,e 
added to relays ( GA) ' (MG ' and (ST). 

BELL TELEPHONII: LABORATORIJS, me. 

DEPT. 3340-IDt-:rJS 

All other headings, No change. 
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CIRC"O'IT D:ISCRIPl'ION 
SYS'l'DIS DEVELOPKJ!ffl' DEP.ARTMEN'l' 

C<IOION SY3rl!MS 
OUTGOING TRUNK CIRCUIT 

!'OR NON-COIN SPECIAL SERVICE 
FROM CROSSBAR NO. 1 OR • PANEI­

TO CENI'RAL "A" SWITCHIDARD 
COMMON TIMING CIRCUIT 

FOR 4 PARTY sm.ECTIVE RINGJ.1fG OFFICE 

CD-96209-01 
Issue 2-n 

Appendix 1-D 
Dwg. Iss. 5-D 

CHANGES c.2 .Added test note "Adjacent relays 

C. CHANGES IN C :mcUIT RXq,UIRJ!XEifl's Ol'H!R 
THAN THOSE APPLYING TO ADDED OR RE­
MOVXD .APPARATUS 

c.1 The release adjustment tor 
relay Hl was, readj. 1.1 

H2 • • 1.1 

BKLL TKLEPHONE LABORATCR IES, nro. 

DBPl'. 3340 AR-FJS 

shall not be energized. See 
B.S.P." tor Y type relays on circuit 
requirements table. 
c.3 Added insulate int. tor relay H2 

on ckt req. tables. 

All other headings, No change. 
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CIRCUIT DESCRIPTION 
;SY;:,TEM,3 DEVELOR!ENT DEPART'iv3NT 

CD-96209-01 
Issue 2-D 

COMMON SYSTEMS 
OUTGOING TRUNK CIRCUIT 

FOR NON-CCIN SPECIAL SERVICE 
FROl., CROSSBJ..R NO. l OR PA."IBL 

TC CENTRAL "A" SWITCHBOAHD 

CO.i.:MON TI.MING CIRCUIT 
FOR 4 PAHTY SELECTIVE RINGING OFFICE 

CHANGES 

D. DESCRIPTION OF CIRCUIT CH.h..."JGES 

D.l The connecting information for 
leads "T", "R" and "S" of ~·ig. 5 

formerly read "to outgoing trunk test 
board test and make busy jack circuit". 

D.2 Leads "T", "R" and "S" to outgoing 
trunk test frame test and make 

busy jack circuit are added to provide 
means for testing the incoming trunk 
conductors when this circuit is used 
in a panel office. 

D0 3 Connecting information Ls added in 
Fig. 7 to the audible and visual 

alarm circuit. 

D.4 working limits are added for this 
circuit when used with a PBX trunk. 

D.5 Changes in cross-connection Figs. 
51, 55, 56 and 58. 

All otbfr headings under "Changes", no 
change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is designed for use 
in a crossbar or panel office to 

extend originating non-coin special 
service calls to the distant central 
"A" switchboard. It is used for all 
calls when a subscriber dials zero and 
also for all calls originated by non­
dial subscribers whose lines terminate 
on line switch circuits. 

2. WORKING LIMITS 

2.1 Subscriber Supervision 

Max. Ext. Ckt. Loop• 1500 ohmS 
~in. Ins. Res. - 10,000 ohms 
~ax. Earth Pot± 20 V 

2.2 Trunk Supervision 

~ax. Ext. Ckt. Loop - 3000 ohmB 
Min. Ins. Res. - 30,000 ohms 
Max. Ext. Ckt. Res. to 48 V Battery 

for relays (RC), (HD) and (MG)-3595 
ohmS 

Min. Ext. Ckt. Res. to Non-operate 
relay (MG) - 28,265 obm.S 

2.3 PBX Trunk 

Max. Ext. Ckt. Loop - 1500 ohms 
Min. Ins. Res. 20,000 ohms 
~ax. Earth Pot± 10 V 
lil.n. Rated PBX Trunk Rel. Ckt. 

6000 ohms 

3. FUNCTIONS 

3.1 To hold the associated circuits 
busy until both the subscriber 

and the operator have disconnected. 

3.2 To signal the distant operator 
upon seizure of this trunk. 

3.3 To provide an audible ringing 
tone to the originating subscriber 

until the operator answers. 

3.4 To provide talking battery to the 
originating subscriber. 

3.5 To provide a means for reringing 
on the originating subscriber line. 

3.6 To provide switchhook supervision 
to the distant operator. 

ment 
busy 

To provide means for associating 
this circuit with testing equip­
and for making this circuit test 
during association. 

3.8 To provide means for giving an 
audible end a visual alarm if 

interrupters (GA) and (RB) become 
permanently grounded. 

4. CONNECTING CIRCUITS 

4.01 Office Link and Connector Circuit 

4.02 District Selector Circuit 

4.03 Office Selector Circuit 

4.04 Incoming Special Service Trunk 
to Central "A" Switchboard. 

4.05 Outgoing Trunk Circuit for Coin 
Service 

4.06 Non-dial Subscriber Line switch 
Circuit 
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4.0? Floor tie.rm :.i!"rame ?dscellaneous 
and Auxiliary Alarm Circuit 

4.08 Floor Alarm. Board Miscellaneous 
and Auxiliary Alarm Circuit 

4.09 Outgoing Trunk Test Freme Test 
and Make Busy Circuit 

4.10 Trunk Make Busy Circuit 

4.11 Interrupter Fra~e Circuit 

4.12 Miscellaneous Circuits ror 
liii.scellaneous Interrupter Frame 

4.13 Test 3et for Tru.~k Circuits to 
Recording Completing and Central 

"A" ~pecial Service Operator 

4.14 ~udible and Visual Alarm Circ'..lit 

DI'.3C:':I?TION o:r OEcLTIOH 

\,nen this circuit is seized by an 
office link and connector circuit or 
by a district ~r office selector or by 
a nondial subscriber line s~~tch circuit 
leads "3" and 11S1" are g:·ounded by the 
associated circuit and relay (L) is 
operated. Relay (L) operates relay 
(Ll). The operation of relay (Ll), (a) 
closes ground to leads "3" and "31" as 
a busy indicction, (b) closes a low 
resista.nce shunt involving the primary 
windings of relays (HC) and (~:D) to the 
n T" and "R'' leaJs of the incoming 
special service trunk circuit, (cl 
closes an operatin 6 circuit for relay 
(Hl) and (d) closes in part an operat­
ing circuit for relay (RT), The op­
eration of relay (Hl),(a) closes 
supnlementary grounds to le ads ".3" and 
"31" as busy conc.itions, (b) closes 
an operatin 6 path for relay (:,ili), and 
(c) closes an opGrating path for relay 
( R'i') under control of relay ( 'rR). The 
operation of relay (2T), (a) replaces 
the momentary shunt toward the central 
n :.n board and with battery and ground 
throU'-'.h the windinGs of relay (:,:G), 
(bl oles es rin:~in~ tone towc:.rc. the call­
in,:,; subscriber, and ( c) closes an op­
eratinf. path for relay (H2), Battery 
and ~round throuch the windings of 
rela~ (1!G) causes the incomin,:;: trunk 
circuit at the central ";._n switchboard 
to function and signal the operator. 

6. 0p:_;;=:J .. TO3. ,i.."-JSWERS 
,/hen the central "A" operator 

answers battery and ground are closed 
oy the incoming trunk circuit at the 
central "A'' switihboard towarus this 
circuit in a direction aiding the bat­
tery and ground through the windings 
of relay (l.'.G), thus causing relay (MG) 
to operate. The operation of relay 
(MG) clai es operating ground under 
c;ntrol of relays {lil) and (H2) to the 
windin" of relay (TR) which operates 
and lo~ks under control of these relay~ 

Page£ 

The operation of relay (T~), (a) opens 
the operating circuit for relay {RT) 
which releases and opens in part the 
holding circuit for relay (H2) and also 
recloses a low resistance bridge involv­
ing the primary windings or relays (RC} 
and (HD) across the incoming trunk, {b) 
closes the secondary windings of relays 
(RC) and (HD) in series With the primary 
windings of these relays but shunted by 
relay (Ll), and {c) reverses the battery 
and ground through the windings of relay 
(L) toward the calling subscriber. Re­
lay (HD) operates on its primary winding 
from battery and ground over the incom­
in~ trunk when relay (RT) releases. The 
operation of relay (HD) provides a sup­
~lementary holding circuit for relay 
lHl). 

Should it become necessary for trans­
mission or other reasons, for the opera­
tor to 'chang3 cords the circuit opera­
tion is as follows: ¥/hen the plug is 
removed from the answerin~ jack at the 
central "h." switchboard battery and 
ground is removed from the answEri~g 
jack at the central tiA" switchbo~rd 
battery and ground is removed from leads 
"T" and "R" causinc relay (filJ} to re­
lease. The release of relay (HD) 
causes relay(~) to release and (a) 
release relay(~) and (b) open one 
holding circuit for relay {:FU). Relay 
(Hl), however, does not release since 
relay (Ll) remains operated under con­
trol of relay (L) and the calling sub­
scriber thus providing a holding cir-
cuit for relay (Hl). The release of 
relay ( Tin , (a) reverses othe direction 
of battery and ground toward the orig­
inatinb subscriber. (b) opens the high 
resistance windings of relays (RC) and 
{H) which have been shunted by relay ' 
(Ll) and (o) closes an operatin~ circuit 
for relay (RT). The operation of relay 
(RT) recloses battery and ground through 
the windings of winding (L:G) to lends 
"T" and "R" toward the incoming special 
service trunk circuit at the central ":." 
switchboard. Reclosure of this battery 
and ground causes the incoming special 
service trunk circuit to function and 
relight the trunk lamp. '.,.'hen the 
operator picks up the call the lamp is 
extintuished and the talking circuit to 
the originating subscriber is reestebli­
shed. 

8. RIHGBACK 

8.1 Ringback in Offices Havin6 Indi­
vidual. Lines (Fig 2) 

When the distant operator rings 
back, relay (RC) is o.,ieratec, oper- o 
atint; relay (RB). The operation of 
relay (RB) connects rinbin~ current 
through the "MR" lemp to the subscri­
ber's lines. When the operator 
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restores a ringing key, relays (RC) 
and (RB) release. 

a.2 Ringback in Offices Having 
Individual and 2 Party Selective 
or 4 Party Semi-selective Lines 
(Fig. 3) 

When the distant op~rator rings 
back, relay (RC) is operated operat­
ing relay (RB). Relay (RB) connects 
ringing current through the "MR" 
lamp to the (R) ·interrupter. 'l'he 
application of this current is re­
versed between the tip and ring 
leads toward the calling station, 
by interrupters (G) and (R) closing 
and opening their "F" and "B" con­
tacts with relay (RB) operated, thus 
ringing the stations on both sides 
of the line. Condensers (C) and (D) 
and retardation coil (A) are provid­
ed to reduce clicks to the calling 
station should the subscriber or 
PBX operator answer before ringing is 
completed. When the operator restores 
the ringback key, relays (RC) and 
(RB) release. 

8.3 Ringback in Offices Having Indi­
vidual and 4-Party Selective 
Lines (Figs. 4 and 7) 

When the distant operator rings 
back, relay (RC) is operated, operat­
ing relay (RB). Relay (RB) connects 
ringing current through the contacts 
of relay (Rl) to the contacts of re­
lay (R) and operates relay (ST). Re­
lay (RB) connects negative superim­
posed ringing current to the ring 
and ringing ground to the ti:p of the 
line with relays (R) and (Rl) nonnal. 
Relays (ST) grounds lead "G" and con­
nects the windings of relays (R) 
and (Rl) to leads "F" and "E" to the 
coI111Lon timing circuit. Ground on 
1ead "G" operates relay (W) when the 
contacts or interrupter (RB) are 
closed. Relay (W} prepares an oper­
ating path for relay (Z) and operates 
relay (Rl) causing positive super­
imposed ringing current to be con­
nected to the ring and ringing ground 
to the tip or the line. When inter­
rupter (RB) opens its contacts, relay 
(Z} operates preparing a future path 
for short-circuiting relay (W) and 
operating relay (R)·which reverses 
the ringing to the line. When the 
interrupter again closes its contaots 
relay {W) releases, releasing relay 
(Rl), thereby causing negative super­
imposed ringing to be connected to 
the tip and ringing ground to the ring 
or the line. When the interrupter 
again opens its contaots, relays 
(Z} and {R) release, and the ring-
ing oycle is. started again. With 
this arrangement positive and nega­
tite superimposed ringing current 

will be connected to the tip and 
ring of the line in rotation as long 
as the operator holds the ringback 
key operated, thus ringing all the 
stations on the line. Condensers (Cl 
and (D) and retardation coil (A) are 
provided to reduce clicks to the call­
ing end should the subscriber or PBX 
operator answer before ringing is com­
pleted. When the operator restores 
the ringback key, relays (RC), (RB) 
and (ST) release, also relays (R) and 
(Rl) and (W) and (Z) if operated. Re­
lays (A) and (GA) are used to provide 
an alarm if the leads from interrupter 
(RB) become permanently grounded. Re­
lay (J .. ) may operate momentarily on the 
operation and release of relay (W) , but 
will release in the intervening periods 
unless the interrupter lead is perman­
ently grounded. Interrupter (GA) pro­
vides a time interval such that if 
relay (A) is operated for more than 5 
or 6 seconds, relay (GA) will operate 
and lock to the grounded lead, ground­
ing leads "DL" or "CT" and "G" or "DR" 
to bring in an audible alarm and a 
visible signal. When the trouble is 
cleared, relays (A) and (GA.I release. 

~. DIVERTED TOLL TRAP'FIC 

Battery and ground through t.he wind­
ings of relay (L) are connected to the 
tip and ring toward the subscriber's 
station in such a direction as to oper­
ate the polarized relay in PBX trunk 
circuits where calls ~rom stations are 
to be restricted on toll service. 

10. DISCONNECT 

When a subscriber disconnacts, re­
lay (L) releases in turn releasing 
relay (U). Relay (U) removes the 
shunt from the high resistance winding 
of relays (RC) and (HD) which causes 
the supervisory signal to be relighted 
in the distant operator's cord circuit 
and open in part the holding circuit 
for relay (Bl). When the circuit is 
disconnected by the operator, relay (IID) 
is rel.Based, in turn releasing relay 
(H2). Relay (H2) opens the hold~ng 
circuit for relays (Hl) and (TR) which 
release. Relay (Hl) removes the busy 
ground from leads "S" and "Sl" and the 
holding ground from relay (MB) which 
releases, restoring the circuit to 
no:rmal. 

11. TESTING 

11.l Crossbar Office 

Testing equipment located on 
the outgoing trunk test frame is 
associated with this trunk by patoh­
ing the trunk Jaok to the Jack asso­
oiated with the testing equipment. 
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The connecting leads to these trunk 
jacks are shown on the offic8 link 
and connector circuit. 
Access is 0ained for testine; the inco~ 
ii:g trunl: from the ou-r,goin,:; trun:',:: test 
frbme test and make busy jack circuit. 
11.2 Panel Office 

Jack (T) is provided to permit 
patching a test, set to this circuit. 
When a plu~ is inserted in the (T) jack 
this circuit is made bus:,r at the dis­
trict of:f'ice and line switch multiple 
banl:s and the "T", "R" and ".3" leads 
are connecte~ through to the test set 
to per~it tests to be made. 
~ccess is gained for testing the inco~ 
ine trun}: from the outgoins tn;.nk test 
frar1e test and make busy jacl: circuit. 

12. l,J:JQ; BUSY 
lE.l Crossbar Office 

This trunk circuit may be removed 
from service by inserting a plug in the 

B:~LL 'i:ELl::F1U,...: LABCRi,.TOri.Ic:.3, rnc • 

D..'::F'r. 3340-I1lli-F.T3 

4 Pages 
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jack at the "Outgoing Trunk Test and 
i1:ake 3usy Jack Circuit". The insertion 
of a make busy plut:: closes cround over 
lead ."31" f'rom _the office second3.1:'y 
multiple towara this trunk circuit as 
well as toward the ::narker sleeve ennear­
ance of this trunk. This e_·rounc imnoses 
a busy r,ondition on thEc truni: wheri sub­
jected to test by thE m~rker circuit. 

12.2 Panel Office 
This trunk may be removed from 

service at the panel office by inserting 
a plug in the trunk make busy circuit. 
The insertion of a plut; in the trunk 
make busy circuit closes ground to lead 
"3" towarc. the district or office ::ul­
tiple, sub. 2 .criber•s line svri tch multiple 
and towt.rd the of.tice second.c.ry r::t;.ltiple 
if used in co:t:Illlon with a crossb2r office. 
The presence of grouna on lead ''S" to­
w::.rd the panel multiple and on lead '"Sl" 
toward. the crossbar rr.ulti nlc b:oo~P" a 
busy cone i tion on the trur, w' - s '"b­
jected to test. 


