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Dwg. Issue 18-D 

PANEL SYSTEMS 
SELECTOR CIRCUIT 

DISTRICT AND PANEL LINE FINDER 
WITH 2 PARTY MESSAGE REGISTER 

AND TIMING CIRCUIT 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

346B Electron 
Tube 184 Plug 

B.2 Added 

Superseded By 

346C Electron 
Tube l84B Plug 

185A Network, Option "ZH" 

C. ·CHANGES IN CIRCUIT REQUIREMENTS OTHER 
THAN THOSE APPLYING TO.ADDED OR REMOVED 
APPARATUS 

. 

C.l Additional are added for 
relay (T) for use where 15000 

sub loop operation is required. 

C.2 Test Note 75 added • 

l3ELL TELEPHONE LAJ?ORATORIES' INCORPORATED 

DEPT. 2335-DJC-FBJ3:.:.'d5 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l "ZF" option is added to provide for 
overfl�w announcement, "ZEil option 

shows �he arrangement prior to this. issue. · 

D.2 Options "ZE", "ZF11 .and "ZH" are added 
t9 the Opt.ions Used table. 

D.3 In Fig . lK lead "TU11 to ·the traffic 
usage recorder and lead to 1 1 2B'.1 ter

minal of the (LF) relay are removed from 
punching Number 31,; 

D.4 "ZH" option is added to reduce 
erosion of the G conunutator brush: 

.1 t is t.o be provided when '' S 11 or "N" options 
are provided. 7 

D.5 Circuit Notes 41, 42 and 43 are added. 
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. CIRCUIT ·DESCRIPTION 

PANEL SYSTEMS 
SELECTOR CIRCUIT 

DISTRICT AND PANEL LINE FINDER 
WITH 2 PARTY MESSAGE REGISTER 

AND TIMING CIRCUIT 

CHANGES 

·A. CHANGED AND ADDED FUNC'i1IONS 

A.l This circuH is
. 

arranged to permit 
the .application of traffic.usage 

measurements. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.1. Option "ZD" is added to show con
nection to the Traffic Usage Recorder 

·circuit. 

4. CONNECTING CIRCUITS. 

· 4. 2 Traffic Usage Recorder Circuit 
SD-95738-01. 

All other headings, no change. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2314-NL-FBB-YJ 
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CIRCUIT DESCR IPTION 
SWITCHING SYS TEMS DEVELOPMEN';l' DEPARTMENT 

CD�20640-0l 
Issue 6-D 

Owg. Issue 16-D 

PANEL SYSTEMS 
SELECTOR CIRCUIT 

DISTRICT AND PANEL LINE: FINDER 
WITH 2 PARTY MESSAGE REGISTER 

AND. TIMING CIRCUIT 

CHANGES 
B. CHANGES IN APPARATUS 

B.l· Added 

·KS-13490 ,L2-10 000 ohm) 
resis tor (Ms f )option "G" 

185 A network . (MS) . · ) 
D-17963 7 sequence switch 

Superseded Superseded By 

EAl rela y ( C) EA25 relay ( C) , 
option "A" option "ZA" 

0.5 MF capacitor (P) 177E network (P), 
& P-78038 r'es. {P) option "ZC" 
option "ZB" 

C. CHANGES IN CIRCUIT REQUIREMENTS O'lli ER 
THAN THOSE APPLYING TO ADDED OR REMOVED 
APPARATUS 

c.1 . · New requirements are added for relay 
. (El E868, E904 . or El026 which are 

necessary when option "G". is furnished. 

D. DESCRIPTION OF CIRCUIT CHANGES 

. D.1 The ·n·-179637 .seq.uence switch i.s added 
to arrange position 11 as a no charge 

· ta lking poS:iti on. · 

D;.2 Rela y EAl is designated opt. "A," 
rated Mfr. Disc., an� ia superseded 

by relay EA25, opt. "ZA. • 

D.J 177E {P) network , " opt. "ZC," replaces 
old contact protection with· �fr. Disc. resistor. · · 

' D.4 Bleeder resi stor (MS)' and 185A (MS) 
network, opt. ''G" is added to reduce 

erosion of G commutator .brus h. 

D.S 

D.6 

·Notes 36 to 39 are added and Note 22 
is expanded. 

Options "G," "A," ."ZA " "ZB" & "ZC" 
are added-t.o Options dsed·table. · 

All other headings ·under Cbilnges, no change. 

. l. PURPOSE OF CIRCUIT 

1.1 This circuit is arranged to fi.nd the 
calling. subscriberis line and connect 

.it with the various sWitching ·apparatus . 
necessary to complet� a call. ' It is de
signed to co nvert individual message rate 
dis:tric�s per ES-207198 .and ES-207199 and, 

ES-240071, to 2 party message rate dis
tricts. 

2. \;K)RKlNG LIMITS 

2.1 Bl relay (DC) maximum subscriber's 
loops 1500 ohms with minimum leak of 

10,000 ohms. 
· 

2.2 206L relay (CS) maximum external 
circuit loop ·3415 ohms for 24 volt 

battery or 8000 ohms for 48 volt battery. 
2.J 20JA or 177E per o;..20921 maximum 

external circuit ·loop )050 ohms and 
3925 ohms. 

2.4 Max. external trunk loop for remote 
control zone registration 2640 ohms, 

with a minimum insulation resistance of · 
60 000 ohms, with a vol tage va.:-i.ation of · 
+160 to +16S volts on tip, arid +125 to +13 0 
volts on ring; with a tninimum difference of 
potential between tip an d ring of 32 vol t-s, 
with a maximum earth potential of ±20 volts, 
and with a maximum external circuit resist
ance of 2750 ohms in each side ot trunk. 

J. FUNCTIO�S 

· The principal °functi·ons of this cir
cuit are: 

J. 01 To £ind the proper line and start the 
sender selector hunting for an id le 

. sender. 

3•02· To establ ish talking connections.· 

J.03 · To supply talking battery to the 
calling s�ation. 

·. J.04 To test the line to d etermine which 
party is calling. 

.3 .05 ·To connect battery for the operation 
of the message register in the line 

circuit on a char.gad call. · 
· 

jJJ6 T() connect a busy taie to the calling 
station.; if i-eq\lired. 

3•07 To free th� c alled subscrib ers line 
. if ,calling sub. rail's to hang up 

wi tnin ·. a predetermined minimum interval 
af1ier the called sub. had hung up or op-. 
·erates • selector time alarm, depending on 
optional wiring used• . · 

J.08 Provides for multiple ·operation of 
the. aibscriber line register on zone 

Printed in U.S;,A • . Page l 
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and overtime basis, controlled .ft-om distant 
office. 

3.09 

3.10 

Provides for nori-zone overtime regis
tration. 

Provides No Charge Talk Position 11.· 

CONNECTING CIRCUITS 

4.1 Any standard start cir cuit or sub
scribers. sender of· Sender Selector 

Type or offic e or incoming circuit • .  

DESCRIPTION OF OPERATION 

5. FINDING SUBSCRIBER LINE 

When the receiver. at the cal lin·g sta
tion is removed from the switchhook, various 
relays in the line circui t  operate and con
nect battery to the H terminal of the line 
at the line finder multiple bank. When . 
ground is connected to the ST lead the (LF) 
relay operates and (a) locks through its 

windings in series to ground on the BREAK 
contact of the . (H) relay,. {b) operates the 
UP magnet causi ng the line finder selector 
to trave l upward and ·hunt for terminals of 
the calling. line,. to wh ich battery is con
nected, �-s hereinafter described, { c) closes 
a circuit from commutat�"'..4 $egment "M" over 
lead Y operating the (GA) relay in the start 
circuit when the line finder selector starts 
upward, (d) closes a circuit operating the 
(CI) relay. 

6 .  SELECTOR SENDER 

As the line finder selector starts up
ward, hunti ng for the calling line, a cir
cuit. is closed through the M commutator . 
slightly after the brushes of the selector . 
move off-normal. Ground on the M conmutator 
brus h and segment, operates the line finder 
(E) relay. ·The (E) relay (a), 
operates the (MB) relay, operates the 

· (D) relay which, when· R wiri ng,..i s furnished, 
operates the (RT) relay to start the time 

· 

alarm sh ould the district. fai l  to move out 
of positi on l, (c)- opens the operating. cir
cui't of  the (�I) relay, thus permitting the 
relay to release if the test brush of the 
send er .selector is mak ing contact with the 
test terminal of an idle send er. If the 
test brush of the sender selector is �king 
contact with the test terminal of a busy 

. sender, the (CI) relay locks thro ugh its 
secondary winding, to ground on the test 
brush of the sender selecto r . With the (CI) 
relay held operated, the operation of the · 

line. finder (E) relay also operates the (F) 
relay and the sender selector ( STP) magnet 
thereby stepping the sender selector brush es 
one step on every back $trok�. If the next 
sender circuit is idle the (1.iI} relay re-

"leases, in turn stopping the selector but if . 
the next terminal is busy, the (CI:) relay 
rema ins operated and th e sender selector con
tinues. to stop until an idle sender is found. 

Page 2 

When a n  idle sender is found the holding 
cir cuit of the (CI) relay is opened and the 
(CI} re lay releases. When the (CI ) relay 
releases, the test terminal of the selected 
send er is immedia tely made busy to all 
hunting sender selectors by grou�d.connected 
to the test brush from cam H, througJ.l the 
make contact of the (E) relay and the break 
contact of the (CI) relay. This bu sy ground 
is connected until the switch advances from 
position 1-1/4. Th e operation of the (F) · 

relay opens the tip and ring leads between 
the line finder commutator and the dis,trict 
circuit and prevents the district (L) relay 
from operating and advancing the district 

· switch from normal, should the. line ·finder 
selector connect to the terminals of ·the , 
calling line before the sender selector 
firids an idle sender. 

MAKING DISTRICT BUSY 

7 .  THE (MB) RELAY OPERATED. 

(a) Locks to ground on lead I so that 
the (MB) relay will not release should the 
selector return to normal while another call 
is going thr ough, (b) operate.s the (F) relay 
to ground on the "M" co!Illlutator, if it was 
not previously operated by the operation of 
the (E) relay, (c) connects ground on its 
armature to the series circuit through the 
{MB) relays of the other selectors in the 
same thus permitting the operation, 
over lead of the (CA) or tCB ) relays in 
the start circuit, \'ben all line finder se
lectors in the g ro up are off-nonnal (d) 
opens the circuit over lead Y, to prevent 
the (GA) relay from reoperating, (e) trans
fers the ST lead to the next l ine finder, 
which if busy, transfer s th e call over the 
ST lead in the same manner until an idle 
line finder is found. 

S. RELEASING THE TRIP AND START CIRCUITS· 

As the line finder selector continues 
upward, at the end of the tripping zone, 
the K brush makes contact with the K com- · 
mutator, thus connecting ground to the K 
lead which short-circuits and releases 
various relays in the trip and start cir
cuits. The t·rip and start circuits are
thus released and the circuit over the X 
lead is opened, but the (MB) relay wi ll not 
r�lease as it is held operated through its 
prinary winding. 

· 

9. FINDING CALLING LINE 

When the selector brushe s make contact 
with the terminals . associated with the .call
ing line, the (H) relay operates from bat- · 

tery in th e trip cir cuit, over lead H the 
H multiple termi na l and brush, the (HJ com
mutator brush and segment outer contacts 
of cam W, -winding of the relay to ground 
on the break contact and armature of the (DS) 
relay. When the ( H) .relay operates a 50-ohm . 
non-inductive shunt is conne cted to its 

- / 

group~H 

operated, 
{ b) . . • 

{H) 

.J 
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winding for the purpose of increas·ing the 
current through the 500 ohm winding of the 

·(0) relay in the trip circuit, thus, 
its operation. This is necessary on account 
of the .. very short time period during which · 

the H brush make s contact with the H terminal 
before the· cir cui t over the H lead is 

.by the overthrow of the selector. The 
opens the circuit which holds 

the relay operated, but the (LF) relay 
does not release inmedia tely on account of 
a circuit being closed from ground on the G 
commutator brush and· segment, ·to battery 
through bot h windings of the (LF) relay is 
series. The (LF) relay is thus hel d  oper
ated until the brushes are centered ·on the 
terminals of the calling line. When the 
circuit through the C ommutator segment is 
opened• the (LF) relay releases. The (LF) . . 
relay released la) opens the circuit through 
the UP magnet, which stops the selector 
brushes on the terminals of the calling 
line, (b) opens the circuit through the 800 
ohm winding of' (F) relay so that when the 
circuit through its 1•000 ohm winding is 
opened, by the release of the (CI) relay 
when the district sender selector seizes 
an idle · sender, the (F) relay releases and 
(c) closes a.circuit operating t.he (SL) 
relay. 

10. THE ADJUSTMENT OF '1H E "C" COMMUTATOR 
BRUSH 

The adjustment of the "C" comnutator 
brush, with relation to the tripped "H" 
multiple brush is such, tha t it does not 
break contact with the ·"C" comnutator seg
ment, until slightly after the cir-· 
cuit .through both windings of the relay 
is opened by th e operation of the ( H )  relay 
when the H brush makes contact with the H 
terminals to which battery is cormected. 
The UP magnet, therefore remains operated 
and the selector continues to travel upward 
until the brushes are carried sli�tly above 
the c enter of the .line terminals, al'lowing 
the l ocking pawl to enter the notch on the 
rack attac_hed to the brush su pport rod. At 
this time, the holding circuit through both. 

· windings of the (LF) relay is opened at the 
ncn commutator , releasing the relay. The 
(LF) relay rele ased; releases the UP magnet. 
The selector the n drops into place, thus · 

centering the bros.hes on the. l� ne terminals • . 

11. ADVANCING THE DIStRICT AND CLASS OF 
SERVICE· . 

The (SL) relay operated, operates the 
(L) relay from ground on the N commu tator 
brush and segpient and, .if S or .N wiring is 
furnished, also operates the (CH) relay. 
The (L) relay operated, closes a circuit _ad
vancing the district switch to positi on 2. 
The (CH) relay if operated, operates the 
time alarm, either direct-ly or through t he 
district release circuit, in case the dist
rict fails· to move out of posit ion 1. As 
the switch advances troni posit ion 1, the ' 
circuits through the (L) and (RT) or (CH) 

relays are opened, releasing the relays and . 
disconnecting the selector time alarm cir
cuit. In Position 1-1/2 to 2 the associated 
sender is held busy by ground through ·cams, 
I and c. 

When two or three classes of service 
are required with indications to a common · 
group of senders over the FR lead only, · 

absence of ground on the FR lead . in position· · 
2 (Fig. 4. provided) will identify �he fi rst · 

clas s. Fig. 5 and "C" option w hen provi ded 
will identify the second class and Fig. 5 
and non option when P1"9Vid ed will id'entify 
the thir d class. 
12. COMPLETING FUNDAMENTAL CIRCUIT 

In position 2, th e (CI) rela y operates 
through its second ary winding to ground on 
cam S, and remains operated u.ntil the switch 

.advanc·es · from position 10. The (CI) relay 
operated, (a) connects ground from cam s; to 
the test brush of the sender selector, thus 
making the associated sender test after 
the switch advances to position 2, cl oses 
the tip side. of the fundamental circuit · 

through to the sender, and when Fig. ·4 
is provided operates the ( relay. · When 
Fig. 5 is provided, the· (C) relay operates 
as the switch passes pos• .l-1/2. 'Nhen the 
(CI) relay operates in pos.. 2 a path is 
closed from ground on the ( C) relay, th rough 
a make contact .on the (CI) relay to operat� 
the (CL) relay. . The (CL) re·lay operated 
ope·rates the {CI.-1) �elay and the "FR" .lead to the s.ender. The relay . 
operated, closes the ring l.ead from the 
calling line to the ring of the associated 
sender circuit and also closes the 'sender 
control SC lead to battery through the · 

winding of the {D) relay. With 
the relay operated and the switch in  
position 2, the_ tip and ring leads are · 

closed from the c'alling line to the tip and · . 
ring leads of �he associated sender circu it, 
thus permitting ·the dialing tone to be trans
mitted back--:-over the dialing circuit. from 
the associated send er, as. an indi c·ation that 
the apparatus is ready to receive the call · 

by the operation of the· station dial� After 
the sender functions, ground_ from the. sender· 
is co:mected to lead "FT" operating the (L) 
relay. T,he (L) relay operated,· locks thro\lf)l 
its 1200 ohm winding to ground over the FT 
lead,-and advances the s wit ch to posit ion 3" 
from ground on cam M. The 500 ohm winding . 
'of 't he (CH) relay is also co nnected through 
cam U 9 in parallel with the winding of the 
(D) rela y. Should th.e (CH) relay operate at 
this time due to a high resi static e ground in 
the send er circuit n o  useful function will ( 
b_e performed. · · 

13. DISTRICT BRUSH SELECTION 

. with the swit ch in p osit i on 3, the UP 
magne_t is. op erated f or brus h s el ecti on. As 
the sele.ctor moves upward in p os it i on J, 
carrying the comnutator brushe s over the 
commutator s egments , t h e A segmen t ad brush intermittently connect ground �o the· tip 
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aide of t.he tundamental circuit through 
cams K and L, holding the (L) relay operated 
but succes sively short-circuiting the step
ping relay in t he associated sender circUi t, 
thus relea�ing and permitting its reopera
tion until the proper brush has been select
ed. When sufficient impulses. have been sent 
back to satisfy the sender, the fundamental 
circuit is opened, releasing the (L) relay. 
The (L) relay releases, opens the circuit 
th ugh the UP magnet, thereby stopping the 
upward 111ovement o.f the selector and advances 
the switch t.o position _4. . When two digit 
senders are used with this circuit, the- ad
vance of the sender replaces the high re
sistance on the SC lead with a 500 ohm 

. rround, thus insuring the operation of the 
CH) relay. In position 4, the trip magnet 
TM) is oper�ted from ground through can;i s, 

and the (Ll relay is operated and 1 ocked to 
ground on the fundamental circuit previously 
described, advancing the switch to position 5. 

· As the switch advances thru position l+-1/2, the. selector group register operates 
to thru the front contact of relay 

and the back contact of relay (F), · · 
thereby registering the number of calls in 
a group of districts, which have n.ot been 
abandoned before group selection. 

14. .DISTRICT GROUP SELECTION 

With the switch· in posit ion 5, the UP 
. l&a!Qlet is reoperated and the trip magnet bein,; 
operated, causes the previously selected set 
of bni-Shes to trip when the selector starts 
upward. As the selector moves upward for� 
group selection, carrying.the brushes.ove 
the commutator segments, the B segment and 
brush intermittently connects grouna t,o the 
tip sid e of the fundamental circuit through 
cam L holding·the district (L) relay oper
ated, but successively·. shortcircuiting the 
stepping relay in the associated sender cir
cuit, thus releasing and permittiing its· . 
operation unti l the proper group has been 
sel·�cted. When su fficient impulses have 
been sent �ack to satisfy the send�r, the 
fundamental circuit is opened, .releasing .the 
(L) relay whi ch in turn opens the circuit 
througti the UP magnet and advances the 
switch to position 6. When three digit . 
senders are used with this c ircuit, the ad
vance of the sender replaces the high re
sistance ground on the SC lead with a 5CO 
ohm thus insuring the oper�tion of 
the relay. In position 5 to 6-1/4 a 
circuit is closed from battery through the 
(B) brush and l terminal of the winding of 
the (PT) selector, brush 1 and ·terminal of 
the ( S) arc, cam H to ground energizing the 
(PT) selector magnet. When the switch ad
vanc:es from position 6-1/4, the energizing 
circuit is opened releasing the (PT) select
or which steps its brushes one terminal on 
its back stroke. The line test· select·or re
mains in position 2 until the sequence 

-

switch is advanced to position 9-3/ 4. With 
the switch in position 6, a circuit is - . 
closed from grourrl on the line finder N com
mutator, brush and segment, to battery 

Page 4 · 

through the winding of the (L) re
lay, operating the The (L) relay op
erated, advances the switch to position ?. 
15. TRUNK HUNTING WITH TmJNK IDLE 

Should the first trunk in the grOllp 
in V:iich the selector is hunting be ·idle, 
the releases as the switch .leaves 

When the switch enters · 
position 6-1/2 to 7-3/4, gro�nd is connected 
to the sleeve of the selected trunk through 
cam M, break contact �f the (L) relay, cam 
E, as a busy condition�until the switch ad
vances to position 7-3/4. 
16. TRUNK HUNTING WITH TRUNK BUSY 

Sh9uld the first trunk in th� group in 
which the selector is hunting be busy, the 
(L) relay is held operated through its 
primary windi�g to ground on the sleeve 
terminal of the busy trunk. With the. switch 
in position 7, the UP ·magnet is reoperated 
from ground on cam M under contro 1 of the (L) 
relay and the selector travels upward until 
an idle trunk is found. When the idle trunk 
is found,. the locking circuit throu� ·the 
primary winding of the (L) relay is o:gened 
but the relay doe s not release inmedia tely 
due to a circu it being closed from battery 
through its outer winding, cam R to grourrl 
through the C commutator brush and segment. 
When the brushes are centered on the trunk 
terminals, the circuit through the C com
mutator segment is opened and the (L) relay 
releases and opens the circuit thr6ugh the 
UP magnet, which stops the selector brushes 
on the terminals of the selected trunk. The 
(1) relay released, also advances the s witch 
to position a. 

. 

17. "C" COKMUTATOR 

Tbe adjustment of the "C" commutator 
brush, with relation to the tripped sieeve 
multiple brush, is such, that it does 
not break contact with the C commutator, 
until slightly after the holding circuit 
through the primary winding of the (L) 
relay is opened, by the sleeve brush, 
leaving the busy terminal and making 
contact with the. sleeve terminal of 
the idle trunk. The UP magnet, there-
fore, remains operated and the selector 
continues to travel upward until the 
brushes are carried slightly above the 
center of the trunk terminals, allowing 
the locking pawl to enter the notch on 
the rack attached to the brush.support 
rod. At this time, the holding circuit 
through the secondary winding of the {L) · 
relay is opened at the "C" commutator 
releasing the (1) relay which in turn 
releases the UP magnet. The selector 
then drops into place, thus centering . 
the brushes on the t runk tenninals. 
During trunk hunting, in position 7 only, 
the commutator feed ground is supplied 
from groqnd on cam M under control of 
the {L) relay. This is t o  prevent the 
reoperation of the (L) re1ay by the closing 
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ot a circuit between the· C commutator brush 
and segment on the overthrow of the selector 
or as it drop s into place . 

18. SELECTION BEYOND 

As the switch advances to position 
· 7 3/4, ground through cam E is connected to 

the sleeve of the selected trunk as a busy 
condition. With the switch in position S, 

· a circuit is closed from ground on the ar
mature and make contact of the (CH) relay, 
to through the secondary winding 
of the . relay, which .operates advancing 
the switch to position 9 .  ·In position 9 ,  

· the tip and ring sides of the outgoing fun
damental circuit are closed through the tip 
and ring terminals of the selected ·trunk 
for selection beyond, through the FT and 
FR bru shes of the sende� .selector, and cams 
F and G respectively. After selection be
yond has been completed, ground in �he serDlr 
is removed from the SC lead, releasing the 
(CH) relay in turn releasing the · (L) ·relay. The (L) reiay released, advanc�s the switch 
to position 10. As the switch leave s posi
tion 9 ,  .the dialing circuit is opened at 
cam P and as i.t leaves po�ition 9 1/2 the 
dialing circuit . i.s opened at cam Q and, in 
position 9 314. the ring lead from the line 
finder is closed through cam Q to the· (PT} 
selector switch and in position 10 the tip 
lead· is closed from the· line firide.r thru 
cam P to the (PT) selector switch. 

19� FIRST T,EST OF CALLING LINE 

. As the district switch enters position 
. 9 3/4 to 10 1/2, the (PT) magnet operates · 
through the S bru�h and 2 �enninal, to 
ground -0rt cam H • .  The (PT) magnet operated, 
steps the . brush assembly to terminal 3. 
With the line test switch on terminals 3 ,  

. 4, 5 and 6� 48 volt bAttery �s connected 
to the tip side of the subscriber's line, 
through terminal 3 ana �.r1· J. orush of the 
selector and c am P. The charge in the sta
tion condenser is thus neutralized so that 
it will no

.
t with the proper

. 
func

tioning of the relay �s the line is 
tested; when the line test switch enters a 

.test position . A circuit is also closed 
from battery through one winding of the 
re operating coil, winding or the (DC} relay, 
R brush a·nd terminals 2 to 8 of th$ test 

.switch, to ground throup:h·the noninductive 
winding of the (RC) relay, operating the 
(DC) relay . The operatiOn of the (DC) . . . 

relay closes a holding circuit for the (D). 
relay. With the line test switch on ter
minal J, battery is connecte d through its . 
(B) brush and J terminal, .to grou�d through 
the primary winding ot the (RTJ relay whM:h operates. 

20. ROUTINE TEST 

The (RT) relay operated • (a) connects 
ground from cam W ,  (C) brush and 3 terminal 
of the line t .e st switch ; niake contact and 
3400 ohm winding ot the (RT) to bat
tery through the winding of the relay 
which operates and {b) connects ground. on 
its armature to the selector time alarm ci'r
cuit. The function of the (RT)· relay . is to 
make a routine test of the (T) relay on . 
each call before it is connected to the line 
in connection with making two-party tests. 
If the ( T) relay o.perates satisfactorily in 
series with the 3400 ohm winding of the (RT) 
relay, it does so on less current than it·, 
would receive under the worst line circuit 
conditions, thus assuri n� its operation 
under the worst circuit condition. If the 
(T) relay does not operate in series with 

the 3400 ohm winding of the (RT) relay, the 
(PT) selector remains on terminals 3 ,  causing 
the selector time alarm circuit to function. 
When the (T) relay operates on a routine 
test, ground on its armature is connected 
to battery through the primary winding of 
the (I) relay, which operates. The (I) re
lay operated, connects ground on its arma
ture, terminal 3 and S brush of the party .. 
line test switch to battery the . 
winding and break contact 0£ the magnet, 
operating the selector which steps the 
brushes to tenninal 4. With the line 
switch on terminal 4, ·the operating circuit 
for the (T) is opened, at the C brush , . 
releasing the relay. The (T) relay re-. 
leased, opens the circuit through the (I) ·· ·· 
relay which releases. The (I) relay re
leased, steps the selector to tenninal 5. 
With the line test switch on terminal 5, a 
circuit is closed to ground through the 
make contact of the (TST ) interrupter, pper-

. a ting the (PT) · selector . When the contacts 
of the interrupter break, the energizing 
circuit of the selector magnet is opened, · 
releasing the which steps the brushes 
to terminal 6. The selector continues · 
to operate under control of the (?ST) inter
rupter advancing the line test switch to 
position 9. 

21. TESTING sua.;;.sTATION . ; . 
f 

At ·terminal 7 of the line test switch 
the subscriber's line is tested to determi.ne 
which party on the line has originated the 
call, in order that the call may be registered. 
correctly.· If the call originates ·at the 
station whose ringer is connected to ground 
through a condenser, the (T) relay does not 
operate. I£, however, the call originates 
at the station with the grounded �inger, the 
(T) relay operates in turn.operating the · 
(-RC} relay. The (T) relay operates in a 
circuit from ground through the sub•station 
ringer, over the tip side of the line, 
through cam P; (T) brush and terminal 7 of 
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the line test selector, to battery through 
the winding of the (T} relay. The,opera
tion. of the (T). relay closes a circuit from 
ground on its armature, break contact of 
the (RT) relay, make contact of the (Cil) 
relay to battery thro�gh the inner winding 
of the (RC) relay which operates. The (RC) 
relay operated, prepares a circuit for the 
operation of the tip party's. message regis
ter as explained hereinafter. 

22. TALKING SELECTION 

With the switch in position 10, the 
sender circuit functions and connects ground 
to the FT lead, causing the (L) relay to . 
operate and lock through its inner winding 
over the tip. of the fundamental eireuit. 
The (L) relay operated, advances the switch 
for talking s�lection. As the switch ad
vances, ground is intermittently connected 
to the tip side of the fundamental. circuit 
through cam E., holding the (L l relay oper-

· ated, but successively short-circ.uiting and 
pennitting the reoperation of the stepping 
relay .. in the sender circuit. When �uffi
cient impulses have been sent back to-sat .. 
isfy the sender, the fundamental �ircuit is 
opened, releasing the (L) relay. The (L) . 
relay released, opens the circuit through 
the R·magnet, stopping the switch in posi
tions 11, 12 or 13; depending upon the class 
of call. With the line test switch on ter
minal 9, the (T) relay releases,· if · operated, 
and 4g volt battery is disconnected from 
the tip side of the line. With th� line 
test switch on terminal 9 and the. d,istrict · 

sequence switch in position 10, a circuit · 

is closed energizing the (PT) selector .mag ... 
net. As the district switch advaniees from 
position 10 l/2,.the operating circuit of 
the (PT) ·magnet is. opened at cam H, releasing 
the magnet which st�ps its brushes to tenni
nal 10. With the test switch on terminal 
9, the holding circuit of the (DC} relay is 
transferred from the noninductive. winding 
of the (RC) relay and closed metallic over 
the sub-station loop. 

2.3. DISCHAtW!NG THE SENDER 
With the (DC) relay a lock

ing circuit is closed for (Di relay after 
the switch advances from position 9, The 
( D) relay is made slow in releasing so that 
the connection will not .be lost if the 
switchhook at the called station is momen
tarily depressed.· As the switch· leaves 
position 10, the holding circuit of the (CI) 
relay is.transferre� from ground on cam S 
to .ground on cam E� under control of the (L) 
;relay. The release of the (L) opens 
the holding circuit through the '.relay, 
disco'nnecting .the sender from the district 
circuit and releasing the (CII} relay� 

· 24. CALLED .P An TY ANSWERS 
When the receiver at the cal.led sta

tion is removed from the switchhook, with 
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the switch in position 
·

11or12 ,, ·reversed 
battery and ground from the incoming circuit 
operates the (CS) relay. The ("CS) relay 
operated, closes a circuit'from ground on 
cam If to battery through the winding of 
the ( ) relay and F .cont�ct of ·the (CHG) 
interrupter. When the interrupter contact 
closes, the (I) relay operates and locks 
on the same ground through its make contact. 
When the B contact of ·the interrupter closes, 
the operation of the (I) relay closes a cir
cuit from ground on the interrupter contact 
to battery through both windings of the 
(CH) relay, operating the relay. ·The (CH)· 
relay operated, locks and, when R wiring 
is furnished, closes a circuit from battery 
on its make contact to hold the (SL) .relay 
operated. The (CHG) interrupter is so 
connected in the circuit that the operatio� 
of the (CH) relay is delayed for at least 
two seconds after (CS} relay operates. This 
delay is to prevent the false op•ration of 
the (CH) relay should the (CS). relay oper
ate momentarily before the called party 
answer�. dµe to anv line disturbance. 

25. REMOTE CONTROL ZON£ REGISTRATION 

When "S" wiring and apparatus are 
furnished and ·a call is made to a zone which 
l'.'8quires multiple registration or timing 
the connection is routed thru the remote 
control registration point and the district 
switch is directed to position 11.· After 
the called subscriber has answered in the 
case of the initial charge, or after a time 
interval, in the case of an .overtime charge,· 
the remote control ,registration point re
places negative battery and ground on the 
trunk with high voltage posi.tive battery on . 
both the tip and ring, with a difference of 

· 

potential between the tip and ring so as to 
hold the (CS} relay operated during registra- . 
tion. This battery causes the (V) tube to 

, 
break down.and allow current to

· 

flow for 
operating relay ( SX). 

· 

Relay ( SX) operating. 
connects positive 48 volt battery thru front 
contact of the (RC} relay to the H lead. for 
operating the tip party's register in ,case 
the tip party is calling, or it c-onnects 
negative 48 volt battery .thru back contacts 
0£ the (RC) relay to the H lead for operating 
the ring party's register, in c�se the ring 
party is calling. Removal of positive bat
tery from trunk·and reconnection of negative 
battery causes the (V) tube to restore and . 
release relay (SX), which disconnects regis� 
ter b�ttery. 

26. NON�ZONE OVERTIME REGISTRATION 

When "N" wiring an d apparatus an(j. 
Fig. 2 a re furni�hed and a non· zone 

--·--•- •n• ---·-··---- ••·------·--··---··------··••• --- . .-. . .. � ,� . ......... ·- �-------,;_·--··-··•"�·-----·--·Mo-• '! 

/ / "_.,, ··• / ' - • J:� I .. I 

. ,., 

'I 
I 

I: 
! 

Ii 
I. 

operated, 
the . 

rel_ ay 
(CI) 

.._ IA , i 

r .. 

cl 

..,.._ 

,_ ~-
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



,,,... . ,..., 

CD-20640-01 

call i s  :r.a d e ,  the dis tric t switch i s  direc ted 
to positi on 12 . Th e ( CS) rela y operates 
when th e call ed s ub sc ri ber answers , an d 
ope rates th e  (I) and ( CH )  r elays . und er co �
trol of the ( CH G) int e rrupter as cov ered in 
paragraph 24. When re lay ( CH )  operat e s ,  a 
c ir cui t i s  cl os ed f rom ground thru c ontacts 
of the ( CS )  rel ay ,  to b attery thru the ( ROT ) 
magnet of the timer , cam Z and c ontacts o f  
the ( CH )  relay . Thi s caus e s  th e timer to 
enga ge with the d riv e  shaft that is bei ng 
driv e n  by the t elechron motor which furn i shes 
the drivi ng power for 20 timers of the asso
c iat ed group of 20 d i strict s .  Whe n the ( ROT) 
magnet is energiz ed ,  cont acts L and CH func• 
tion immedia tely. Contact L remains clos ed 
a s  long a s  th e m a gne t i s  ene rgi z ed ,  and con
n ec t s  groo nd th ru  th e normally clos ed con
tac t s  HD to the ( ROT ) magnet a s  a holding 
c ircuit ; to guard a ga inst the p os sibi l ity 
of i nt erference with th e t iming by momentary 
switchhook flash ing of th e  cal led party. 
Contacts CH co nne c t  posit ive 48 volt batt ery 
thru r esi stanc e ( Rl )  and fro nt co ntacts o f  
t h e  ( RC )  relay to the "H" l e a d  f o r  operat ing 
the tip party ' s  r e gi s ter , in case th e t ip 
party is cal ling , or they c o nn e c t  ne gat i ve 4g volt batt ery thru r esi stanc e ( C )  and 
bac k  conta c t s  of the ( RC ) · rela y to the "H " 
l ead for op e rati ng th e  ri ng party ' s  re gi s ter, 
in ca s e  the ri ng party is cal l ing . Contacts. 
CH are cl os ed only for a bri ef i nterval whi ch  
i s  suff i c i ently long to operate t h e  regi ster, 
and then th ese conta c t s  open a s  th e timing 
gear advanc es from it s norma l posit i on. Con
tac t s  CH cl os e onc e for each interval of 5 
minut es an d 7 s ec ond s of c onversat ion . As . 
th e t ime r approa che s th e end of each inter
val the HD c o ntacts open and th e t imer wi ll 
adv�nc e to th e suc c eed ing ti ming cycl e only 
if rela ys ( CS )  and ( CH )  are o perated and 
th e swit ch is in pos it ion 12. Thi s insur es 
that char gi ng for any int erval will rx> t  occur 
unl e s s  bot h the call ing and th e c al l  sub
s crib e rs a r e still on th e l ine at the start 
of each interval . I f  n e ith e r  subscri ber ha s  
disconne cted , th e  timer will co ntinue its

. pro gress unt i l  the HD cont ac t s  reclose prior 
to th e start o f  a new tim ing interval , and 
from thi s po int on 1 the ope ration for th e  
new o r  o verti me interval i s  th e  same as 
d es c rib ed for · the init ial interval . 

tvb e n  d i s c onne ct i on o c curs , th e opera
t ion is the same as d e s c rl bed in paragraph 
28 exc ept tha t as the s wit ch leaves positi on 
12 th e . ( HOT) magnet of th e  timer , i f  op era
t ed , wi ll rel e a s e ,  and the timer will re
store t o  norma l .  

27. OPERATOR A �SWERS 

The switch advanc e s  t o  posit i on 13 , a$ ·
d e s c ribed above and when the ope rato r  i n-

the plug of an answering cord in th e  
answering jack o f  th e  t runk ,  th e ( CS)  relay 
operate s  on reverse batte ry arid ground ov er 
the · trunk. The ( CS)  rela y ope rated , . clos e s  
a circuit ·operating th e  ( L) rela y , advanci ng 
the switch to posit ion 14. With the swit ch  

ISSUE 6-D 

in posi t i on · 14 ,  th e repe ati ng co il and bat
t ery a re d is conne cted and th e T and R l eads 
are conne c t e.d directly to the T and R bru sh es  
o f  th e s el ec to r  thr ough cams P and Q re  sp ec - . 
ti v ely. As the s wi t ch ent e.rs positi on 13 -l/2, . 

th e ( L )  rela y locks i n  a ci rcuit from ground ·. 
over lead S of th e  s el ected trunk and in 
pos it ion 14 , the ci rcuit through the 
inner wind ing of th e rela y is t ran s· · 
ferred from th e c ontacts of the ( DC )  relay 
to the c ontacts of cazn J. In pos iti on 14, .a 
checking tone cir c�it i s  cl osed over th e 
sle eve of the ofe rator ' s  tn.ink , cam E ,  make 
c ontact of th e L)  relay , cam V ,  2 mf con
denser , c am X the S brush and terminal at. 
the l ine f:ind er bank , to ground through the 
windi ng of th e ( CO )  rela y f or pumber · ch eck
i ng. 

28. DISCON� ECTION - REGULAR CALL . 

When th e r eceiv f'r a t  the ca l l ing sta
t ion is repla c ed on th e swi tchhook , the ( DC )  
relay in turn rel ea sing the ( D )  
rela y .  The rela y  rele ased , cl ose s a c ir
cuit through the R magnet , adva ncing th e · 
switch to posi t ion 16. The t est switch ad
vances to po siti on 11 as th e sequenc e swit ch 
pa s s e s  posi t ion 13-1/2. As the s wi tch enters 
po sit ion 14-3/4 ground is conn ected throu gh . 
to th e of the ( PT )  ma gnet and termi� 
nal 11 and brush o f  th e te st swit ch , en
ergi z ing th e magnet . When the · swit ch . leaves 
posit i on 15-1/4 , th e energizing circuit f o r  
t h e  ( PT )  magnet is open ed a t  cam H ;  rel easing 
the magn e t  and a dvanc ing th e line t e st swit.cb 
to t erminal 12. Th e ( TST) interrupt er steps 
the s wit ch to terminal 16. 

29. SECOND TEST OF CALLING  LINE . 

As the . line test switch pa s ses over 
terminal s 12 and ·13 with th e dist ric t  switch 
in posit ion 1 6 ,  batt ery is c onne cted through 
th e ( T ) brush and cam P to the t i p s ide o f  
t h e  l ine to di schar ge th e sub station conden
s er. On terminal s  14, 15 and 16 o f  the lin e .  
t e st switch , a seco nd test is ma d e  o n  the · 

line . Dur ing this test , th e tip and rin g or · 

th e l ine are shor t-circuited thro ugh the make 
c ontac t . of the ( CH )  rela y in order to t e st 
for a foreign ground on eith er sid e of the 
l in e .  With th e distric t swit ch in posit ion 
16 , th e ( I )  relay ope rat es in a c ir cu it f:ran 
batt ery through it s inper winding , to grou nd . 

on t erminal 12 and ( C )  brush of the line t e st  
swi.t ch ,  and remai ns operated un�il the line 
test switch advanc e s  from posi t  ion 1 5. If 
the ( T ) relay operat e s  in rsit ions 14 to 16 
of the test swit ch • the ( I  . rel.ay is he ld 
operated and the line test swit ch steps to 
t erminal 16 . With the ( I )  relay o pe rat ed , 
the t est switch is held on t hi s· terminal and 
a ci rcuit is c losed, operating th e sele ctor 
t ime ala rm circuit . When t he alarm i s  in
v estigated , the s equenc e  swit ch mus t be ad
vanc ed to pos ition 17 • mal'.lually ·to prevent 
a fals e  char ge to the calling stat ion • .  If, 
how ever , th e line is free f rom when . 
the s e c ond test is made . the relay does 
not ope rate and t he ( I )  r ela y  releases a nd 
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clos es a circuit from grou o:i through· it s 
break -contact , terminal 16 and { S )  brush of 
the test switch , t o  battery through th e  wind
ing and break conta ct of th e ( PT) magne t ,  
stepping . the brush es ·  to termina l 17. The · 
sele ctor then s teps t o  posi tion ZO und e_r 
cont ro l  of the (TST )  interrupter in o rder w 
allow suffici El'lt tim e for the ope ration of 
the message re gis ter in th e associated line 
c ir cuit .  As the line test s wit ch pa sses · 
over terminals 17 to 19 , a me ssage register 
c ir cui t is. cl os ed , operating th e pro per . 

· message regis ter in the assoc ia ted line c i r
cui t.  

I f  the c ircui t is arranged for non-mne 
overtime regi strat ion per N wi ring , th e 
regis trat ion circuit is open in s equenc e 
switch · posi tion 16 , registration takes 
pla c e  duri ng conversation as previ ou sly de
scribed , and the t e st . switch advanc es t o  po
sition 20 with out timing , on closur e of the 
( TST} _ interrupter. 

When S wi ring and apparatus are . !Ur
ni she d ,  and a ·call is ma de to a zo ne requ ir-
ing multi ple regis trat ion or timi ng, the ( CH) 
relay releases as the sequenc e switch ad
vances out of posi tion 11. The ( CH )  relay 
relea sing, prevent s r egi stration. 

The tip and ri ng of the line are short
c ir cui ted durin g the seco nd t est thru th e  
contacts o f  th e  ( 'CH ) ·and ( I )  rela ys in 
serie s ;  so tha t th e short circui t is removed 
wh en the ( I )  relay· releases at the end of 
the seco nd l ine test.  Thi s prevent s the 
pos.sibility of thi s short circu it being on 

· _ at the t ime th e ( CO )  relay of the line c ir
cui t is released to regi ster th e  grounded 
party the re�y allow ing the (L) rela y of th e  

. line cir cuit to operate momentarily and 
prevent regi stration. · 

JO. 

30. 1  

MESSAGE REGISTERING ON NON -ZONE 
CALLS - WITHOUT NON-ZONE OVERTIME 
REGISTRATION 

Circuit no t Arranged for Remote Con
tro l  Zone Registration ( "R• Wiring) 

As expla ined under first t est· of call
ing l ine , th e  (RC )  relay ope rates and loc ks 
on th e  fir st l ine t est when th e call origi
nate s. at the stat ion with th e grou nded 
ringe r ,  .but doe s not op erate on l ine tests · 
whe n th e  call origina tes at the stat ion wh:>se 
ringer is connected in s erie s with a con� 
dens er. Th.e operation or non-operat ion of 
the' ( RC )  relay determines wh ich station 
regi st er shall register the call. If a call 
origina tes at the station \ooho se ringer is 
conne cted t o  ground · in serie s witb a con
dens er , the ( MRl }  message regia t er in the 
l ine c ircui t operates. The r egistering 
c ircuit is t raced from bat� ery on th e nak e 
c ontact of the ( CH )  relay through cam T ,  
break contact of th e ( I) relay , break co,n
tact of the ( RC )  relay � through the ( C )  re
sistance over lead H ,  through wi nding of 
the { MRl ) message re gister to ground . 

Page 8 

On calls originating at the station 
wbo s e  ringer is perman ently c onne cted to 
ground ; the ( RC )  relay · o perates and locks 
and closes a c i rcuit short-cirC'Qit ing the 
( E )  wh i ch r eleases. The ( E) relay re 
leased , open s the c ircuit through the 
( SL )  relay which releases , ( b ) opens the , 
operating circuit for th e (MB) rela y ,  but 
the ( MB )  relay doe s not release · on acco'tnt 
of a circuit · being c losed to ground on cam I. 

· The rel ease of the: . ( SL) rela y opens th e  c ir
cuit , releasing th e ( CO )  relay and closes a 
cir cuit o peratin g the ( F )  relay which opens 
the tip and ring leads. When th e ( C O )  relay 
releases , . th e (MR2 ) me ssage register is c on 
nected to l ead H and reg:i,. stering circuit fo r 
the second party stat ion is trac ed frc:>m bat
tery on the mak e contact of the { CH )  rela y ,  
break contact of the (I )  relay,  make contact 
of th e ( RC )  rela y ,  contact of the ( G) relay ,  · 
through th e ( C }  resi stanc e ,  brush and com
JnUtator of the (LF )  s ele ctor , ov er lead 
t·o ground through the wind'ing of the 
message r egister. 

As the operat ion or r gi.s ter ( MR2 )  ia 
dependent on the release of the ( SL )  relay , 
it wi ll be noted that th e sleeve of th e line 
at the final frame is le ft unguarded by the 
release o f  the ( SL)  relay. In t he event . that 
the line is again seiz ed by a final sel ector 
immedia tely upon th e r elease of the ( SL )  re ,.. 
lay , the ( G) relay · ope.rates and opens the 
regi st.er c ircuit , thus pre venting the wrong 
station being charged wi th the c all.  The 
( G) relay operates over the ( S ) l ead to bat 
tery on the S lead of th e · fi nal selector 
which s eized thi s line .  

30. 11 CIRCUI T ARRANGED FOR NO CHARGE 
TALKING POSITI ON 11 

When it is desired t o  make posit ion 11 
a no charge talking position with . neither 
Remote Control Zone Regis tration or N on-Zone 
Overtime·  provid ed it is nec essary to furni sh 
Sequence switch D-179637.  Wit h thi s arrange
ment , as the sequenc e switch advanc es out of 
positi on 11 , the ground to th e armature of 
the ( CS )  relay is opened at SS3-I  and the 
( CH )  relay lock ing circuit i� opened at 
SSJ .. O relea sing the ( CH )  relay. No charge 
is ma. de in posit ion 16 as the char ging cir
cuit is open . with ( CH )  relay normal. The 
message register will be operated in posi-
t ion 16 a s  o�t l ined above when posi t ion 12 
is the talking positi on� 

30. 2 Circui t Arranged . for Remote Control 
Zone Registration ( S  and SL Wiring) 

As expla ined in paragraph JO . l  relay 
(RC ) will be operated if th e call originates 
at the s tation with th e ground,ed ringer , an� 
will not be operated , if th e  call originat es 
at the . stat ion with th e grou n.ded· ringer , and 
will not b e  operated , i f  the · call or iginat es 
at the s tation with the nongrounded ringer. 
With the s equence switch in posit ion 16 , th e 
( PT )  selecto r  in position 17 to 19 and the 
( RCJ relay operated ,  positiv e  battery thru 
resi stanc e ( Rl ) , back contacts of relay ( I ) ' 
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cam T and front contacts ot relay (CH) , is 
connected to lead H, caus ing the ope ration 
or the (MR2 ) message register in the line 
c i rcuit , the reby regist ering a call for the 
station with the �rounded r inger.  

With re lay ( RC )  normal und er tha above 
conditions , negative battery thru res istance 
( C } ,  back c ontact s  of re lay ( I ) , cam T and 
front contacts of relay ( C H }  is connected to 
lead H, caus ing the operation of the (MRl ) 

. mes sage register in the l ine o i rcuit , there
by registering a call for the station with 
the nongrounded ringer .• 

3 1 .  RESTORING LINE FINDER TO NORMAL 

As the line test switch steps to t er
minal 20 , .a · c i rcuit is closed th rough the R 
magnet , advanc ing the dist rict switch to posir
tion 17 . · The A cam advanc es the switch to 
posit ion 18 . As the switch enters position 
17

l 
a c i rcuit is c losed operating the (DS )  

r e  ay i n  the line finder c i rcuit . The (DS ) 
re lay ( a ) locks through its make 
contact and ohm wind ing t o  battery , 
( b )  closes a circuit th rough the outer wind
ing of the ( F )  re l�y , thus insuring tha hold
ing of this re lay unti l  both the line finder 
se lector and the district selector have re
turned to normal,  ( c } � operates the l ine 
find�r DOWN magnet from g round on 1 ts arma
ture , which restores the line finder s elector 
to normal . When the line finder s elector 
returns to norma l ,  ground is disc onnected 
from the M commutator segment , releas ing the 
(E) , (DS ) and (MB ) relays . 

) 2 .  RESTORING DI STRICT TO NORMAL 

With tl::_e district switc h  in pos ition 18 , 
a circuit is clos ed through the winding of · the { PT )  nagnet which operates and advances 
the switc� t o  t e rminal 21. With the line 
test swiv ch · on terminal 2 1 ,  a circuit is 
c los ed �hrough the DOWN mag�et , restoring 
the s e�ector to normal . When the dis t rict 
se lector reach es the bottom of the frame , a 

. circuit is c losed from ground through the Y 
commutacor brU.sh and s egment , (D) brush and 
termin:1. l 21 , ( S }  brush and terminal to bat
tery through the ( PT ) magnet , stepping the 
brusies to t e rminal 22 . With the test switch 
on rnrminal 22 a c ircuit. is c losed from ground 
on te rminal 22 and ( S) brush to battery 
tt.rough the {PT) magnet , ste pping the . switch , 
tJ terminal 1 .  With the line t est switch on 
1erminal 1 ,  ground through the Y commutator 
brush and s egment (D) brush and terminal 1 
of the line test cam B to batte ry  
through th e R magnet �  the distric t 
switch to pos ition 1 .  As the switch leaves 
position 18 , the c i rcuit through the DOWN 
magnet is  opened , and after position 18 1/4 , 
the c i rcuit through the oute r  winding of the 

. ( F )  relay is o pened • releasing the relay . -
The { C· )  relay in Fig . 5 re leases after posi• 
tion 18 - 1/4.• 

J J .  TIMED RELEASE 

When the t imed release feature is fur- . 
nished and "T" wiring omitted , if the call
ing subs c riber fai ls to replac e the receiver 
on the switchhook after the called subsc riber 
has dis connect ed,  the releas e of the ( CS )  

· 

relay due to the incoming trunk functioning 
3tart s the district release circuit counting 
t ime . At the end of the release interval · , . 

ground is connected to operate relay ( F )  on 
its s e condary winding . Relay (F ) operated 
opens the calling subscriber ' s  bridge whi ch 

. - [ c.aus es the (DC ) re lays to release . Relay (D) · 
releas ed caus es the dist rict to advance as 
explained in paragraph 28 . In the· case of 
nongrounded party the dis trict will return 
to norma l .  However ,  in the case of the 
grounded party the distric t will block irt 
the s econd t est position as covered in par
agraph 29 and the time alarm will function . 
Wh en "T" wiring is furnish ed ,  if the calling 
subs criber fails to disconnect , a s elector 
t ime alarm is  operated thru the bac k  contact 
of the ( C S )  re lay and the front contact of 
the ( CH )  relay . 

34 . DISCONNECTION � TALKING TO OPERATOR 

With the p lug of the answe ring cord in 
the trunk jack at the inc oming end , ground 
is conne cted to the sleeve terminal of the 
t runk to ho ld the district ( L ) · re lay opera
ted . If the plug of the cord i s  removed 
from the t runk jack before the rece iver at 
the calling station is replaced on the switch- . 
hook , the line re lay in the trunk . c i rcuit 
operates , thQreby holding the ground on the 
s le eve terminal of the trunk . When the re-
ce iver at the calling station is replac ed on 
thQ switchhook and the plug of the answering 

. . 

cord is removed from the t runk jack at the 
inc oming end , the (DC ) relay releas es • , .. ground is disc onnected from the sleeve 
the trunk , releas ing the ( L) relay ,  thus ad� 
vanc ing th e switch to pos it ion 1 5 . As the 
switch advances from position 14 1/4 ,· thfi . 

c i rcuit through the inner winding of 
the re lay is at cam J ,  releasing 
the relay . The relay r-eleased , advances 
th e swit ch to pos ition 16 . With the test 
switch in pos ition 20 , a c ircuit is c losed 
th rough the R advanc ing the. switch . 
to position 17 , the cam it to 
pos ition 18 . In position 16 , the relay 
be ing normal , battery is not connected over 
lead H to operat e the register in 
the line c i rcuit , as the is not charge
able . From this point on , the line finder 
and district selectors are restored to nqr-
mal as described in -paragraphs 3 1  and 3 2 .  

3 5 .  DISCONNECTION BEFORE LINE FINDER 
SELECTOR FINDS LINE 

Should the calling subscriber replac e 
the rec eive r on the switchhook before a hunt
s elector finds the line , the ( L ) relay in the 
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line circuit releases . removing battery 
.from t he H terminal at ·tbe mult iple bank.  
The selector therefore travels to the t op 

· of the bank and the H brush of the s.elect or 
make s· contact with the terminal of the H 

at the t op of the multi ple bank , The 
relay operates  from ground on the break 

c ontact and armature of the ( DS ) re lay , 
winding of the ( H) relay , cam W ,  H brush of 
the s elector to battery . The ( H) relay 
· operated , r eleases the ( LF)  relay , which in 
turn release s  the ( F) relay and opens the 
circuit through the UP magnet . The N commu-

· tat or s egment i s  opened wi th· the sele ctor 
brush rest ing on the H c omb t o  prevent th e 
dist rict swi t ch from advancing f rom normal 
when the ( F }  re lay is rel ea sed by the re
lease of the ( LF)  relay . When the ( F) re
lay releases , the (DS ) relay o perat es  from 
ground on the X commutat.or .brush and seg
ment through its 1 , 000 ohm wind i ng , The 
( DS )  relay operated , operat es the

. 
DOWN mag. 

net restoring the s elector to normal. 

36.. POSITIONS 2 TO 6 

. If t he rece iver i s  replaced on the 
swit cnhook at the calling station while the 
district switch i s  i n  positi on 2 to 6 ,  the 
dialing ci rcuit is opened at the calling 
stat ion causing the sender c ircuit to func .. 
tion and c onnect a direct  ground to the SC 
lead the (CH ) relay and causing 
the relay to re lease on account of the 
increas e d  current flow through the out er 
winding of the relay . The ( D )  relay is  con
nected di fferent ially , but doe s  not re lea se 

. when its inner winding is  connected directly 
t o  ground and its outer winding c onnected to 
ground in · serie s  with a resistance . The ( D )  
relay released , advanc es ths swi t ch t o  po� i-
t i on 6.  · 

In position 6 the DOWN magnet operates , 
· rest oring the di stri ct selector t o  normal .  
When the selector . rea ches the bottom o f  the · 
bank a ci rcuit i s  closed from ground through 
the Y c ommutator to battery through the R 
magnet ,  advancing the switch t o  pos iti on 7 .  
In pos ition 2/10 or 2/9 a circuit i s  c losed 
through the. outer winding of the ( DS )  relay 
to on the M commutaior , operating the 

relay , wh ich operat es  the  line finder 
DOWN magnet returning the line fi nder to 
normal . 

A s  the di strict swit ch enters positi on 
5 ,  the ( PT )  sele c t or i s  operat ed . When the 
d i stri ct switch advances from position 6 1/4. 
the ( PT )  magnet re lease A ,  stepping the test 
swit ch to posit i on 2 .  Ground on the Y commu
tator through the D and S brush es steps the 
test switch t o  position 4 .  The t e st s e lec
tor steps to t erminal 5 in a ci rcuit from 
ground on th e break contact of the (I ) relay 
and steps to termi nal 8 under c ontrol of the 
( TST ) interrupter . Ground on terminal 8 
c ause s  the test selector to st ep t o  t erminal 9. With th e test swit ch in position 9 ,  a 
c ircuit is closed from ground on the Y 

Page 10 

commutator advanc ing the di str.ic t  switch 
to position 11. As th e district switch  
passes through posi tion 9 3/4 t o  10  1/2 , 
the ( PT )  magnet operat e s . As the di strict 
switch advances from position 10 1/2 , the 
( PT )  magnet release s ,  stepping the line 
test switch t o  t erminal 10 . When the di s 
tri ct swit ch advances t o  posit i on . 10 , · a c i'r� 
cuit i s· c losed from ground on cam I ,  l;>reak · 
contact o f  the  ( D )  relay , cam D t o  battery 
through· the R magnet , advan cing the switch 
t o  position 16 • . As the district swit ch 
passes through position 13 , the ( PT ).  mag-
net operates , and when the  di �tri ct swit ch 
advances from 13 1/2 , the ( PT)  magne t . re
lease s , stepping the test swit�h to  term, �al 
11 • .  In position 14 · 3/4 the ( PT )  magnet 
again operat e s  and releas es  wh en the dis
trict  switch advanc es  from pos iti on '15  1/4 ._  
The re lease of the · ( PT )  magnet advanc e s  the 
test swit ch t o  t erminal 12 . Ground through · 
the ( TST ) interrupter. is c onne cted through 
the (PT)  magnet , adv.anc ing the te st swit ch 
to terminal 16 . On termi nal 16 , ground on 
the break c ontarit or the ( I )  relay advan ces  
the test swit ch t o  t erminal 17 ,· The swit ch 
advanc es to terminal 20 , under control of 
the ( TST ) a

.
nd closes a c ircuit 

from ground thru the brush and t erminal 
20 , advancing the di strict switch to pos i- · 

tion 17 , the A cam advanc ing it to posit i on 
1$ . Ground on cam I break contact of the 
(D ) relay , cam D, ( S f  brueh and terminal 20 
of the test s e le ctor advanc es  the swit ch t o  
terminal 2 1 .  The Y segment advances the 
switch t o  terminal 22 . On terminal 22 
ground t hrough the ( S ) brush steps the test 
switch to · terminal 1 ,  wh ere a circuit is  
c losed advancing the di strict swit ch t o  posi
tion 1 .  

· When the line finder selector returns 
to normal , groµnd is di s c onnected from the 
M c ommutator , thus . relea sing the ( � ) , { OS )  
and ( MB )  relays . The (DS ) relay reieased , 
releases the ( F )  relay , restoring the cir
cuit to normal � 

37.  POSITION 7 TO 10 
I f  the . rec eiver at the c alling sta

t ion is replaced on the swit chhook wh ile 
the di stri c t  · swi tch is  in pos ition . 7  t o  10, 
the swit ch advances · unt i l  select ion beyond 
is completed , when ground is disconne cted 
from the SC lead in position 10 . Aft er sub
s criber ' s  line is te sted and line t e st 
s e le ct or steps to pos ition 9 ,  the ( DC )  
relay release s , relea sing t h e  ( D ) relay 
whi ch closes a circuit through the R magnet , 
advanc ing the swit ch t o  pos i tion 16 . As . . 
the swit ch advances  t o  posit i on 16 , the line 
t e st swi tch steps to terminal JO , and in 
position 16 , the ( L )  relay be ing relea sed , 
advanc e s - the swi t ch t o  posit i on 17 , the A 
cam advanc ing it to posit ion 1 8 .  From this 
point on the d i strict return s to normal as 
c overed in paragraph 3 2 .  
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J S .  TELLTALE - LINE FI NDER SELEC TOR 

; a . 1  Brush e s  Not Tripped 

The { LF )  re lay rel ea s e s  when the l i ne 
finder rea c h e s  t e l ltale , due to the N and 
C being opened . The release of 
the r elay rel ea s e s  t h e  U P  magnet , and 
also rel ease s the ( F ) relay provided a s en
der has been found.  The release of the 
( F )  re lay operat e s  the ( DS)  relay whi c h  
l o c k s.,  operat e s  t h e  down drive magnet a n d  
re -operat e s  the ' ( F ) relay , returning t h e  
l i n e  find er t o  normal .  

38 . 2  With Brushes Tripped · 

Should the s e l e ct or travel t o  the 
t e l ltale p o s it i on whi le hunt i ng , with the 
mult i ple brush tri p pe d , a c ircuit is c l os ed 
from batt e ry in the t rip t ircuit , t ermi nal 
of the H c omb at the top of the mult iple 
bank ( shown on TRIP c ircuit ) ,  H multiple 
brush of t h e  line fi nder s e le ct or , c ont a c t s  
of cam W ,  winding of t h e  (H}  t o  
ground o n  t h e  armature of t h e  relay , 
operating the ( H )  relay . The ( H )  relay op
e rat e d , releases the ( LF )  re lay , whi ch in 
t urn release s the ( F ) re lay and t h e  UP mag
net . The ( F ) re lay releas e d , opens the 
c i rcuit through the t elltale alarm if fur ... 
n i sh e d  and c onne c t �  ground through the X 
c ommutator brush a nd segment to bat t e ry 
through the 1000 ohm wi nding of the ( DS )  
relay , whi c h  operat e s , i n  turn ope rat ing the 
DOWN magnet , restoring the s e lect or to nor
mal . 
3 9 .  TELLTALE DI STRICT SELEC TOR 

Should the select or travel t o  the 
t e lltale pos it i on du ripg b rush s e le ct ion , 
ground on the X c ommutator brush and s eg
ment is con�e ct e d  through cam B ,  t o  battery 
through the R magnet , advancing th e switch 
t o  posit i on 8. Under th i s  condit i on the 
resi stance of th e c i rcuit over the SC lead 
is not suffi c i int to operate the (CH } relay , 
and the di st ri c t remains in posit i on 8 unt i l  
it i s  restored t o  n ormal manua lly . If the 
d i strict goe s t o t elltale during group s e l
e ct ion , ground on the X c ommutator adva nc e s  
i t  to pos i t i on 8 .  In $ ,  ground on 
th.e SC lead holds the r e lay operat e d , 
wh i ch in t urn operat e s  the ( L )  re lay . The 
( L ) relay operat ed., advanc e s  the swi t ch t o  
posit i on 9. The (CH ) and ( L ) relays remain 
operat e d  and the di stri ct rema ins in posi 
t i on 9 unt i l  it i s  restored to normal manu• 
ally . · 

40 . OVERFLOW 

. . If all . the t runks in the group are 
busy , the di strict s e lect or , whi le t runk 
hunt i ng in posit i on 7 ,  travels t o  the t op of 
the group and rests on t he ov erfl ow t e·rminals. 

'.'.'r"BELL TELEPHONE LABOf<ATORIES
·
, INCCRPORATlm 

DEPT . 23 14-BSP-CGM-B7 

A s  the s le eve terminal . at overflow i s  open , 
the ( L ) relay �e leas� s ,  in turn advanc i ng 
the swi t ch t o  p o s i t i on $. In p os i t i on 8 
the { L) re lay re operat e s  from ground on the 
armature of the ( CH )  relay. , advancing th e 
swit ch to p o s i t i on 9. In p os i t i on 9 ,  a · 

c i rcuit i s  c lo sed from ground on the Z c om
mutat or brush and s egment , · through c am K t o  
the R winding advanc ing the swi t c h  t o  posi- .. 
t i on 10 . In position 10 , ( L )  re lay . 
ate s , th rough 1200 ohm winding • .  The 
relay operat ed , locks through i t s  1 200 ohm · 
winding and ma ke c onta c t  to ground , t hrough 
c am L ,  advan c i ng the switeh to posit ion 14 · 

from ground on cam M .  As t h e  switch a d 
vanc e s  from p os i t i on 13 , ' t h e  { L ) . relay 
relea s e s , a nd i n  posit i on 14 advanc e s  the 
swi t c h  to p os it i on 1 5 .  Th e re lease o f  the 
( L) re l�y also re leas e s  th e ( C I )  and { C i l }  
relays , di s c onn ect ing t h e  s ender from the 
dist r i ct c i rcuit . With the · swi t ch i n  posi� 
t ion 15 , a c i rcuit is c losed from then'Mi s
cel laneous Tone C ir cuit " over lead C 2 mt 
c ondenser , c am G ,  wi nd i ng of the rep�a t i ng 
c oi l , 2 mf c ondenser , cams V and J ,  make · 

c ontact of the ( D )  relay, to ground on c am  
I .  A tone i s  therefore induced i n  th� 
othe� wind ing of the repeat i ng c oi l , ·.t hus 
caus i ng the "All Trunks Busy" t one to b e  
sent back t o  the c alling sub s c ribe r .  When 

· the rec eiver at the calling stat i on is r�
p laced on the swi t chhook , th� ( DC )  re lay 
relea s e s , opening the loc king c ircuit through 
the {D }  relay , which relea s e s . From t h i s  · 

on , th e swit ch is �dvanced t o  p o s i - · 
l as de s cribed in paragraph 34 . 

4 1 .  "O" cow..:UTATOR 

. The func t i oz:. of the "O" c ommuta t or seg•. 
ment . i s  to ma intain an idle condi t i on on the · 
mult iple ove rflow t erminals so t hat more 
than one s e l e c t or may st op �n overfl ow at 
one t ime ; oth erwise , the first s e l e ctor roo.ch• 

. ing ?verflow would make the sleeve mult iple 
terminals busy , thus causing suc ceeding sel .. 
act ors to c ont i nue upward into the next . 
group of t runks . The "0'' c ommut ator s eg 
ment i s  open at over flow but the S bar i1s 
c ont inuous . Both the "0" and "S" c ommutator · 

brush�s. are perman ent�y strappe d t ogether · 
and wired to the multiple sleeve brush . 
When th e sele ctor is at overflow the "0"  
c ommutat or brush i s  resting on a� o p e n  ( .dead) 
segment , and as the busy ground i s  fed . 
through the "0'.' c ommutator bar only , t h i s  
arrangement mai ntains a nonbusy c ondit i on of 
t�e sl eeve t e rm inals . When ne c e s sary . t o c om
bine two or m ore groups of trunks the mul
t iple s le eve ove rflow t e rminals b�twe en the · 
c ombfned groups are made p ermanently busy by 
b e ing c onn e c t e d  to ground. As th e "S" c ommu..:. �ator bar i s  closed at overnow , th e ( L ) re lay 
i s  held operat ed at thi s  t ime , and the s e lec- · 
t or th erefore hunt s past the "made busy" 
t e rminals i nt o  the next group • 
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