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D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Note 114 has been revised 
and extended to cover the 

case where the circuit is used 

with both a panel and a cross­
bar office. Note 114 Previously 

Read: 

Provide "E", "N", "V", '�i" and "E" Options As Follows: See Note 11? 

Areas 

Where Sub. P.B.X.'s 
Are .Arranged For 
Toll Diversion 

Where The Sub. 
P.B.X. 's Are 
Not .Arranged For 
;roll Diversion 

Wiring Arrangement 

Where The Pan. 
Cent. Off. Is 
Equipped With 
The Sdr. Sel. 
Type Dist. 
Sel. 

V & E 

W & E 
N & Z 

Where The 
Pan. Cent. 
Off. Is 
Equipped With 
The Link Type 
Dist. Sel. 

Z & E 

W & E 
N & Z 

All other headings, No change. 
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SUBSCRIBER RECORDING 

COMPLETING TRUNK 

'rllO WIRE 
OUTGOING TO TOLL OFFICE 

NOT ARRANGED TO RECALL THE SUBSCRIBER 

CD-20545-01 
rssue 7-D 

Appendix 1-D 

� ·GCl 2 119r� 

CHANGES arranged for toll diversion on an 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Circuit Note 118 was ra:ted 11M1'r. 
Disc.n·and supersedeq by Circuit 

Note 126. Circuit Note 126 refers to 
t�e use of "J" option in panel areas 

BELL TEL.EPHONE LABORA'rORIES, INC. 

DEPT. 3350 'l'VC-RSW 

irA &M Only" basis. This permits the 
use or the trunk test circuit without 
change where additions to an office 
employing the rrJ" op tion is required. 

All other headings, No change. 

Printed in u. s. A. 
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CIRCUIT DESCRIPTION CD•20545-0l 
SYSTD4S DEVELOPMEfiT DEPAR'l"M'mT 
PRINTED IN u.s.A. 

· Issue· '1wD 
( ll Pages) Page l 

CHANGES 

PANEL Sl'STDIS 
SUBSCRIBER ·'RECORDING 

COMPLETING TRUNK 
. . TWO WIRE 

OUTOOING TO TOLL OFFICE 
NOT ARRANGED TO RECALL THE SUBSCRIBER 

A. CHANGED AND ADDED lCNCTIONS 

Aol Provision was made tor restoring the talking battery .to the 
tip conduotor·or the subscriber's line., imnediatelr follow .. 
ing the removal ot the holding ground from the.sleev� oircutt 
of the connected switches, when this circuit is availabl� . · 
to bo.th a panel and a crossbar ott ioe. 

A.2 Provision was made tor connecting this trunk to the tl-unt 
make busy circuit in the p�el of'tioe. 

B. CHANGES IN APPARATUS 

B.l · · Added 

{MB) Y99 Relay• Figure.5 

D. DESCRIPTION OF CIRCUIT CHANGES 

Dol "H" option w.as added for use where this oiroui t is available 
to both a panel and. a crossbar off'iceo "K" option was de-. 
signated to provide tor its use where this o irouit is avail., 
able to a panel office only. "H" option pe:rmits the imDledi• 
ate release of relay {RV) following the disconnection ot the 
holding ground from the connected swi toh es to reduce the 
probable holding time ot the crossbar marker circuit. 

Do2 Figure 5 and "·Q" option was added and "<I" option designated 
to provide for the connection of this circuit to a trunk 
make busy circuit in a panel office, when specifie�o · Relay 
(MB), Figur e 5, prevents i.nterterenoe with a ca. 1 which is 
already in progress when· the trunk make busy ci�ouit oon8 
nects ground to this oirouit • 

Circuit Note 123 was changed to olarit.y the us' ot. "R" op� 
tion. Circuit Note 123 formerly read as follows: "Provide 
'T' option where 'F' option is turnished and Figure 4 ia · 

specified. Prior to Issue l2�D 'R' option was an intricate 
pa�t of Figures l and 2.• 

· 

l 
. .; 

l 
· l 

Do3 
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Do4 ·Circuit Notes 124: and 125 were adc\ed. 

Do 5 01_roui t Note 115 was changed to cover the UE;Je · uf "B" option·· · 
when figure 2 is.not ful:nished� . . \ 
All other headings �ader Qhanges, no ohan.ge. 

l. PURPOSE OJ' CIRatrI'l' 

1-.1 This o1:rou1t is tor use in completing tol l calls trom non­
ooin panel systems subscribers. It is a. two .. 1·re circuit 

· .an.4 ru.otieas 'between the. panel district sele c tor or otriee 
sele-c.ter circuits �<i two-wire recording completing trunk 
equipaent at a oombined line and reeording toll switchboard. 
'l'hf s eiro.\11 t .· is alsG arranged· for operation in areas equipped 
with liiaiscl'i'ber PBX' s arranged for toll diversion. · 

1.2 A mu.ltlple of this oirouit on the ot:rf.ce.link and cenneet0r 
oireu1t in a orass'bar orr1ee located in the same 'building 

·11 pre>Ticied oa a ftProvisional" basis ta perm.it. the eomm.Q n 
ue ot this circttit by subscribe.rs in be>th the panel and the 
crossbar ottioes. Separate subscri'Der loops are proTided 
-the crossbar subscribers· tor e aeh wiring arrangement o:r' the 
supervisory relay which may be requirei in the.associated 
paael ei>ffiee. 

2. WORE:ING •LDII'fS 

See· atta�hed table tor the working limits for relays ·(A) and 
(Al).· _ 

. · . 

The maximum exte·rnal trun.k: oiroui t loop resistance w1 tb 
which relay ('l'K) will operate satisfac,t0r1ly is 3050 abms. 

The minimnm external loop resistance with whioh relay (TK) 
will :aot operate satisfactorily is 14,450 ohms. 

The minim.um external trunk loop.insulation resistance shall 
be 50, QOO obmJf. 

'fhe·maximwn rated external resistance tor the satis:ractory 
operation ot the {'fG) relay shall be 1200 ohms to 45-,...50 
v�lts battery. 

· 

3. FUNCTIONS 

Panel Oenne.otion 

3.01 Pr<i>vides means tor preventing the false flash of the line 
signal during the trunk guard test by the sender c ircuit. 

~' 

2.1 

2.2 

2o3 

2.4 

205 
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Jlin.En. 
Iblted Res. 

"1ntliDU DtlriDg T.rk. 
M,j o 1n Guard Teat 

Bo. Ckt. By Sender 

•J"', �11]£1' 1 Pl/P8 
Pl or P2 

•J"•,•• & .. 4 PJ./P8 
Pl or P2 

. •1•, •z- . & ·-r 2 Pl/P2 
•J"• ..,. & .. 3 Pl/P2 

•r..-&•ze 1 Pl/P2 
Pl or P8 

•J"• .. & ·'II' 4 Pl/P2 
Pl er P2 

•r ··r & :•r Pl/P2 

-r,rva & -r 5 Pl/P2 

All Options Pl/P8 

19·37w 
or 291Wm 

or !9541D 

l937CD 
er 29540> 

1937m 
or 2954a> 

l.95'1UJ 
or 2954m 

1'llRK1NG LDIITS 
(A) Q80 Relq 

)lax. JUn. 

Poten- tion 
Jla:x •. Ext. t1al Res. 
SUba.akt. Subs. Sta.be. 
Loop Res. Line 

± 20V lOOOQu 

J(ax.�. 

'!rk.Ckt. 
Loop Res. 

·_aro ... 
Panel . 'bar 

Bated 

»ax. . Earth Ineu1a-
Poten- tin. 
ti al 

6000rD ± lOT 

± 20V l.OOOOW . l500cD 1.5CJQD. 6000cD ± lOV 

± 20V lOOOOm GOfJOCD ± lOV 

± oov l.OOOOOl 750m . l.300m 6000m ± lfJV 

± f.OV lOOOQD l.200» 6000w ± lOT 

± 20V lOOOOm 6000a> ± lOV 

± 20V lOOOOw lfSOOW lf500aJ GOOOm ±lOV. 

± 20V &CJ<8D ± lOY 

(Al) GSl BELA.Y 

± 20T 10000m G000u> ± lOY 

0 
CJ 
I to 
0 
c.n 

j 

2.1 .. 
PS 
T:rk. 
Rel. 
0kt. 
Kin. 

Rea. 
to Jlaxo )(1n;. 

Earth Ynsula- . 
; ~ 56 V 

' P.Bl · Bat. Bu. 
at PB[ PB[ 

}fu-iDg , Ulles pl[ '.bak '1\'lmk 
Oroae-

Panel. bar .. 
l200I} l20Qo 1200a 1200w llOOOcD 

01 

b '150w ..... 

~ U>OOo l50QD •• .lJSOOOa, t 
~ 

A g 

295418 '15Cm H 
ti) 

2954«> aoou, 000W 800m ~ . llOOf)ID ! 
, 19S'lw '150w lZOOIJ • ' llOOOa> .... 

• ' t; 

J.200oj 1.2001) - ~ l20QD l5QGOlt t 
• ~ 

l500o) l500o> - l500a> 1500w. l6000ID i 2954m '160w 
(;;I 

" 5 l500co l.50Qn llOOQD 

940w l.5000l 10000D 94Qw l.50Ga> l!iOOOaJ 
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3.02 Provides means tor signaling the toll operator when the dis­
trict selector ·circuit has re ached the "Awaiting·Operator" 
position .• 

3o03 Provides the toll op era tor with switchhook supervision after 
the district circuit tias reached the "Out-Through" positiono 

3.04 Provides t�e subscriber with r ingi ng induction tone ·untll the 
toll opera tor answers, and permi ts the re tu.r n of the ringing 

· induction tone whenever the toll operator disoanneets bef.ore 
·the subscriber. 

-

3o05 Reverses 'the ba ttery suppiy.to the distriet selector circuit 
when the toll ope rator answe·rs. 

3.06 Provides means tor holding the oonneotion under c ontr ol of 
�oth s ubscr ibe r and tol l _ ope ra tor. 

3o07 te st busy condition to otheT hunting d istr ic t 
·selector circuits and c rossb ar  markers af'ter·the distr ict 
has reached the "Awaiting O�e�ator" pesition. 

3o08 Permits the subseriber to abandon the call and release the 
connection before the primary line signal has:been answaredo 

3.09 · Provides means for connecting a test set for ma king routine 
operating tests . 

· 

3.10 Provides for the satisfactory op era tion of this ei reuit when 
using in a reas ·where the PBX's are arranged for toll 
diversion. 

3•11 Provide s 48 volt transmissi0n. 

3ol2 Provides a connect ion to a "Tes t and Make Busy" jack in the 
" Outgoing Trunk Test Board" tor testing the interoffice cable. 

3ol3 Prov�des a connection to a "Test and Make Busy" jaek in the 
"Outgoing Trunk Test Board" for making op erating testso 

3.14 Provides a test jaok with the circuit for making operating 
te sts. 

3.15 · P rovides for holding.the subscriber's talking b a tter y con­
n ected to the ring conductor af the subscriber's line for a 
short interval to insure the rel ease of the switohes before 
th e reversing �elay restores to normal. Th is feature is 
omit ted when this oircuit is availabl e to both a panel and 

a crossbar office. · 

3.16 Pr ovid es tor oon11ec tion to a trunk make busy eireuit. 

J' • 

"'. 

Provides .a 
L 

, . 
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crossbar conneotioa 

3.17 Provi des means tor signaling �he toll operator when tllis 
circuit is connected to the erossbar distriet �unctor. 
oircuit. 

' 

3ol8 Provides the toll operator with switohhook superTision when 
· the circuit i s  eonneated to the district .3uactor circuit. 
The distriot.ju.nctor is automatically out· through 0n this 
type of oonneotion without awai ting a reversal from the re­
cording oampl..eting trunk. 

3.19 Provides a subscriber with rb.gilig induotion .teae util toll 
operator answers and per.mi.ts. the.return ot the ringing in­
duction tone. wheaev·er· the tell operator diseonneets before 
the sul>seriber. 

3.20 Provides· an auxiliary supervisory relay ·iD. serles With the· 
regular supervisory rela7 on eorm.ections to cressbar sub­
scribers to perm.1 t the· maximum possible subseri'ber loop 
oonnections, i regardless ot t·he wiring oen<li t1ons ot the 
supervisory relay serving the panel subscriber connections. 
The winding ot this relay is short-circuited when the toll 

·Operator answers and. t he regular supervisory relay is then 
operating at its maximum etti eieney. The maximum subscrib• 
er' s ;loop is determined by the adjustment on the regular . 
supervisory relay. 

· 

3.21 Reverses.'&he battery supply to the subscribers line. whe n the 
tell operator an.swers o Prior to this reversal the direotion 
ot the'polarity o:r·the battery is such as to cause the op• 
eration or toll diversion apparatus in a connected PBX trunk· 
when required. · 

3e22 

3.23 

3.24 

3.25 

3et26 

Provides means for holding the connection under control tor 
both the subscriber and the toll operator. 

Provides a test busy condition to hunting marker circuits 
and panel district selector circuits when this circuit ·is 
connected to the crossbar district junotor eirouito 

Permits the SQbsoriber to abandon a call and release th.e 
connection before the primary line signal has been answered. 

Provides a .connection to "-Test and Make Busy" �ack in the 
"Outgoing Trunk Test Boe.rd" in the orossb·ar off'ice tor 
testing the interatf'ice cable and tor making operating. t·ests. 

Provides tor the immediate relea·se ot the reversing relay 
following the 41seonneotion of the holding ground from the 
connected switches at the end of a eall. 

3o2'1 Provides for eorinection to a trunk make busy circuit in a 
panel office. 

• 
• 

) / 

• 
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4 • . CONNECTING omOUITS 

4.01 

4o02 

4.03 

4. 04 

4.05 

4o06 

4.07 

4o08 

4.09 

.. 4.10 

4.11 

4.12 

Panel district selector circuits .. ttsen.4er.Seleo1er"· 
otf'ices .,. ES--240071. 

Panel dis.triot sele�tor, o1rou1 ts .. "tin�" offices ... 
. SD•.2lf327...0l. 

Panel orr�ee selector o1rcu1ts· .... ES-240252. 

· Two-.ire panel ;recording oomplerbing trWJ.k at 
No. 1 and No. 3 ettio e.s • SD .. &218.,..01. and SD.-624.26...0l. 

· .  Test set ci·rou1t tor t1ro..-wire panel syst.em S\lbscri\>er re­
cording completing ·truaks .. SD•90470...0l � 

Cross'bar of'fioe link and connector cirou1t • SD--25033...01• 

Power ringing ciro�it ... SDw60594..02. 

Test and make busy jaek c1reu1 t - Panel otfioe .. · SD-21613-01 • . 

Test and make busy jack eircuit - Crossbar office • 

SD-2516&-01. 
. . 

Test card eiroui t "fer outgoing trunks at tlae "Outgoing Trunk 
.Test Board" Panel oft1oe .-. SD�l612�lo 

Test oord oiroui t for outgoing trunks at·:· . . the "Ou.tgoing Trull.k 
Test Board" ... Crossbar ottioe .. SD•251'17..0l. 

Trunk make busy oireuit in panel o:f':f'iee • SD.-.21075--01. 

DESCRIPTION OF OPERATION 

5. INCOMING CALL .., Panel connection 

When this trunk is seized by a district or oft1ce selector, 
batt'9ry .,. through lamp (B) or ·(T) ("W" option); - 'through ) 
lamp (B) or {T) and the (Pl}. winding of relay· (A) ("Z" op­
tion); .... ·through lamp (B) or (T), the (Pl) winding of relay . 
(A) ·and resistance (0) ("V" option; - on the tip side o.f' the 
tr·unk and growid • through lamps (G) or (T) ("N'' option); .. 
through lamp (G) or (T) and the (P2) winding ot relay (A) 
("E" option) on the ring side ot the trunk. oauses a momen­
tary closure through the (TG) and overflow relays .in the · 

• . sender oiroui t which f� oonnected to the· district. oireui t · 
during the period of' selection in the district · selector. 
Relay (A)* may or may _not operate at this timeo When the · 
district selector oircui't reaches the "Awaiting Operator" 
position, relay {A) operates in s.eries w1 th a polarized �e­
lay in the distriet selec tor c.irouit in turn operating relay 
(F). · The on.e�a:tion ot relay (F) operates relay (B)** which 

► -

• 

subscriber 
toll 

• 

' • , .. ' . 
. ... 

• 
·:.. 

,:J -
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connects ground to the district sleeve circuit and to the 
"Sl" lead in associated crossbar if "R" 
is provided, or operates rela y (K) -.. "T" "J� 
and "0" options are used operates relay (Bl). The operation 
of relay (B) also � with "Q" option .... operates re la y (:MB) 
which disconnects the trunk-make busy lead from lead "S" to 
the panel switches and lead "Sl" to the crossbar Switches 
and operates relay (Bl) if "J" opt ion is used. The operation -

of relay - (K) connec ts ground thru the winding of relay (TG). 
to the panel district selector circuit and ground to the "Sl" 
lea d in the crossba r office. If "F" option is used the dis­
trict selector circuit will be caused to step on to the "Cut­
Through" posit ion and as the distri ct selector circuit leaves 
the "Awaiting Operator" position, ground is removed from the 
sleeve lead in the district selector and replaced by the 
holding ground from relay (B} or (K). When the ground is re­
moved from the district selector relay (TG.) in_ this circuit 
opera tes in series with the (L) relay in the district selec� 

·circuit. The_ operation of relay (TG) connects ground. to the 
closed co ntact of re la y (B) or {MB) Which opera tes relay(Bl). 
The operat ion of relay (Bl) opera tes relay {C}. Th e opera­
tion or rela y (C) connects ringing induction tone to the _ 
subscribers end of the trunk and connect s battery and grouna 
through the windings of relay {TK) to the ring and tip con­
duct-ors 9utgoing to t he toll office, caus ing a high resist • 
ance relay at the toll office to ope rate and l ight ·a line 
lamp . Relay {TK) will not operate at this time due to the 
high resistanc e loopo 

* Relay (A) is given a non-operate adjustment to prevent 
- its operation during the trunk guard test with "J" op­

tion. Relay (A) may or may not operate during the 
trunk guard test when "F" option is used. However, 
it it does ope.rate it cannot cause a-signal to be sent 
to the toll operator beca use relay (TG) of this circuit 
is not operated. 

** Relay (B) is a·s1ow to release r elay to prevent the 
releas·e of the selector switch should the subscriber 
fl ash_ the switehhook before the toll operator answers. 
{ "V" and "E" option) or ("Z� and "E" option), • 

INCOMING CALL - Crossbar CeD.nection 

- When this trunk is connected to a crossbar district junctor 
circuit battery ... through lamp {B) o:r: ('!') ("W" option); 
through lamp (B) er ('f} and the __ (Pl} winding or rela1 (A)* 
"Z" option); - through lamp (B} or, {T} the- (Pl.) winding ot' 
relay (A)* and resist·an.ee _(C) ("V" option); and the winding 
ot relay (Al), figure 4_on. the.tip-side of the trunk ud 
gro·und .. through ;Lamp_s (G) or (T) {1YN" option) ; .. through 
lamps (G) or fT) an-a--the (P2) winding of relay (A)* {"E" .op­
tion) on the ring side ot the trunk operates relay {Al ) in -
series with the eonne.eted subscribers lineo The operation ot 

1 
the 

... 

,, 

• 

/ 
i 

• 

... 

• 

office1 opi;ion, 
option 

and -if -

I 

~ 
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(Al)* operates relay (Fl) •. The operation of rel ay 
la) connects ground to the bottom contact of relay 

{B) or (MB) ( "F" option), (b) operates relay .( F) and (c) con-
· nects ground to the "S" lead of the office link and connector 

___ ,circuit. The operation of rela1 (F) oper ates relay_ {B} which 
connects ground to the panel district sleeve circuit and the 
"Sl" lee;d of the office link connec_;tor oircui t ("R" option) . 
or operates relay (K) t "T" option)-�- . Th,e operation or relay 
(K) connects ground through the winding of r elay {TG) to the 
panel district selector sleeve circuit and ground to the "Sl" 
lead in the crossbar office. '!'he operation; of relay (B) also 
with "G" option operates relay (Bl) or with "Q," option oper­
ates relay (MB) o The operation of relay (MB) disconnects the 
trunk make busy circuit from this circuit and ope rates relay 
(Bl). The operation of relay {Bl) operates relay {C), the · 

operation of relay (C) connects ringing induction tone to the 
subscribers end of the trunk·and c onnects battery and ground 
through the winding of relay ( TK) to the ring and tip con� 
duotors outgoing to the toll office causing a high resistanc e 

.relay at the.toll offi ce to operate and light a·line lamp, 
relay (TK) will not oper�te at this time due to the high . 
resistance loop*. · 

. \ 
* Relay (A) performs no function at this time and 

whether it operates or not when re lay (Al) op era tes 
is irrelevant to the desc ripti on ot 012 ration of 
this ci rcuit at this time • .  

•• Relay lFl) is a sl ow to release re�ay to irevent 
. the release or the crossbar switches . sho·uld the 
subscriber flash the switchhook before the toll 
operator answers. 

'l. TOLL OPERATOR ANSWERS 

When the toll operator answers the high resistance is short­
oi rcui ted at the. toll switchboard thereby operating relay 
(TK) which operates relay.(H).· '!'he operation of relay (H) 
(a) disconnects the induction. tone tr

.
om the 

er's end of :the trl.Ulk, ope��tes {RV) and {c)* 
the talking circuit throu� condenser Th e operation of 
relay (RV) .... "W" option ., (a) reverses-the battery supply to 
the panel district circuit, causing·it to step :tnto the "out­
tbrough " position or reverses th� battery supp ly to the cross­
bar subscriber's line and (b} arranges the connections to re .. 
lay· (A) to . inc lude both windings in th e oiroui t. The opera• 
tion or relay (RV) .. "V" or "Z" options .... ( a) reverses the 
battery to the or t

.
o the. crossbar subscriber's 

line and disconnects (C)+ � "V" option only. 
The operation of relay (RV)• ,.W","V" or "Z" a lso . 
ta) locks itself up under c ontrol ot relay * "K" op� 
tion • or relay (B) ·or relay {K) • "H" option+·++, .and (b) 
connects a ground to the winding ot· rela)( { B) w1 th "Y" option 
or opentes relay (J) Fig. 4 with "X" option • . Th e operat.ion 

I 
I 
I 
I . 
I 

relay 
(Fl)~* 

supply 
(b) 

• 

ringing 
lb) 

panel , 

relay 
(B). 

resistance . 

subscrib~. 
closet 

.. 

option.­
{Bl)++ 
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of relay (J) (a) connects .ground· trom relay (H) to the wind­
ing of relay (B) for holding the ·connection under control o:r 
the toll opera tor, ( b) short-eircui·ts the wiJ+dings or relay· 
(ll) causing relay (Al) to release, (�).connects g·rouna to 
the lower eontaet of relay (B) - "F" option � and (d) con.-. 

nect·s - ground to lead "S" of the otfice link and oonneetor 
cireuito The release or relay (-Al.) releases relay (Fl) which 
restores the control of rel.ay (F) to relay {A). The circuit 
is now arranged tor talkin.go 

* The talking circuit through condenser (B} was left 
open until thi.s time to prevent the :ralse operation 
o:r relay (TK) due to the charging and disoharging 
of condenser (B}. 

** Only one winding of relay {A) was wired in the cir­
cuit before the toll operator answered in order to 

-obtain easier nonoperate margins dti.ring the trunk 
guard test. 

+ Resistanoe.(C) is nsed to reduce the eliek that oe.., 
eurs when the sender selector type district selector 
eu ts through. . 

++ Relay {Bl) is a slow to release relay and is used 
to prevent a reversal of the talking battery before 
the district seleetor switch is disconnected at the 
end of a call. 

+++ The feature of holding relay (RV) operated until 
the switches are released is waived where Fig. 4 

.is provided. 

8. SIGNALING THE TOLL OPERATOR 

Relay (A) in following the operation of the switohhook at 
either the panel or the crossbar subscriber.station causes 
relay (F) to operate and release in unison. The operation 
and. release o,f relay {F) reverses the battery and grQ_�d to 
the toll board end of the trunk, causing the superv1sory lamp 
in the connected tall cord circuit to flash as a recall signal 
or to light steadily as a disconnect signal. 

HOLDING AND DISCONNECT 

A connection is held as long as the toll operator's eprd is 
connected to the trunk or the subscriber has the receiver orr 
the switchhook. When the subscriber disconnects relays (A) 
and (F) ·release and function as described__in Paragraph 80 
When the toll operator disconnects, relay {TK) releases in 
turn releasing relays· (H), (B) and (K). The release of re-­
lays (B) and (K), (a)* disconnects ground from the panel dis­
trict sleeve circuit and the crossbar "Sl" lead� releasing 
relay (TG), "F" option, (b) releases relay (Bl) * and relay 
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(J) ., "JI" op'tion.. - and ( o) releases rel•Y (MB) which in t�• · 
releases relays (Bl). and (J) - "Q" .option ·.., ud fd.} ?'.•leas•• 

_ relay (RV) ... "H" option. ' The release of relay (1) · rem.oTes · 
the short · oiroui t · trOm. tne winding of· relay (Al} , remo'Yes · 
ground troni the .lowetr c�ntaot . or relay ,(Bl or (JIB) · anl: re- ·. · -' · 
moves ground from the ttS" · iead of the office ·link 8.lld oonne�:t-­
or oireuit .• + The release of relay (Bl) releases relay (Ol. 
and relay {RV) (oiil "K" option. .The release of rel$.y (O) op,ns 
the signaling oiroui t to the toll swi tehboard.. The ·release : 
of relay (RV) restores the talking battery· to_ the tip conduc­
tor and ground to the ring eanclttot_Gro 

· * Removal ot growtd. trom the panel district sleeve 
circuit.disocimects the panel d1st;rict selector. 
oirouit .• 

** Relaf (Bl) · is ·a slow to release relay and is used 
to_prevent a reversal of the talking bat'tery·be­
fore the panel ·district selector switch o:r the 
crossbar switehes have been disconnected � "K" 

· 0ption._,. This :r�ature is not used w1 th "H" option. 

+ 'fhe removal or gro�d tram the "S" lead "<>_r the 
otfice link and c·onaector oircui t causes the 
release of the eonneoted crossbar switches. 

'fESTING 

'!'O make this trunk busy to hunting panel district Selectors . 
or crossbar markers eonnect ground to the "S" lead at the 
panel di.strie-t or office multiple or at the loeal IDF or to the 
"Sl" lead on the office link and·oanneetor trame (secondary 
multiple) in the crossbar office. · 

To make routing operating tests in a panel o:r:rice a plug of 
the test set will be inserted into the jack shown in Fig. 2o 
The insertion of the plug wil.1 ·(a) connect the tip and ring 
Of' the trunk to the··tip and ring O! the test circuit . 
r·aspectively;· fb) open the sleeve circuit to the panel dis­
trict selector circuit between the trunk and the-distri-et or 
·office fc) connect ground to the assoe

.
iated sleeve 

terminal in the.district or o:f:f'iee multiple or the "Sl" l.ead 
·on· .the secondary multiple o:r the o:f':f'iee link and connec·tor 
frame and (d) co-nnect the trunk sleeve circuit 'to the test 

· set.· When the test is completeq the plug. of' the test set is 
removed and the circuit is restored to normal. 

To test this circuit trem the outgoing trunk test board in ·the 
panel ortice the outgoing trunk tas� cord shal1 be connected 
to the· "test and make busyt' jack, wiring for which is shown,. 
in Fig. 3. When the test cord is connected to this jack,· · 

ground wil.l. be connected to the sleeve or this circuit on the 
panel ottie& multiple and on the' "Sl" lead or the erossb·ar 
1Seeondary multiple thereny·proViding a busy condition to 

. 
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hunting panel district selectors or crossbar markers. To 
test the conductors used for connecting this trunk to the 
toll office, a connection shall be made at the "outgoing 
trunk test board " in the panel office to the associated "�est 
and make busy" j ack , the wiring for which is shown on the 
trunk side or this circuit. When the test circuit is con­
nected , ground will be connected to the sleeve of this cir­
cuit on the panel office multiple and to the "Sl" lead on the 
crossbar secondary multiple of the _office l irik and connecto:r: 
frame thereby providing a busy condition to hunting panel dis­
trict selectors or crossbar markers. 

To test the conductors that are used for connecting this 
trunk to the toll . office a connection m�y be made to the as­
sociated "test and make busy" jack at "outgoing trunk test 
board" in the crossbar o ffice, the wiring for which is shown 
in Fig. 1. When the test circuit is conne cted , g·round will 
be connected to the sleeve of this circuit on the panel of­
fice multiple and the "Sl" lead of the sec ondary multiple .of 
the crossbar office link and connector circuit thereby pro­
viding a busy condition to hunting selectors or markerso 

To make routing operating tests on this circuit from the 
outgoing trunk test board in a crossbar office, a connection 
is made to this circuit at the test board via the �est jack 
wh ich is shown on the office link and connector cfrcuito 

11. TOLL DIVERSION 

When a subscriber in a PBX equipped for toll diversion dials 
a long distance code, b attery on the tip conductor and ground 
on the ring conductor or this trunk will cause the operation 
o:r the toll diversion feature at the private branch exchangeo 
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