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METHOD OF OPERATION 
Line Circuit - Trip Circuit - Start Circuit - Time Alarm Circuit - District 
Selector Circuit and Line Finder Circuit - Arranged for Coin Box or Non-Coin 
Lines - Panel System

Change paragraphs 58, 59 and 60 to read:

58. TELL-TALE - LINE FINDER SELECTOR BROSHES NOT TRIPPED "R" WIRING

Should the selector travel to the tell-tale position while hunting, 
due to the multiple brush not being tripped, the (F) relay remains operated 
through its outer winding * Ground on the X commutator brush and segment 
is thereby connected to the lead "To tell-tale circuit", giving a visual 
signal to the attendant. As the N commutator segment is opened at the 
tell-tale, the district is prevented from advancing from its normal posi­
tion. The selector in this case is restored to normal manually by the 
attendants

"S" WIRING

With the circuit connected per "S" wiring, the (LF) relay releases 
when the line finder reaches tell-tale, due to the N and C segments being 
open. The release of the (LF) relay releases the UP magnet, and also 
releases the (F) relay as soon as a sender has been found. The release 
cf the (F) relay operates the (DS) relay which locks, operates the DOWN 
drive magnet and reoperates the (F) relay, returning the line finder to 
normal.

59. BRUSHES TRIPPED

Should the selector travel to the tell-tale position while hunting, 
with the multiple brush tripped, a circuit is closed from battery in the 
trip circuit, terminal of the H comb at the top of the multiple bank, H 
multiple brush of the line finder selector, cam W, winding of the (H) re­
lay to ground on the armature of the .(DS) relay, operating the (H) relay. 
The (H) relay operated, releases the (LF) relay, which in turn releases 
the (F) relay and UP magnet. The (F) relay released, opens the circuit 
through the tell-tale alarm and connects ground through the X commutator 
brush and segment, to battery through the 1000 ohm winding of the (DS) 
relay, which operates, in turn operating the DOWN magnet restoring the 
selector to normal. The receiver at the calling station being still re­
moved from the switchhook, the relays in the line circuit are still op­
erated and the call goes through as a new call.

• 
I 

• 
• 

western Electric Company, Incorporated 
Equipment Engineering Branch, Hawthorne 

( 2 Pages, Page l} 
Issue 3 BT-431629 
Appendix #2 
September 20, 1935 Printed in UoS.Ao 

This appendix was prepared from issue 53 ot drawing T-431629 

_ METHOD OF OPERATION 
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Change paragraphs 58, 59 and 60 to read: 

58. TELL-TALE - LINE FINDER Sl!!LECTOR BRUSHES NCY!' TRIPPED •R" WIRING 

59. 

Should the selector travel to the tell-tale position while bunting, 
due to the multiple brush not being tripped, the (F) relay remains operated 
through its outer windingo Ground on the X co1J1DUtator brush and segment 
is thereby connected to the lead "To tell-tale circuit", giVing a visual 
signal to the attendant. As the N cOIIIIIUtator segment is opened at the 
tell-tale, the district ia prevented from advancing trom its normal posi­
tion. The selector in this case is restored to normal. manually by the 
attendanto 

"S" WIRING 

With the circuit connected per •s• wiring, t.he (LF} relay releases 
when the line tinder r~achea tell-tale, due to the N and C segment■ being 
open. The release of the (LF) relay releases the uP magnet, and also 
releases the (F) relay as soon as a sender has been round. The release 
of the (F) relay operates the (DS) relay which locks, operates the DOWN 
drive negnet and reoperates the (ll') relay, returning the line f'inder to 
normalo 

mtJSHES TRIPPED 

Should the selector travel to the tell-tale poeition while hunting, 
with the multiple brush tripped, a circuit is closed trom battery in the 
trip circuit, terminal ot the B comb at the top or the multiple bank, E 
multiple brush of the line tinder selector, cam·W, winding of the (H) re­
lay to ground on the armature of the .(DS) relay, operating the (H) relay. 
The (B) relay operated, releases the (LF) relay, which in turn releases 
the (F) relay aDd oP magneto The (F} relay released, opens the circuit 
through the tell-tale ala.rm and connects ground through the X comnutator 
brush and segment, to battery through the 1000 ohm winding of. the (DS} 
relay, which operates, in turn operating the DOWN magnet restoring the 
selector to normal. The receiver at the calling station being still re­
moved trom the awi t chhook•; ,,.the relays in the line circu 1 t are st ill op­
erated end the call goes through ·a• a new call. 
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60. »T" WIRING

With the circuit connected per "T" wiring, the operating circuit for 
relay (DS) is held opened until relay (LF) has released, thus preventing , 
simultaneous operation of the OP and DOWN drive magnet*

To paragraph 12 add the following:-

With "U" wiring a tip and ring cross at the "TEST" jack or a busy 
line finder would operate the (LF) relay which would lock and drive the 
line finder to overflow.

With nV" wiring, when a test set plug in inserted in the*TESTw jack 
of an idle line finder, the test set receives battery over the tip thru 
the (IF) relay of the next idle line finder of the chain* The tip of the 
test plug is wired to ground thru a high resistance relay which prevents 
the operation of the (LF) relay under this condition* When the line 
finder is busy, this battery is disconnected by the operation of the (MB) 
relay*

Add Sub-Title for paragraph 46 to read:

LINE FINDER TIME ALARM WITHOOT TRIP CIRCUIT RELEASE ("AB" WIRING)

Add the following paragraph to paragraph 46*

LINE FINDER TIME ALAEM WITH TRIP CIRCUIT RELEASE ("AS" WIRING)

The circuit description tor this feature will be found in the method of 
operation for the associated line finder time alarm with trip circuit release*

«/

ENG. E.L.F*
9-20-35
RH

CHK’D E.L.F* AH»*D. A. PENROD 
S.C »£«
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60 • "T" WIRING 

11'1 th the circuit connected per "'l"' wiring, the operating circuit tor 
relay (DS) is held opened uatil relay {LIi') bas released, thus preTenting 
simultaneous operation ot the UP and. DOWN dr1 Te magnet. 

To paragraph 12 add the tollowing:-

With "U" wiring a tip and ri~ cro■s at the "TF.sl'" jack or a buay 
line tinder would operate the (LP') relay which would loclc and dri Te the 
11.lle tinder to overflow. 

With "V" wiring, when a teat set plug in inserted in the•'l'FS!'" jack 
ot an idle line tinder, the teat aet receiTe■ battery over the tip thru 
the (U') relay ot the nerl idle line timer ot the chain. '?he tip ot the 
teat plug is wired to ground thru a high resistance relay which prevents 
the operation of the (LP') relay under this condition. llhen the line 
tinder ia busy, this battery is diaebnnected by the operation of the (MB) 
relay. 

Add &b-Titl• tor paragraph 46 to read: 

LINE FINDER TDIE .ALAml 1rl'l'Hot11' TRIP CIRCUIT RELEASE ("AR" WIRING} 

Add the following paragraph to paragraph -i6. 

LIN! J'INDER TIM! ALA1l4 WITH '?RIP CIRaJIT RELBBI ("AS" WIRI?G) 

The circuit description tor thia feature will be tound in the method ot 
operation tor the associated line tinder tiat alam with trip circuit releaHo 

AlP'D. A. PEmOD 
s.c.x. 

• 

• 
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METHOD OF OPERATION
Line Circuit - Tripping Circuit - Start Circuit - Time Alarm Circuit - District
Selector Circuit and Line Finder Circuit - Arranged for Coin Box or Non-Coin
Lines - Panel Machine Switching System.

Add paragraph as follows:-

65. This circuit operates with non-coin service in the same manner as
previously described for coin box service, except as follows:-

When non-coin service is required "IF* wiring is used and message re­
gister equipment and "0" wiring is omitted. When the receiver at the 
calling station is replaced on the switchhook, relay (DC) releases, and 
it in turn, releases relay (D). The release of relay (D) closes a cir­
cuit to the E magnet advancing the switch to position 16. In position 
16 relay (L) operates through its secondary winding in local circuit to 
ground on the back contact of relay (Cl). In position 16, relay (D) 
operates in local circuit under control of relay (E) to ground on cam I. 
The operation of relay (D) closes a circuit from ground on cam 12 front 
contact of relay (L) to the E magnet, advancing the sequence switch to 
position 17. Eelay (L) remains operated until the sequence switch ad­
vances from position 17. A momentary ground is connected to the test ter­
minal of the sender on which the test brush is resting. This momentary 
ground serves no useful function, but it is not considered sufficient 
cause at this time to change a sequence switch cam. Should trouble re­
sulting from this ground warrant changing cam cuttings, this work will 
be done at some future time. Position 17 is a passby position from ground 
through the inner contact of cam W. As the sequenoe switch advances out 
of position 17, relays (L) and (D) release, and battery is disconnected 
from the S lead of the line allowing the (CO) relay in the line circuit 
to release, and as the switch advances from position 17 l/2, relay (SL) 
releases. - The (CO) relay released again connects battery and ground to 
the tip and ring of the line through the (L) relay. The operation of re­
lay (DS) closes a circuit for operating relay (F). In position 18, a cir­
cuit is closed under control of the back contact of relay (D) for return­
ing the district elevator to normal. A circuit is also closed to the
back contact of relay (D) and secondary winding of relay (DS), ground at
line finder segment M for operating relay (DS) which locks in local cir­
cuit to the M segnent and returns the line finder elevator to normal.
The operation of relay (DS) closes a circuit for operating relay (F). The 
M commutator segment is open at normal position and when the line finder 
elevator reaches normal position relay (DS), (E), (MB), and (F) will 
release. When the district elevator leaches normal a circuit is closed

• 
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METHOD OF OffiiATION 
Line Circuit - Tripping ~irouit - Start Circuit - Time Ala.rm Circuit - District 
Selector Circuit and Lirie Finder Circuit - Arranged for Coin Box or Non-Coin 
Linea - Panel Jlaohine SwitohiDg System. 

Add paragraph as tollowa:-

65. ~his circuit operates with non-coin service in the same manner as 
previously described for coin box service, except as follows:-

When non-coin service is required "N'' wiring is used and message re-. 
gist er equipment and "O" wiring is omitted. Vwhen the receiver at· the 
calling station is replaced on the switchhoOk, relay (DC) releases, and 
it in tur;1, releases relay (DI. The release of relay• (D) closes a cir-

,ouit to the R magnet advanoillg the switch to position 16. In position 
16 relay (L) operates tbrough its secondary winding in local oirottit ta 
growid on the ba.ak contact of relay (CI). In position 16, rel~ (DI 
operates in local circuit under control of relay (E) to ground on cam I. 
The operation of .rel~ (D) closes a circuit from ·ground on cam JI front 
oontaot of re~ (LJ to the R JDSgl:let, advancing-the sequence switch to 
position 17. Relq {L) remains operated until the sequence switoh ad­
vanoes from position., 17. A momentary ·ground is connected to the test ter­
minal of the sender on whiob tae teat brueh is resting. Thia momentary 
ground serves no useful function, but it 1a not considered sufficient 
cause at this time to obange a sequence switch oam. Should trouble. re­
sulting from this ground -.rrant changing cam cuttings, this work 'Will 
be done at •ome future time. Position 17 18 a paasby position fl-om gr.ound 
through the inner conta.ct·of oam w. £s the sequenoe switch advances out 
ot position 17, relays (LI am (D) release, and battery is disconnected 
from the S lead of the line allowing ·the (CO) relq in the line oi.rouit 
to release, &nd as the switch advances from -position 17 1/2, relay {SL) 
releases. ,The (CO) relay released again connects battery and gi-ound to 
the ti:p and rillg o! the line through the (L) relay. flle operation of re­
lay (DS) closes a circuit tor operating ~elay (F). In position 18, a cir­
cuit is olosed und.er.oontrol ot the back contact of relay (DI for return­
ing the distriot elevator to. normal. A circuit is also closed to the 
back contact of rel~ (D) am secondary windill8 of relay (DS). ground at 
line finder segment M for operating relay (DS) which •locks in local cir­
cuit· to the JI segnient and returns the line fim.er elevator to normal. 
The operation of' rel~ (DS) closes a circuit for operating relay (Fl. The 
)( commutator segsnent is open at normal position and when the line :tinder 
elevator reaches normal :position relay (DS), (El, (MB), and (1'~) will 
release. When the dis~rict el~vatorn,aohes normal a circuit is closed 
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from the Y commutator segment for advancing the district sequence switch 
to position 1.

Change title* to read:-

Line Circuit - Tripping Circuit - Start Circuit - Time Alarm Circuit - Dis­
trict Selector Circuit and Line Finder Circuit - Arranged for Coin Box or Non- 
Coin Lines - Panel Machine Switching System,

\

AFP'D. BY E. R* COOKE 4 
H.G.J.

ENG. P.E.B. 
July 16, 1925 
BMS

CHK'D. BY: G.E.H.

I . 
~s.~2·) 
te,u_L..B! 431629 • 
Appepl1x fl. · 
J-aly 16, 1925. 

b'om the Y -commutator sesment ~or advancing the district aequenoe switch 
to poai tion l. 

Change ti tl ef:,t:o read. t -

Line ·c1rcu1t -· ~1pping Cirouit - S~t Circuit - Time Ala.rm ·circuit - Dis­
trict Selector Circuit a:nd Line Finder Circuit - Arranged for Coin Box or Non­
Coin Linea - ~el lit.chine Switching System. 

ENG. P.E.B. 
July 16, 1926. 
Bl!S 

\ 
' 

CRK'D. BY: G.E.H. • APP'D. BY: E. R. OOOXE4 
R.G.J. 
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METHOD OF OPERATION 
Line Circuit - Tripping Circuit - Start Circuit - Time Alarm Circuit - 
District Selector Circuit and Line Finder Circuit - Arranged for Coin 
Box Lines - Panel Machine Switching System.

DEFSLOPMSNT
1. PURPOSE OF CIRCUIT

This camaon panel line finder and district selector circuit 
is used for passing calls originated by a dial subscriber on a 
flat or individual message rate line in a full mechanical office.

2* WORKING LIMITS

The line finder circuit h&a a maximum external loop resistance 
of 750 ohms and a minimum leak of 10,000 ohms. The district selec­
tor circuit has an external circuit loop resistance of 5600 ohms 
maximum* For trunk supervision the maximum external loop is 900 
ohms.

OPERATION

3. PRINCIPAL FUNCTIONS

The principal functions of this circuit are:- 

3*1 To establish talking connection.

3*2 To supply talking battery to the calling station.

3.3 To connect a busy tone to the calling station if required.

3.4 To operate message register ;on a charge call*

3.5 This circuit is made up of the following divisions:- 

3*51 The Line Circuit

Consists of the line relay (L), cut-off relay 
(CO), a message register, and une line circuit 
for each subscriber's line* When the receiver at the 
calling station is removed from the switchhook, battery

• ' 

• 
• 
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14ETBOD OF OPERATION 
Line Ci rcUi. t .- Tripping CircUi. t - Start Circuit - 'l'ime Al.arm Circuit -
District Selector Circuit and Lim Finder Circuit - Arranged for Coin 
Box Linea - Panel Machine SWUehing System. 

DBVELOPMDT 

l. PORPOSI O!' CIRCUIT 

'l'hia camon pmel line tinder and district aeleotor circuit 
is QNd tor paaaing oa.lle originated b7 a dial subscriber on a 
flat or indiTidual ■eaaag• rate line in a full mechanical ottiee. 

2. WORlCDlG.LDIITS 

The line tiD.cJer circuit I\&• a maxiaulll external loop resistance 
ot 750 ohma and • minimum leak ot 10 ,ooo olulls. The district aelec­
tor c1roui t he.a an external ciroui t loop reaistance of 5600 obma 
maximum. Por trUD.lc aupel'Tision the aaxim\llll external loop is goo 
omu. 

OPBB.A.TIOJJ 

3. PRINCIPAL l"UNC'l'IO.NS 

'?he principal fll1ctions or this circuit are:-

3.l 'l'o eetablieh talkin& connection. 

3.2 To aupply talking battery to the calling station • 

'l'o connect a buay tcno to tho calling atatioJL it required. 

3., • 'l'o operate aeeaage regiater ·;on a charge call. 

3.5 Thia circuit is aa4e up··~ the tollowing dirtsions:• 

The Line Circm. t 

. Oo~•1a1;a ot the line relq (L) , eut-otr relay 
(CO), a -••age register, and '-one line o iroui t 
tor ea.oh s~becriber' a line. When the reeei Ter at the 
calling nation ia reaoTed trcm the sw1tchhook, batter,-
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is connected to the hunting (H) lead of the calling 
line and the associated apparatus functions and starts a 
line finder selector hunting for battery on the hunting 
lead* When the calling line is found, battery and ground 
frcm the line circuit is disconnected from the tip and 
ring of the line, which awaits the closure of talking 
battery from the associated district circuit* The asso­
ciated trip circuit is also released, thus permitting 
another call to start in that half of the group.

3*52 A Trip Circuit

Is provided for each bank group of 20 lines, thus 
making 15 trip circuits on a panel line finder frame of 
300 lines. Each trip circuit is divided into two units, 
trip unit A having access to the first 10 lines of the 
bank , and trip unit B having access to the last ten 
lines in the bank* The trip circuit mechanically trips 
the selector brushes of the particular bank in which the 
terminals of its associated lines appear and connects to 
a starting circuit* Each trip circuit is equipped with 
an emergency plug and jack, by means of which a defective 
trip c ircuit can be immediately replaced by an emergency 
circuit.

3*53 The Starting Circuit «

Controls the routing of calls to the respective line 
finder selectors and starts an idle selector hunting over 
the line terminals for the calling line. It also releases 
at the same time a trip relay in the associated trip unit, 
thus permitting another call to start in any other group* 
There is one starting circuit for each frame of 300 lines. 
The circuit consists of three 200 type distributing selec­
tors, one of which permits the distributing of this circuit

a so as to give each line equal preference* The other two
distributing selectors distribute the calls uniformly to the 
respective line finder selectors* Each regular starting 
circuit is provided with means for testing any line finder 
circuit and is equipped with an emergency plug and jack, 
immediately replacing the regular circuit with an emergency 
circuit at any time*
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1• c<mnected to the hWLting (H) lead ot tbB ae.lling 
line and the as■ociat~d apparatua tunctiona and starts a 
line tinder sele~or hunting for battery on the hunting 
lead. lhen the calling line 1• tound, battery and ground 
trcm the 11~• o1rou1 t ia diaconneoted trc:n the tip and 
rillg ot th4t line, which awaits ihe closure ot talking 
batteJ'7 trca the aaaociatecl district circuit. 'l'he aaao­
ciated trip c ire u1 t ia also· rel eaaed • thui, permitting 
another call to start in that halt ot the group. 

3.52 A 'Prip Circuit 

Ia proTided tor eaeh bank group ot 20 11nea, thu.e 
making 15 trip circuits on a panel line tinder traM ot 
300 lines. kch trip circuit ia divided into two uni ta, 
trip unit~ haTing acceaa to the tirat 10 linu ot the 
ban~ , and trip unit B haTing access to the lut ten 
line• in the bank. The Uip clrouit mechanical.ly trip• 
the selector brush•• ot tke particular b&llk in which the 
terminal• ot its aaaoc1ate4 lines appear and con.neota to 
a ■tarting circuit. Each trip circuit ia equipped with 
an emergency plug and jack, by aeane ot which a defective 
trip circuit can be lane41ately replacei by an _.rgacy 
circuit. 

Control• the routing of calla to the reapectiYe line 
tinder aeleotora and ■tarts an idle selector hunting OTitr • 
the line ie:rmiD.8.la tor the calling line. It also releases 
at the .... tille ~ trip relay in the associated trip unit, 
thus permitting another call to start in any other group. 
Tnere ia one starting circuit· t'or each trame ot 300 line■• 
The circuit couaista ot three 200 tne distributing selec­
tors, one ot which permit■ the distributing ot thia ciroui t 
so aa to gi T• each line equal preference. 'l'he otber two 
diatriDuUag aele ct ors diatribute the calla uniformly '\o the 
reapeot 11'9 li.ile tinder eelectora. .Kach regular ■tart iJlg 
circuit 1• proTided 1'1,th aean1 t'or testing a117 line tiAder 
circuit and 1• equipped ·w1.tb. an emergeucy plug and Jack, 
1-cliatel.y replacing ~• regu.181'. circuit with an 911ergency 
circuit at oy tillle. 

• 
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' 3©54 A Line Finder Circuit

Is arranged to find the calling subscriber's line and 
connect it with the various switching apparatus necessary to 
complete a call. Sach line finder circuit is permanently 
connected to a district selector circuit and consists of a 
power driven selector having fifteen sets of contact brushes, 
wired in multiple and one set of brushes associated with 
each line bank* At the same time, the line finder selector 
starts upward hunting for the calling line, the associated 
district selector circuit functions and selects an idle y 
sender. This circuit also Includes a MAES BUSY jack and 
TEST jack.

3#55 The District Selector Circuit

Which is the other end of the line finder selector is 
provided with a magnet-driven selector switch, by means of 
which an idle sender is selected and associated with the 
district until all selections have been completed, when the 
sender is discharged. The district selector circuit is se­
lector ended and selects and connects to the proper out­
going trunk under control of a sender, for the completion of 
an originating call. It also supplies talking battery to 
the calling station, and connects battery for the operation 
of the message register in the line circuit on a charge call 
and connects the busy tone to the calling station, if re­
quired.

3.56 The Line Finder Time Alarm Circuit

Is for the puzpose of : giving visual and audible signals 
to the attendant when an originating call is not connected to 
a line finder in the specified time period*

3*6 Panel Line Finder Frame

3.61 A panel line finder frame consists of 15 banks (at times
knows as panels), of line terminals, each bank consisting of 
20 sets of multiple line terminals, making a total capacity 
of 300 lines. The multiple terminals appear on both sides of 
the bank and the set consists of 4 terminals, namely, tip, (T), 
ring (R), sleeve (S) and hunting (H). Sach frame and bank has 
a capacity of 60 "line finder selectors, 30 selectors mounted 
on the front of the frame and the other 30 selectors mounted 
on the rear of the frame. This number of selectors for each

• 

• 
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A Line Finder Circuit 
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I e arreaged to find the calling subscri bar's line and 
e01ll1ect it 11'1 th the various awi tchtng apl)aratus necessary to 
canplete a call. :la.eh line tinder circuit is permanently 
ccnnected to a district selector circuit and consists ot a 
power driven selector ha Ting titt·een sets ot c011.tact brushes, 
wired in multiple and one set ot brushes associated w1 th 
each line bank. At the same time, the line tinder selector 
starts upward hunting tor the calling line, the associated 
district eelector circuit functions and selects an idle t: 

seuder. This circuit also 1noludee a MAD BUSY jack and 
TEST jack. 

'!'he District Selector Circuit 

Which 1e
0

the other end ot the line tinder selector is 
prOY1ded with a magnet-driven selector switch, by mee.n8 or 
which an idle sender is ~elected and associated with the 
district until all select ions have been ca!lpleted, when the 
sender is discharged. The district selector circuit is se­
lector ended and selects and conneo'h to tbe proper out­
going trunk under control ot a sender, ror the ccmpletion of 
an originaUng call. It also supplies talking battery to 
the calling ata~ion, and connects battery for the operation 
ot the aeseage register in the line circuit on a charge oall 
and ocmnecte the busy tone to 'the calling station, if re­
quired. 

S.5e 'l'he Line !'ind.er Time .Uarm Ciroui t 

Ia tor the purpose ot : .g1Ying l'isual and audible signals 
to the attendant when an originating call 1a not connected to 
a line finder in the specified time period. 

3.6 Penal Line !'1.nder Frame 

3.61 A panel line tillder trame ccmsiats ot 15 banks (at times 
mon •• :panels), ot line terminal.a, each bank consisting ot 
20 sets ot Dull:Uple line tel'llinal•, makillg a total capac1 ty 
of 300 lines. 'rhe mul t iplfl terminals appear on both sides ot 
tho buk ud the set consist• ot -l terminal.a, namel.y, tip, (T), 
rine; (R}, sleeve (S) alld hunting (B:). Each rrame and bank has 
a capacity ot 60 "line tinder selectors, 30 selectors mounted 
on th• trait ot tbe frame and the other 30 selectors mountecl 
on the rear ot the treae. 'l'his IUlllber of aeleetore tor each 
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300 linos may be reduced to 40 or 23 selectors. The arrange­
ment of the selectors may be accomplished by splitting the 
line multiple bank of the frame in the following manner

3.611 Sach 60 selector bank on the frame is split in the
eenter and arranged for a cross connection cable so 
that the first or bottom line on one side of the split 
will connect to and appear at the last or top line of 
the other half of the bank. This practice is used 
rttLen 60 line finder selectors are required for 300 
lines.

3.612 Sach 60 seleotor bank on a frame is split into
three sections of 20 selectors, two of these sections 
to be arranged for cross connection to each other and 
the other sections to be cross connected to the cor­
responding bank section of another frame. This prac­
tice is used where 40 selectors are required for 300 
lines, thus permitting 900 lines to be accommodated 
on two frames.

3.613 A 56 selector bank is split in four sections of 15
selectors each, the first and second sections to be ar­
ranged for cross connection to each other and the third 
and fourth sections arranged for cross connection to each 
other. The practice is used where 28 selectors are re­
quired in each 300 lines, thus permitting 600 lines to be 
accommodated on the one frame.

3.62 Each group of selectors for each 300 lines is divided into 
two sub-groups, "A" and "Bn. The "A" sub-group of the selectors 
is on one side of the transposition split, and the B sub-group 
is on the other side of the transposition split. By this method, 
a call originating in a group of 20 lines, causes a selector in 
the "A" or WB W sub-group to start hunting, the sub-group depen­
ding upon the calling line being in the first or last 10 lines 
of the group. Should two calls in the same group originate at 
the same time, one being in the first 10 lines and the other 
being in the last 10 lines, the two selectors will start, one 
selector in sub-group A and the other in sub-group B. Should 
all the line finders in the sub-group be busy, a call origin­
ating with the corresponding 10 lines will start a selector in 
the adjacent sub-group.

3.63 When both sub-groups of selec k.ors for 300 lines are on 
the same frame, two TRIP magnets are used; one magnet on tie
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300 line• may be reduoe·4 to .l() or 28 aeleotora. The arra.nge­
aen.t ot tne selectara aq be accompliahed by- apli tting the 
liu multiple bank ot the trame in the folloWing manner:-

3.&ll Kach 60 eeleotor bank on. the treme ia apl.U in the 
center and arranged tor a cross connection cable so 
that the ti rst or bot-ten line on ou aide ot the apl.U 
Will connect to and appear at the laat or tap line or 
the other halt ot the bank. Thia practice is U88d 

lib.en 60 line tinder aelectors are required tor 300 
linea. 

3.612 Bach &O aeleotor bank on a frame is aplit into 
three sections ot 20 selectors, two ot·tbeae section.a 
to be arran~d tor cross connection to •ch other and 
the other sections to be oroaa connected to the cor­
re•ponding bank section ot another frame. Thia prac­
tice ia uaed where ,o eelectars a·re required tor 300 
lines, thus permitting 900 linea to be acconaod.•:ted 
on two traaes. 

3.613 A 56 selector bank i• apli t in tour aectiona ot 15 
selectors ee.oh, the tirat and second aectiona to be ar­
ranged tor cross connection to •ch other ud the tbird 
and fourth aectioaa arranged tor cro&1 oon.nection to each 
other. The practice ia u•d where 28 aeleotora are re­
quired in eacu. 300 lines, tbu peralttillg 600 lines to be 
aceo111D0dated on the one traae. 

3e62 Each group ot eeleotora tor each 300 lines ia diTided into 
two sub-group•, "A" and "B". 'l'he "J." aub•group ot the a elect ora 
1a on one aide ot the transposition split, and the B sub-group 
is on the othGr aide ot the tranapoaition aplito By- thia method, 
a call originating in a group ot ~~1».ee, cauaea a selector 1». 
the "A" or "B" su°D-groa.p to at-an hunUng, the aub-gr011p depen­
ding upon the calling line being in the first or lut 10 linea 
ot the group. Should two calls ln Uie Hile group originate at 
the 81ll18 t 1me, one being 1n the ti rat 10 lines and the oth_.r 
being in. the la.at 10 linee, the two selectors will sta.n, une 
selector in aub•grrup A and the other in aub•group B. Sholll.d 
all the line tiad.r·a in the aub-group be bua7, a call orig::.n-
at ina with the correaponding 1.0 lines will ~art a ael.ecto1· in 
the adjacent sub-grogp. 

3e63 When aoth sub•l'.roups of· &Alec ';ors tor 300 linea are on 
the aame trame, two TR IP magnata 'lre u eii,d; one :aagnet on tle 

• 

• 
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front and the other magnet on the rear of the frame. When both 
sub-group selectors are on separate frames, four TO IP magnets 
shall: be used, one on the front and one an the rear of the 
frame#

4• CONNECTING CIRCUITS

4.1 A standard subscribers sender circuit and a standard incoming
circuit.

DESCRIPTION OF OPERATION

ORIGINATING CALLS

5« The operation for a call originating in the first 10 lines of a group
is as f o l l o w s W h e n  the receiver is removed from the switchhook at the 
calling station, the (L) relay in the line circuit operates over the sub­
scriber's loop. The line (L) relay operated, operates the (BA) relay thru 
its inner winding • The (BA) relay operated, (a) operates the (TR) relay 
over a circuit from ground on the aimature of the (BA) relay, the (K) re­
lay normal, 700 ohm outer winding of the (TR) relay, the (A), (STA), and 
(STB) relays normal, to battery on the armature of the STP-G magnet, (b) 
connects battery thru the outer winding of the (BA) relay, to lead B of 
the time alarm circuit, (c) connects the alarm lamp (BA) across leads C 
and A of the time alarm circuit, and (d) connects battery thru the inner 
winding of the (0) relay, in multiple with the 18~AC resistance to the H 
terminal at the top of a group to determine in which group a call origi­
nated when the selector goes to overflow. The (TR) relay operated, per­
forms the following functions: (a) Energizes the two TRIP magnets which
operate the tiip rods, one on the front and one on the rear of the frame, 
(b) opens the locking series circuit thru the (TR) relays of the other 
bank groups as hereinafter described, (c) locks in a circuit from ground 
thru its 600 ohm inner winding and make contact, terminal and brush of 
the G group distributor selector, the (C), (CA), and (Si) relays normal, 
to battery thru 1000 ohm resistance in parallel witfc the windings of the 
(ST-A) relay, which operates.

6* The (ST-A) relay operated, (a) operates the (STP-G magnet, and the
(K) relay, (b) short circuits the 500 ohm winding of the (CA) relay, 
preventing it frcm operating and starting the line finder in sub-grcup 
"B" as described under ALL SELECTORS IN ONE SOB-GROUP BUST. The (GA) 
relay released, disconnects the K commutator ground from the K lead*
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front and the other magnet on the rear ot the frame. l'ben both 
sub-group selectors are on separate tramoa, rour TRIP magnets 
ahall:,be used, one OD. the tr<11t ud one 011 the rear ot the 
frame. 

4. CONNECTING CIRCUI'JS 

4.1 A standard· subscriber'• sender oireuit and a standard inoom1ng 
circuit. 

·- DESCRIPTION OF OPERATION 

ORIGINATING CALLS 

• 

5. The opere.tion ror a call originating 1D ·t:t» timt 10 lines or a glOup 
is as tollowa:- When the reoeiyer 1s rem.o..-ed from the aw1:tohhoolt d the 
calling station, the (L) relay- in the line oireut.t operates o.,-er tho sub­
scriber's loop. The line (L) rela7 operated, operates tlB (BA) relay thru 
its inner winding-. 'l'he (BA) relay operated, (a) opera1Bs the ('IR) relay 
oTer a oirouit trcn ground on the amature of the (BA.) relay, the (K) re­
lay normal, 700 ohm outer winding ot the ('?R) relay-, the (A), (.3'l'J.), ud 
( SJ.'B) relays· normal, to bat,ery on the armature ot the S'l'P•G :magnet, ( b) 
connects battery tb.ru the outer winding ot the (BA) relay, to lead B ot 
the time alarm circuit, (o) eonnects the alarm lamp (BA) aeroH leads C 
and .l ot the ti. ale.m circuit, and (d) connects battery tbru the inner 

• winding ot the (0) relay, in multiple with the lS-AC resistance to the H 
terminal e.t the top ot a group to detel'Dline in which groop a eall origi­
nated when the selector goee to over1'low. The (TR) relay operated, per­
torms the following functions: (a) .&n.ergizes the two TBIP magnets which 
operate the tn.p role• one on the trmt and one an the :rear ot the trame, 
(b) opens the locking aeries circuU tbru the (TR) relay• ot the other 
bank gr011pa as berein.at'ter described, (c) locks i,JJ. a ci:rauit trom ground 
thru its &00 ohm inner winding and:make contact, terminal and bruah of 
the G group distributor selector, the (C), (CA), and (m) relaya normal, 
'to battery 'thru 1000 ohm resistance in parallel witll 'the 1fin.dings ot the 
(Sl'-A) relay, which operates. 

6. 1'be (S?-J..) relay- op,rated, (a) operates the (STP-G magnet, and the 
( K) rela7, (b) short circuits the 500 ohm winding of the (CA) relay, 
preventing 1 t tran operating and starting the line finder in aub-grc:np 
"B" as described under ALL Siil.KCTCBS IN OB SOB-GROUP BUSY. The (~) 
relay released, disconnects the K camautator ground trca the K lead. 
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11 o If the (TR) relay has not been short-circuited and released, by
the S commutator, 2 seconds after the interrupter springs I, III and 7 
open, then the (TO) relay is short-circuited and released in a circuit 
from ground on the (STA) relay operated, thru the interrupter springs 
II and 17 (KF) relay operated* Interrupter spring 71 which closes 
at the same time as II and 17 springs, closes a circuit operating the 
(KA) relay which locks, and operates an alarm circuit at the trouble 
desk. When the (STA) relay releases, locking ground is removed from 
the (KF) relay, which releases. The (KA) relay is released by the 
operation of a key at the trouble desk which disconnects its locking 
ground*

12* * When the selector brushes make contact with the terminals asso­
ciated with the calling line, the H terminal is closed thru, oper­
ating the (0) relay in the trip circuit and the (H) relay in thfe line 
finder circuit, CIRCUIT:- Battery in the trip circuit, thru 500 ohm 
winding of the (0) relay, and 500 ohm resistance connected in parallel, 
make contact of the (L) relay, lead H, the H selector brush and seg­
ment, cam W, winding of the (H) relay, the (D3) relay normal to ground. 
With the (H) relay operated, the 50 ohm non-inductive shunt is con­
nected around its windings to ground on its armature for the purpose 
of increasing the amount of current thru the 500 ohm winding of the 
(0) relay, thus speeding its operation. This is necessary on account 
of the short time during which the S brush makes contact with the H 
terminal before the circuit is opened by the overthrow of the selector. 
The (H) relay operated, opens the holding circuit of the (LF) relay, 
which does not release immediately on aocount of a circuit being closed 
from ground thru the C commutator brush and segment to battery thru 
both windings of the (LF) relay in series. The (LF) relay is thus 
held operated until the brushes are centered on terminals of the calling 
line. When the circuit thru the C commutator segment is opened, the 
(LF) relay releases, (a) opening the circuit thru the UP magnet, which 
stops the selector brushes on the terminals of the calling line, (b) 
opens the circuit thru the 300 ohm winding of the (F) relay, in order 
that when the holding circuit thru its 1000 ohm winding is opened, by 
the district sender selector seizing an idle sender, the (F) relay re­
leases, (C) closes a circuit, operating the (SL) relay. CIRCUIT:- 
Ground, on the M commutator, the (LF) relay normal, (1) relay operated, 
winding of the (SL) relay, cam C, the (D) relay operated to battery on 
the break contact of the (DS) relay.

Replacing all preYioue 
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11. It the (TB) relay ha.a noi been aborl-circui ied and released, DJ' 
the K camutator, 2 aeoonda a1'ter tile interrupter •pr:lllga It III an4 V 
open, then the ( m) nlq i • noff-oirou.1 ted aud released in a ci roui t 
troa ground on the (S!A.) rel..,- operated, thru the interrupter aprillga 
II and IV Ut (D') relq operated. Interrupter qring VI which clo.e• 
at the aame "time •• II ud IV apriDgS, close■ a circuit operating the 
(lt&.) relay whioh loco, ud operate• an alum circuit at the trouble 
deek. When th• (S'U.) rel..,- releaaea, locking grQUJld i■ 1'9Mwd trca 
the (KP) relay, which i.leaaee. The (ll) rel..,- ia rel .... ecl by- the 
operation ot a key at t~e tnuble desk whic.h diaoGDD.eot• i ta looking 
growid. 

12. • When the aeleotor bruahea make oontaot w1 th t)ae te1'111nala aaao-
oiate4 with the oalling li:ne, the B terailMll 1• oloaed th:ru, •per­
ating tlu~ (0) relay in the trip oircui t ancl the (B) rela7 in tile ·lille 
fiuer circuit, CIRCUIT:• Batter,' in the trip circu1 t, thru 500 c,bm 
winding ot the (0) relaJ, ud 500 ohm realetu.ce oonn.ected in parallel, 
llalce em.tact ot the (L) rel&7, lee.cl H, tba B ■elector 'bruah ancl ■eg­
aent, oaa 'I• wiJld mg at the {B) relay, the (DS) n1aJ n.omal to groana. 
Witll the (B} relay operated, the ~9 ohll aon-in4uct1·H ahunt ia oon­
•ote4 arOWld its winding■ to ground on. Ua anaat\lN tor the purpoae 
at inareaeillg the uaoUllt ot ourrent thru ·the 500 olul windiJlg ot tb.e 
(0) rela7, thwi speeding Ua operation. Thi• ia uoe■aa'1'7· on aacoun t 

o'f the ahon ti:ae durillg wbioh the H bruah llak•• oontaot with the H 
termlnal before tlB oircui t i■ opened l>y the oYenhrOw of the ■elector. 
The (H} rela7 operated, open• the holding oircuU o'f the (Ll) nla1, 
which doe■ not rel••• iJDediately on account ot a circ\ti t being eloaed 
trca ground thru the C ccanutator bru.ah and aepent to batter,' thru 
both wincUnss of the (LI') relay in eeries. T'he (L1') relay ia thua 
held 019rated uhtil the bruahe■ are oeut erecl on· tera:ine.1a ot the calling 
line. Wh• th• circuit thru ihe C oomm.utator aegmen.t 1■ opened, the 
(LJ') relay releases, (a) opening the circuit thru the UP-magnet, which 
atop■ the eeleotor brushes on the tend.nala ot the calling line, (b} 
opexuvthe o ircut t thru the 800 ohm win.dine or the ( r) relay, ill order 
that when the holding circuit thru ita 1000 ou n•dillg is opened, by 
the district aender'aelector aelzlng an idle ee:nder, the (P') relq re­
leaaea, {C) cloaea a circuit, operating the (SL) relay. CIROUIT:­
Ground, on the M ccamutator, the (LF) relay normal, (.I) rela7 operated, 
wi-nding ot the (SL) relay, C8lll C, the (D) relay operated to battery on 
the break coatect ot the (DS) relay. 

lo 

• 

• 
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NOTE:-

The adjustment of the C ccmmutator brush with relation to the tripped 
H multiple brush, is such that it does not break contact with the C commu­
tator segment until slightly after the holding circuit thru both windings 
of the (LF) relay is opened, by the operation of the (H) relay, when the H 
brush makes contact with the H terminal to which the battery is connected* 
The UP magnet, therefore, remains operated and the selector continues to 
travel upward until the brushes are carried slightly above the center of 
the line terminals, allowing the locking pawl to enter the notch on the 
rack attached to the brush support rod* At this time, the holding circuit 

. thru both windings of'the (LF) relay is opened at the C commutator, re­
leasing the (LF) relay* The (LF) relay released releases the UP magnet* 
The selector then drops into place, thus centering the brushes on the line 
terminals*

13* The (0) relay, operated, opens the locking circuit of the (K) relay*
The (K) relay is very slow in releasing, to hold the (0) relay operated, 
thru its 1500 ohm winding in order to permit the (BA) relay to release 
before the (0) relay, otherwise another finder may be started by this 
call*

14# The (SL) relay operated, operates the (CO) relay in the line circuit
from battery on its armature* This same battery is connected to the 
multiple sleeve tezminals of the line at the final frame, making the 
line test busy to all hunting final selectors and terminating call* The 
operation of the (SL) relay also closes a circuit operating the district 
(CH) and (I) relays* CIRCUIT:- Ground, on N commutator brush and seg­
ment, the (-F) relay normal, (SL) relay operated, cam 0 to battery thru 
the 600 ohm winding of the (CH) relay, in parallel with battery thru 
cam R, and 800 ohm winding of the district (L) relay.

15* The (CO) relay operated, releases the line (L) relay whieh in turn
releases the (BA) relay. The (BA) relay released, opens the circuit 
thru the (0) and (H) relay, which release* Another call may now start 
within this same gioup of 10 lines if the starting circuit is ready for 
the call* The operation for a call originating in the last 10 lines in 
a group of 20 will be similar to that already described for the first *
10 lines, except that the (BA-1),(K-l), (0-1), (TR-1), (ST-B), and (CB) 
relays involved instead of the (BA), (K), (OK), (TR), (STA) and (GA) 
relays.

16* If there is a simultaneous call on both the first and last 10 lines
of the group of 20 lines, relays in both sub-groups will operate as al­
ready described, starting two line finder selectors in different sub­
groups at the same time. In this case, the inner windings of the (0) 
and (0—1) relays are connected together thru the make contact of the

i
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• 
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The adjustment o-t the C camnutator brush w1 th relation to the tripped 
H multiple brush, is such that it does not break contact with the C cammu­
tator segment until slightly at'ter the holdin_g circuit thru both windings 
or the (L!') relay is opened, by the operation or the (H) rela,, when tbs H 
brush makes contact with the H terminal to which the be.ttery is cOD.J1ectedo 
The UP magnet, therefore, remains operated 8.D.d the eelector continues to 
travel upward until the brU8hea are ce.rried slightly above the center or 
the line terminals, allowing the locking pawl to enter the notch on the 
rack attached to the bru.sh support rod. At this time, the holding circuit 
thru both windings ot• the (U') relay is opened at the C cazmmb:tor, re­
leasing the (LF) relay. The (LF) rela1 releEtaed releases the UP magnet. 
Tb8 aelector then drops into place, thus omtering·_tho brushes on the line 
terminals. ' 

The (0) relay. operated, opens U~ locking circuit of the (K) relay. 
The {K) relay is very slow in releasing, to hold the (0) relay O1»reted, 
t'hru its 1500 ohm winding in order to permit the (B.A.) relay to 1'8lea·se 
before t~e ( 0) relay, otherwi ae uother tinder may be i,t~rted by- this 
call. 

1-l. 'l'he (SL) relay operated, operates the (CO) relay in the line. circuit 
:rran battery on i ta armature. Thia aaaa battery ia camected to the 
multiple sleeve terminal.a ot the line at the tiD.al frame, making the 
line test busy to all hunting 1"1:o.al selectors and teminating call. The 
o~eration ot the (SL) relay also cloaea a circuit.operating the district 
(CR) and (I) relays. CIRCUIT:- Ground, on N commutator brusll and aeg,­
ment, the (-F) relay normal, (SL} relay operated, cam Oto battery thru 
the 600 ohm lfincling or the (CB) relay, in parallel with battery thru 
cam R, and 800 ohm winding ot the ·district (L) relay. 

15.. The (CO) relay operated, releases the line (L) relq which in turn 
releases the {BA) relay. The (BA) rela7 released, opena the circuit 
thru the (0) and {B) rele7, which release. Another call may now start 
within this aame g-.,up ot- 10 linea it the starting Cll"CUit is ready tor 
the call. 'l'ho operation tor a call originating 1n the last 10 lines in 
a group ot 20 rill be similar to that already described tor the first· 
10 lines, except that the (BA-1),(K-l), (0-1), (TR-1), (ST-B), and (CB) 
relays involved instead of' the (BA), (K), (OK), (TR), (STA) and (GA) 
relay■. 

16. Ir there ia a simultaneous call on both the first and last 10 lines 
or the group ot 20 lines, relays in both sub-grou.ps will operate as al­
ready described, starting two line finder selectors in different sub­
groups at the same time. In this case, the inner windings or the (0) 
and (0-1) relays are connected together thru the make cootact of the 
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(BA) and (BA-1) relays. The (0) and (0-1) relays will therefore oper­
ate in parallel when the H brush of either or both line finder se­
lectors, Bake contact with the H terminal of the calling line*

17* With the switch in position 1 and the (CH) relay operated a cir­
cuit is closed from ground on cam H, (CS) relay normal, (CH) relay 
operated, to battery thru the selector time alarm circuit (not shown), 
which functions after an undue length of time giving a visual and 
audible signal* The (L) relay operated, closes a circuit advancing 
the district switch to position 2« CIRCUIT:- Battery thru the R 
magnet, cam B, (L) relay operated to ground on cam M* As the switch 
advances from position 1, the circuits thru the (L) and (CH) relays 
are opened, releasing the relays and disconnecting the selector time 
alarm circuit. In position 1-1/2 to 2, the associated sender is held 
busy thru cam £ by ground on cam H.

18* With the switch in position 2, the (Cl) relay reoperates thru its
outer winding to ground on cam S and remains operated until the switch 
advances from position 10* The (Cl) relay operated, (a) connects ground 
on oam S to the test brush of the sender selector, for a busy test to re­
place ground on can C as the switch advances from position 2, (b) closes 
the tip side of the fundamental circuit thru to the sender, (c) operates 
the (CI-1) relay. With the switch in position 2 and the F relay released 
the tip and ring leads from the calling line are closed thru to the $ and 
R leads of the associated sender circuit thus permitting a dialing tone 
to be transmitted back over the dialing circuit from the associated 
sender as an indication that the apparatus is ready to receive a call by 
the operation of the station dial* The tip side of the dialing circuit 
is closed from the T lead of the line, the (F) relay normal, cam F, to 
the T brush of the sender selector* The ring side of the dialing cir­
cuit is olosed from the R lead of the line, the (?) relay normal, wind­
ing of the (DC) relay, cam Q, to the R brush in the sender selector*

19* After the sender functions, the fundamental circuit is established
for the operation of the district (L) relay and the stepping relay in 
the sender* CIRCUIT:- Ground in the sender circuit* FT brush, (Cl) 
relay operated, cam L to battery thru the 1200 ohm winding of the (L) 
relay which operates and locks thru its 1200 ohm winding thru oam L, 
to ground over the FT lead and advances to position 3, from ground on 
cam M.

20* When the (CI-1) relay operated (switch in position 2), battery thru
the outer winding of the (D) relay was connected thru cams Y and U to 
the sender control (SC) lead* The (D) relay whose windings are differ­
entially connected, does not release at this time due to the high re­
sistance in the SC lead in the associated sender* If this circuit is
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17. 

(BA) and (BA•l) relays. Th• (0) and (0-1) relays will tberetore oper­
ate in parallel when the B brush or either or !><)th line tinder •­
lectora, Jlake ccm.tact with the B terminal o't the celling line. 

' With the awitch in poei tion 1 and the (CH) relay operated a cir-
cui t ie closed trom ground on oam H, (CS) relay n.omal, (OB) relay 
operated, to battery thru the aeleetor tlme alarm circuit (not ■bown), 
wb1.ch tunctions after an UDdue length ot time giving a Tiaual ud 
audible signal. The (L) relay operated, close■ a ciroui t adnncing 
the dietriot switch to position 2. CIRCUIT:- Battery ~ru the B 
:magnet, cam B, (L) relay operated to ground on cam M. J.a the nUch 
advanoea 'traa po■ition l, the circus. ta tb.ru the (L) and (CH) relay■ 
are opene4, releasing the rel.aye and diaeoimeoUig the selector t~ 
alarm circuit. In'poaition l-l/2 to 2, tbe uaociated sender 1• hel4 
bua7 thru caa ~ by ground on cua H. 

le. Wi'th the ■witch in poeition 2, the (CI) rela-y reoperates thru U• 
outer winding to grO\md on caa S and remain• operated until the antoh 
84.vancea troa poaiti011 10. The (OI) rel.87 oi,.rated, (a) ecmiect■ sr<JWld 
on oaa S to the teat bra.eh ot the eender ■elector, tor a bu■y teat to re­
place ground on oe C •• the awl tch adYanoea trcn po■itio:n 2, (b) closes 
the tip aide ot the tu<lame:ntel. oirouit thru to the •nder, (o) operate■ 
the (CI-l) relay. With the aw1 to~ _iD poaition. 2 and the F nlay- releued 
tile tip and ring lee.da trcn the calling line are cloNd thru to the ~ and 
B lead■ ot the aeaociated ■ender oiroui t thus pel"lli.ttillg a clialing tone 
to be traDalli tted baok over '\ke dialillg oi roui t 't10a the u■ociatecl 
••nd•r ae an inclioation that the apparatus is ready to rece1Ye a call by 
the operaUo:n ot the •tatlon dial. The tip ■id• ot the d1al1Dg circuit 
is closed tm:m. the T lead o't the-line, the (1') relay n.onaal, oam P, to 
the '1'. bruh 9t the •nd.er selector. The rillg ala ot the 41aling cir-
oui t ie closed trca the R lee.d o't the line, the (JP) relay normal, wiud­
ing ot the {DC) relay, oua Q, to the R brueh ill the •nd•r aeleotor. 

l~. .Uter the •nder. function■, tba tm.d.aaen.tal circuit ia established 
tor the operation ot the district (L) relq and the ■topping relay- in 
the sender. CIRCUIT:• Ground ill the sender c1rou1 t. n brah, (OI) 
relay operated, ca11. L :to battel'J' thru the 1200 oba willdillg ot the (L) 
relay which operates and lock■ thru its 1200 ohm winding -:thru oaa L, 
to ground owr ~• FT lead and adv8llaes to position ~, b'oa g,:-oun.d on 
cam II. 

20. When the (OI-l) relay operated (ewi tch in position 2), battery thru. 
the outer willding ot the (D) relay was oCD.nected thru cam.a V and U to 
the sender control (SC) lead. 'fhe (D) relay whose win.dillga are 41t'ter­
enUally collJlected, doea not release at this time due to the high re­
aiatanoe in the SC lead in the associated sender. It this circuit 1■ 

• 
• 

• 
• 
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used with 5 digit senders this high resistance ground is only momentarily 
and is disconnected from the SC lead when a relay in the sender operates* 
When the switch enters position 5, the 600 ohm winding of the (CH) relay 
is connected thru cam TJ in parallel with the outer winding of the (D) re­
lay to the SC lead and may under favorable conditions, operate if used 
with 2 digit senders but performs no useful function at this time* When 
used with 3 digit senders, the SC lead is open and the (CH) relay there­
fore, cannot operate*

DISTRICT BRUSH AND CROUP SELECTION

21* With the switch in position 3, the UP magnet is operated for brush se­
lection from ground on cam M« As the selector moves upward in position 3, 
carrying the commutator brushes over the cannotator segment, the A segment 
and brush intermittently connect ground to the tip side of the fundamental 
circuit thru cams K and L, holding the (L) relay operated but successively* 
short circuiting the stepping relay in the associated sender circuit thus 
releasing and permitting its reoperation until the proper brush has been 
selected* When sufficient impulses have been sent back to satisfy the 
sender, the fundamental circuit is opened, releasing the (L) relay* The 
(L) relay released, opens the circuit thru the UP magnet, thereby stopping 
the upward movement of the selector and advances the s wit oh to position 4* 
CIRCUIT:- Ground on cam M, (L) relay to normal, cam B to battery thru 
the R magnet* In position 4, the trip magnet TM is operated from ground 
on cam S and the (L) relay is operated and locked to ground over the fund­
amental circuit as previously described advancing the switch to position 5*

22* With the switch in position 5, the UP magnet is re operated and the
TRIP magnet being operated, causes the previously selected set of brushes 
to trip when the selector starts upward* As the selector moves upward 
for group selection, carrying the brushes over the commutator segment, 
the "B" brush and segment intermittently connect ground to the tip side 
of the fundamental circuit thru cam L, holding the district (L) relay 
operated but successively short circuiting the stepping relay in the 
associated sender circuit, thus releasing and permitting its reoperation 
until the proper group has been selected. When sufficient impulses have 
been sent back to satisfy the sender, the fundamental circuit is opened, 
releasing the (L) relay which in turn opens the circuit thru the UP mag­
net and advances the switch to position 6*

23* The high resistance ground on the SC lead is replaced by ground thru
500 ohms to insure the operation of the (CH) relay, and occurs during 
group selections, if two digit senders are used or when the sender ad­
vances from its "district group selection" position if three digit senders 
are used. With the switch in position 6, the circuit is closed thru the

• 
• 

• 
• 

( 27 Pe.gee , Page ~ ) 
Issue 3 BT 451620 
J"une 13 1 1923 (•) 
Replacing all preTioua 
issues. 

uaed with 3 digit aendera this high resistance gmun.d ia onl7 momentaril7 
and is disconnected trom the SC lead when a rela7 in the eender operat•e• 
When the n1tch ·enters position 3, the 600 oha winding ot the (CB) rela7 
ia conll8cted thru cam U in parallel with the outer winding ot the (D) re­
la:y to the SC lead and ma.7 under favorable conditions, operate it used 
with ·2 digit senders but performs 'no usetul tunction at this time. When 
uaed with 3 digit senders, the SC l•d is open and the (CH) relay there­
fore, cannot operate • 

DISTRICT BRUSH AND GHXJP SELECTION 

21. With the awltoh in poai tion 3, the UP a.gaet ia operated tor brus~ ••-
lection tran ground on cam JI. Aa the selector moves upward in poai Uon 3, 
carrying the ccnm.utator brushes onr the c~t•tor segment, tbe A eegaont 
and brush interm.1 Uently connect ground to the tip •ide ot tbe tu.n.dmatal 
c irou1 t thru oam.a K and L, holding the (L} • relay operated but successively• 
lhort circuiiing the stepping relay in the associated sender circuit thua 
releasing and permitting its reoperation until the proper bruah laaa been 
aeleoted. When autticient impulae• have been een.t back to atiat1 the 
sender, the tundaaental circuit ia·opene4, :releasing·th• (L} relq. The 
(L) ralar released, opena the circuit thru the UP aagnet, thereby a-topping 
the upward movement ot the aelector and advance• the a wit oh 'to poai tion 4. 
OlROUI'l':- Ground OD. C8Jll .u:, (L) rela7 to nomal, CUl B to batte17 thrll 
the R 11agnet. In poai tio:n •• the trip mapet 'I'll 1• eperatecl t'roa groiD.d 
on caa S and the {L) rela7 la operated and locked to ground ewer the fund­
amental circuit as previoual7 described advancing the switch to p6sitioa 5. 

22. With the switch in poai"'tion 5, th• UP magaet is reoperated and tba 
'!'RIP magn.et 'being operated, causes the previoual.7 selected set ot l>ru.ahe• 
to trip when the selector starts upward. .la the 89lector moves upward 
tor group aelection, car17ing 'tne brushes over the commutator eegment, 
the "B" .brush and aegaent intemittent11 cc:n.nect ground to the tip aide 
ot the tWldamental oirouit thru cam L, holding the diatriot (L) relay 
operated but aucceaaively short circuiting the stepping rela7 in the 
·aaaociated sender circuit, thus releasing and perllitting it■ reoperation 
until tlle proper group baa \'leen selected. When autticient ilapulsea have 
been aent back to aat1at7 the aend.er, the tUJlclemental cirCllit is opened, 
releasing the (L} relay which- in turn open• the c1rcu1 t thru the tJP llllg­
net and advances the •witch to position 6. 

23. 'l'he high resistance ground on the SO lead is replaced b7 ground thrU 
500 .ob.Ju to ln.a\U"e the operation ot the (CH) relay, and occurs during 
group _aelect1ona, it two digit ■enders are uaed or when the sender ad­
Yancea tr<n it• "di■triot group selection" position it three digit aendera 

• are used. With the ewi tch in poai tion 6, the oircui t ia closed thru the 
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line finder N commutator brush and segment, (F) relay normal, (SL) relay- 
operated, cams 0 and R to battery thru the 600 ohm winding of the (L) 
relay which operates. The (L) relay operated, advances the switch to 
position 7* CIRCUIT:- Battery thru the R magnet, oamB, (L) relay oper­
ated, cam H, (D) relay operated to ground*

TRTUK HUNTING

24* Should the first trunk in the group in which the selector is hunting
be idle, the (L) relay Teleases as the switch leaves position 6-1/4* When 
the switch enters position 6-1/2, ground is connected to the sleeve of the 
selected trunk thru cam M, (L) relay normal, cam 1 as a busy oaddition 
until the switch advances to position 7-5/4.

25* Should the first trunk in the group in which the selector is hunting
be busy, the (L) relay is held operated thru its inner winding from ground 
on the sleeve terminal of the busy trunk. With the switch in position 7, 
the UP magnet is reoperated from ground on cam U under control of the (L) 
relay and the selector travels upward until an idle trunk is found. When 
an idle trunk is found, the locking circuit thru the inner winding of the 
(L) relay is opened but the relay does not release immediately due to a 
circuit being closed from battery thru its outer winding, cam R to ground 
thru the C caamutator brush and segment. When the brushes are centered 
on the trunk terminals, the circuit thru the C commutator segment is opened 
and the (L) relay releases in turn opening the circuit thru the UP magnet 
which stops the selector brushes on the terminals of the selected trunk*
The (L) relay'released, connects ground on cam M to the sleeve of the se­
lected trunk sleeve as a temporary busy condition and advances the switch 
to position 8*

»C» C(MfflTATQR

26* The adjustment of the C commutator brush, with relation to the tripped
sleeve multiple brush, is such that it does not break contact with the C 
commutator segment until slightly after the holding circuit thru the inner 
winding of the (L) relay is opened by the sleeve brush, leaving the buiy* 
terminal and making contact with the sleeve terminal of the idle trunk.
The UP magnet therefore, 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 other holding 
circuit thru the outer winding of the (L) relay is opened at the C commu­
tator, releasing the relay which disconnects ground from the commutator 
feed bar (G) and releases the UP magnet* The selector then drops into 
place thus centering the brushes on the trunk terminals. During trunk 
hunting (in position 7 only), the caamutator feed ground is supplied 
frcm ground on cam M under the control of the (L) relay. This prevents 
the reoperation of the (L) relay by the closing of a circuit between the 
C commutator brush and segment on the overthrow of the selector or as it 
drops into place*
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line tinder N commutator bruah and ■•,-it, (F) relay normal, (SL) relay 
operated• o-■ 0 and R to battery thrll the 800 ohm winding ot the (L) 
relay whioh operates. The (L) relay operate-cl, adn.noe■ the switoh to 
po■1Uon 7. OIRCUI'l':• Battery thru. the R aepet, Cl!lll. B, (L) relaJ oper­
ated, c .. If, (D) Nl&J op~ted to ll"OUll4. 

'l'R tlfK BIJN'l'IJJG 

2'. Sb.oul.cl the tirat tl'llDlt in th• group in which the selector is hunting 
be idle, th• (L) relay Teleaees •• i:tae en tch leaYea poeition 6-1/4:. When 
the •witch •Dier■ poaition ~l/2, p-0Ull4 is 00DJ1ected to the alee•• ot the 
eelected trunk thr\1 oam 11; (L) rel■.7 nOl'llal, cam ~ u a buay o mdition 
UDtU tlle ■witch aciYanoea ~ poaiticm 'l•'fJ/4:. • 

25. Should the tirat trunk 1D the grw.p in which the ·•leotor ie hl1Dt1Jl8 
be busy, the (L) relay ia held operahcl tbru ita iDJLer winding t'rCla graancl 
on th• aleen termiual ot the buy trUllk. l'ith tbl ■witch in poeition •7, 
the 1lP aagn~t 1• reoperate4 trca ground on oam II under c~t:rol ot t~ (L) 
relay and the selector tra••l• upward unt U an· idle trunk ta found. Wha 
an idle tr\llk 1e tound, the locking oirou.1 t thru tba iDJLer win.ding ot the 
(L) rela,- ia opened but the nla7 clo• not rel.N.a• 1.lmHdiatel.7 du to a 
ciro u1 t being oloHd tr• batte17 thru i te outer will41ag, oaa R 'to grCIWld 
thr'l the. C ocnmutator bruh ud ■egMDt. lhen the brl&abaa are ceatered 
on the tr\lllk teniiu.l.a, the oiroui t thru the O ocam'tatar aegment 1• opened 
and the (L) nlay release■ ill tun opening the oirouit tbru tbl tJP •pet 
which atop■ the •lector bruahea on the tem.inala ot the asleo'ted trlDlk. 
'l'he (L) reJ.aJ·released, oannect■ ground on oam JI to. the aleeTe ot the se­
lected trunk al•••• as a t•porarJ bua7 oon41'ion ud advances tbe nitoh 
to position a. 

•c• C~T<ll 

26. '!'he adjuatment ot the C c0111m1tator brueh, with re.le.ti on to the tripiwd 
•l•••• aultiple bruah, 1a such that it doN not break contact With the C 
CODautator aegaant until ■lightly atter the hOlcling circuit thru the 1,nner 
win.ding ot the (L) relay ~• opened bJ the sleeve brush, lee.Ting the buay • 
teminal and Daking contact w1 th the al•••• terminal ot the idle trunk. 
The UP aagri.et theretore, remain• operated and the eelector continues to 
traTel- upward \UltU the bruehe• are carried slightly abon the center ot 
the trunk terainale, allowing the locking pawl to enter the notch m the 
raok attached to the bruh support rod. At this time, the otbar holding 
circ111.t thru the outer winding ot • the (L) relay i• opened at the C coaau­
ta'tor, rel•s1ng th• relay whioh di■oonneots ground trom the ocnmutator 
teed bar (G) aiid releaeea the UP ae.gnet. The selector then d?ops into 
place thus een'teriag the brushes on the trUllk 'termi:nala. DUJ1.ng trunk 
hunting (in po•it ion 7 Olll.y), the coammtator teed ground 1• supplied 
trcn ground on cam .ll under the cmtrol .ot the (L} rel81'• Thia preYenta 
the 1'9operation ot the (L) relay bJ the cloain.g ot a circuit betwec the 
C oo.11a11tator bruah ud ■egment on the oTerthrow ot the selector or aa it 
drop■ into place. 

• 
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27* As the switch advances from position 7, ground on cam H, is removed
from the fundamental ring lead (FR) and in position 7-3/4 ground is con­
nected thru cam S to the sleeve of the selected trunk as a permanent 
busy condition* With the switch in position 8, a circuit is closed from 
ground, (CH) relay operated, cams 0 and R to battery thru the outer wind­
ing of the (L) relay which operates and advances the switch to position 9* 
In position 9, the tip and ring of the outgoing trunk fundamental circuit 
are closed to the tip and ring terminals of the selected trunk for selec­
tion beyond thru the FT and FR brushes of the sender selector and cams F 
and G respectively. After selection beyond has been completed, ground in 
the sender is removed from the SC lead, (if 2 digit senders are used or 
a high resistance ground is connected to the SC lead (if 3 digit senders 
are used) releasing the (CH) relay, in turn releasing the (L) relay* The 
(L) relay released, advances the switch to position 10. As the switch 
leaves position 9-1/2, the dialing circuit is opened at cams P and Q, and 
in position 9-3/4, the tip and ring leads of the line finder are closed 
thru cams P and Q, respectively, to ground and 24 volt battery in the dis­
trict, operating the (DC) relay which is held operated under the control 
of the station switchhook* In position 9-1/4, the circuit thru the in­
ner winding of the (D) relay ie opened at cam I but the (D) relay being 
slow in releasing will not release but will lock under control of the (DC) 
relay when the switch enters position 9-3/4, From position 9-3/4 to 
17-1/4, the (SL) relay locks to battery on its contact, thru cam T. The
(D) relay is also made slow in releasing to hold the selector should the 
switchhook at the oalling station be momentarily depressed*

TALKING SELECTIONS

28* 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 thru its inner winding over the tip of the fundamental circuit as 
previously dsscribed for district selection* The (L) relay operated ad­
vances the switch for talking selection. CIRCUIT:- Battery thru the R 
magnet, cam B, (L) relay operated to ground on cam M* As the switch ad­
vances ground is intermittently connected to the tip side of the funda­
mental circuit thru cam J£, holding the (L) relay operated but succes­
sively short circuiting and permitting the reoperatlon of the stepping 
relay in the sender circuit* When sufficient impulses have been sent 
back to satisfy the sender, the fundamental circuit is opened releasing 
the (L) relay* The (L) relay released opens the circuit thru the R mag­
net stopping the switch in position 12, 13 or 14 depending upon the class 
of call* As the switch leaves position 10, the holding circuit of the 
(Cl) relay is transferred from its outer to its inner winding* CIRCUIT:- 
Ground on cam 2, (L) relay operated, cam T, (GI-1) relay operated, cam U 

* (S) relay operated to battery thru the inner winding of the (GI) relay*

• 

• 
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27. Aa the nitch advances tran. position 7, ground on cam H, ia remoTed 
trom. the fundamental ring lead (lR) and 1n position 7•3/4: ground is con­
nected thru cam X to the sleeve ot the selected trunk as a permanent 
busy condition. With the ewitch·1n position a, a circuit is closed tram 
ground, ( CR) relay operated, cams O and R to battery- thru the outer Wind• 
ing ot the (L) relay which oporates and advances the nit ch to po~i t ion 9. 
In poaition 9, the tip and ring of tbe outgoing trunk rmdaantal circuit 
are closed to the tip and ring terminal.a ot the selected trunk tor aelec­
iion be7ond thru the n and 1'R brushes ot the eender selector and cama P' 
and G respectivel7. ,ltter selection be_10nd has been ccnpleted, ground in 
the sender is reDOnd trm the SC lead, (it 2 digit senders are ueed or 
a high reaistanoe ground ia connected to the SC lead (it 3 digit senders 
are used} releasing the (CB) relay, ·in turn relea•ing the (L) relay. The 
(L) relay released, advances the switch to position 10. A.a the switch 
feavee poaiUon 9•1/2, the dialing circuit is opened at CBDUI P and Q, tu1d 
in poaition. 9•3/4., the tip and ring leads or the line tinder are oloaed 
thru euu1 P and Q. reapeetivel7, to grouad and• 2, TOlt batte17 in the clis­
trict, operating the (DC) relay which is held operated. under the control 
of the station awitchhook. In po•1t1on g .. l/4, tbe oircu.it thru the in­
ner Winding ot the (D} relay 1e opened at oam I but the (D) relay being 
alow in releuiJ.18 will not release but will lock under control or the (DC) 
relay when the mtch enter• position 9-3/•, Prom l)O•ition 9-3/4 to 
17-1/4, the (SL} relay locks to battery on its contact, 'thru eem T. The 
(D) rela7 is also made ■low in releasing \o hold the Nleotor ahould the 
swttchhook ai th• calling station be IaODl8lltatily depreaaed. 

TALKING m.11'.n'IOBS 

28. With the switch in position 10, the sender circuit tunotiona and 
connects ground to the P'l' lead cauaiJ.18 the (L) relay to operate and 
look thru its in.a.er wind.1118 OTer the tip ot the tmde.Ja9ntal circuit as 
preTioualy daacribed tor diab-ict selection. The (L} relay operated ad­
Timces "the switch tor talking aelectign. CIROUI'?:- Battery tbru the R 

agnet , cam B, (L} relay operated to ground on cam u. J.a the ~1 tch ad.-

TaAces grQlnd ia intermittently connected to the tip side or tm tim.da­

mente.l c ire u1 t 'thru oam X, holding the (L) relay operated bu11. auocea-
si Tel7 abort circuUing and pend tting the reoperation. ot. the steppi:a.g 
relay in ti. aeDder oircui t. When auttioient i11pul•e• han .been. sent 
back to •tist7 the sender, the fundamental circuit is opened releasing 
the (L) relay. !he (L) relay released open.e the circuit thru the R mag,-­
net stopping the awitch in position 12, l~ or 14 depending upon the class 
ot call • ..u the antch leaves_ position 10, the holding oircllit ot the 
(CI) relay ia tranaterred rrom ita outer to its inner winding. CIRCUIT:­
Grou.nd on cam E, . (L) relay operated, cea V, (OI•l) relay operated, cam U 

• (E} r_elay operated to battery thru the inner winding ot the (CI} relay. 
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The release of the (L) relay opens the holding circuit of the (Cl) re­
lay which releases in turn releasing the (CI-1) relay and disconnect­
ing the sender from the district circuit.

CALLED PARTY ANSWERS

29« When the receiver at the called station is removed from the switch-
hook, with the switch in position 11 or 12, ground and battery on the 
tip and ring respectively from the incoming circuit, operates the (CS) 
relay. The (CS) relay operated, closes a circuit from ground on cam 
(H), (CS) relay, operated cam N, winding of the (I) relay to battery 
thru the III contacts of the 149-J interrupter. When the interrupter 
contacts close the (I) relay operates and looks to battery thru its 
make contact* The (CH) relay operates under control of the (I) relay 
when the (V contact of the interrupter doses* The (CH) relay oper­
ated, locks thru its 600 ohm winding and cam 0 to ground on its 
armature*

30* The purpose of the 149-J interrupter is to delay the operation of
the (CH) relay for at least two seconds after the (CS) relay operates. 
This is to prevent the false operation of the (CH) relay should the 
(CS) relay operate momentarily before the called party answers due to 
any line disturbances*

OPERATOR ANSWERS

31* On operator calls the switch advances to position 13 during talk­
ing selections and when the operator answers by inserting a plug of 
an answering cord in the answering jack of the trunk the (CS) relay 
operates on reverse battery and ground over the trunk. The (I) relay 
may operate as the switch passes positions 11 and 12 but releases as 
the switch advances to position 12. The (CS) relay operated closes a 
circuit from ground on cam H, (CS) relay operated, cam R to battery 
thru the outer winding of the (L) relay which operates and advances 
the switch to position 14* As the switch advances from position 13- 
1/4 the (CS) releases, opening the circuit thru the outer winding of 
the (L) relay. When the switch enters position 13-1/2, the relay 
locks thru its inner winding and cam J£ to ground on the sleeve termi­
nal of the selected operator's trunk* When the switch advances from 
position 13-1/2 ground is disconnected at cam H from the armature of 
the (CS) relay preventing the selector time alarm circuit fran func­
tioning during the talking period, and the repeating coil circuit is 
disconnected from the calling line, releasing the (DC) relay. When 
the switch enters position 13-3/4 the T and R leads of the calling 
line are connected directly to the T and R brushes of the selected 
operator's trunk thru cams P and Q, respectively and control of' the
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The release of the (L) Nlay opens th• holding circuit of the (CI) re• 
la7 which releaaes in. turn releasing the (CI-1) relay- aitd diaoonnect-
ing the a ender from the district circuit. • 

CALLKD PARTY ANSWERS 

29. When the receiver at the called station 1a reDl>wd from the switch-
hook, wUh the switch in -position 11 or 12, ground and battery- on the 
tip and ring respecth'ely trom the inccaing circuit, operates the (OS) 
relay. The (CS) relayoperated, cloaea a circuit frm ground on cam 
(H), (CS) relay, operated cam N, winding or the (I) relay to battery 
thru the III ccntacts or the 14g_J' 1.Aterrupter. When the interrupter 
contacts close the (I) relay- operates and looka to battery thru i ta 
make contact. 'l'he (CH) relay oparatea under control ot the (I) rele.7 
when the (V contact ot the 1.Aterrupter clo•s• The ( CH) relay oper­
ated, , :loco thN its 600 oha winding a:ad Ol!IJll O to ground on 1 ta 
&1'11111 iv.re. 

30. '?he purpoae of the 14g-,r interrupter is to delay the operaUon ot 
the (CH) relay tor at least two seconds after the (CS) relay operates. 
Thia 1a to prevent the falae operation or the (CH) relay should • the 
(CS) relay operate JBOlll8Jah.r1ly before the called pe.rty anawera due to 
any line disturbances. 

OPIRATOR A1ISWER6 

31.. On operator calls the switch advuces to position 13 dur.1Jls talk-
ing selections and ·when the operator anawera by inserting a plug ot 
an answering cord in the anff8ring Jack ot the trmk the (CS-) relay 
operates on. reverse battery and ground over the trunk. The (I) relay 
may operate aa the awi toh passes poai t ions 11 ud 12 but releaaes aa 
the switch advances to posi Uon 12. 1'he (OS) relay operated cloNs a 
ciroui t trom groun.d on cam H 1 (CS) relay operated, cam R to be. t tery 
thru the outer nnd1ng ot the (L) relay whioh operates and advences 
the switch to p0aition 14 • .A..e the switch advances trom position 13-
1/4' the (CS) releases, opening the circuit thru. the outer winding ot 
the (L) relfey'. When the switch enters position 13-1/2, the relay 
locks thru its inner winding and Cl!IJll .& to ground on the sleeve '\ermi-

nal ot the selected operator's trunk. When tbl!t switch advances from 
poai -Uon 13-1/2 grcxmd is disconnected at cem B from the armature ot 
the (CS) relay preventing the aelector tm alarm circuit traa func­
tioning durlllg the talkillg period, and the repeating coil ci.reuit ia 
diaccmnected from the calling line, releasing the (DC) relay. When 
tb& n1tch enters position 13-3/4 the T and R leads ot the calling 
line are connected directly to the T and R brushes ot the aelected 
operator' a trunk thru cau P and Q. respectively and ocmtrol of' the 

• 

• 
• 
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locking circuit thru the inner winding of the (D) relay is transferred 
from the contacts of the (DC) relay to the upper ccataets of cam J* In 
position 14 a checking tone circuit is elosed over the sleeve of the 
operator** trunk, inner contact of cam X, (L) relay operated, upper 
contacts of cam V, cam 7, 2 m*f. condenser, lower outer and upper inner 
contacts of cam X, the S brush and terminal of the line finder bank, to 
ground thru the winding of the (CO) relay for number cheeking* Since 
the T and R leads of the calling station are not connected thru the re- 
pasting coil but are connected direct, the operator may collect or re­
fund* the coin or operate the message register at will.

DISCONNECTION - REGULAR CALL

32. When the called station disconnects, the (CS) relay releases, con­
necting ground from cam H, (CS) relay normal, (CH) relay operated to 
the ssleotor time alarm circuit which operates and fractions if the 
calling station does not disconnect within a reasonable length of time, 
thereby operating a signal to the attendant* When the receiver at the 
calling station is replaced on the switchhook, the (DC) relay releases 
in turn releasing the (D) relay. The (D) relay released, advances the 
switch to position 16* As the switch advances from position 12, the 
(I) relay releases* As the switch advances from position 13-3/4, the 
T and R multiple terminals are opened at cams F and G and as the switch 
advances from position 14-1/2 the 3 terminal is opened at cam X making

— ’ the trrak available to other hunting selectors.

MESSAGE REGISTER

33* As the switch enters position 14-5/4, the (Cl) relay operates thru 
its inner winding. CIRCUIT:- Battery, inner winding of the (Cl) relay,
(E) relay operated, cam T to ground. The (Cl) relay operated locks thru 
its outer winding, (in position 15-1/2) if the sender selector switch is 
connected to a busy sender as described in paragraph 7 and operates the 
(CI-l) and (F) relays and the 3TP-SS magnet when the switch advances from 
position 15-1/2, the circuit thru the inner winding of the (Cl) relay is 
opened at cam H. In position 16r the STP-SS magnet is energised and as 
sender is reselected as described in paragraph 7, the (Cl) relay releas­
ing when ah idle sender is found* In position 16 the (D) relay operates 
thru its inner winding frcn ground on cam I under control, of the (E) re­
lay. As the switch enters position 16-1/2, the selector group register 
operates from ground on cam E thru cams L and K*

34* The (Cl) relay released, (a) releases the (F) and (CI-1) relay, (b) 
immediately makes the test terminals of the selected sender busy from 
ground on cam H, (£) relay operated and (01) relay normal and (c) operates 
the (L) relay thru its outer winding from ground on the armature of the

• 
• 
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lockilia cirouit thru th• inner Windina ot the (D) :rel.a:, ie truaterre4 
tra the ·oon~ct• ot tu (DO) relay to the 11pper ccntaot• ot cam J'. .IA 
1>0eition. 1• a oheoking toM oiroui t 1• cloaed owr the aleeTe ot tile 
operator•• trmk,· 1mier oaataot ot ou :I, (X.) relay operated., upper 
contact• ot oaa V, ca Y, I a.t. ocndenaer, lowr ouier u4 upper imier 
contact• ot oui X 1 tile S bNeh and teminal ot the line tiAder bank, to 
ground thru. tile wiJLding ot the ( 00) :rel.aJ tor nWlber cheoki~g. Since 
the T ud R lead• ot the calliiag "ation are not comieoted thru the r.... 
pea Ung coil but are connected direct, the operator -.y collect or re­
funt\,, the coin or operate ta• ■ea■age regiater at will. 

DI3CONDC'l'ION - BB<JULiB CALL 

ss. When the called station. dieconnecta, the (OS) nla7 releuea, eoa-
nect1Dg ground trm caa B, (OS) rela7 nomal., (OH) relay operated to 
the mleotor u- alarm. oiro\11 t which operai•• aD4 t'Ullotiou it th• 
calling station doea uot diaooimect witbin a rea•cma-1• length ot tiae, 
thereby operating a aigD.al to the attelldut. lhea the receiftr at tu 
oallillg station ia nplaee4 ~D the awitchllook, tb.e • (DO) relay rel••••• 
1• tum releuing '1t.e (D) relq. '?he (D) relq releaae4, a4Yaaoea. tile 
antoh to poaiiio• 16. .u tll• •witch adTuoe• troa poaitioA 12, th• 
(I) rela7 releuea. .u tll.e nitoh aclTancea tra poaitioJl 13-1/4, tll• 
'?-od R ■ult ipl• teminala are opened at cua 7 and O ud aa tbe awi toh 
a4Taaeea t:rom position l.ft-1/2 the 8 ierll1llal 1• opened at ca■ :& 119.lcing 
th• tr~ aftilable to other lluat 1Dg. ••l•nore. 

MISSA.GI BKGIS'!IR 

ss. u the antoh en'tera poe1t1on l._&/4', the. (CI) rel.al' operatN. thr\l 
it• inner win41ng. CIBOlJI'l':- Batt8l"J, inner .wiatlllg ot. tu .(CI) rel•1', <•> rela7 operated., oaa T to groua4. • tu (OI) nlq opent_.i loco tllft 
1 ta outer winding, (in. position 15-1/8) it ~• Hll4er ••leo\or awitoh 1• 
OOlllleot•~ to a 'buaJ Hnder •• cleaor1'tec1 1a pa~ph 7 u4 operates tba 
(CI•l) aac1 (F-) relays ocl the 3!P-SS aapa\ wlla "1le n-i~OA 114-raneea troa 
poaUion 15--1/2, the circuit thru tll• t.uer wb41ng o.t tile (CI) relay 1a 
opeaecl at_ oaa H. In po-witton l&., ~ S'l'P-SS a!l81l•t 1• •erg1•~4 aa4 •• 
sender 1• .reselected •• 4eaori'be4 in parag:rapll 7, t)l-e (OI) rela7 releu­
ing whell an idle aader 1• tOW14• Ia poa1 ,ion 16 tll• (D) rele.7 operate• 
thru ita 1imtt windtns trca ground OD oa_ I .UDde:r ,control, of the (B) re­
lay. ,l..a tb.e an toh en.iera poaitio:n 15•.J.72. the aelectar- grou.p regiater 
opera"8a trm gnllDd on oaa JC thru oaaa L u4 L 

M. The (CI) rele.7 released, (a) releuea the (I') ocl (CI-1) rela7, (b) 
1w41ately make• tlla teat tenhaala ot the -•el-•••4 aeadar MW7 troa 
grOWld on eaa ll, (K) r•.la7 operated. u4 (OI) nlay AOl'llal a4 (o) operates 
tlle (L) relay tllru 1 t• o1lter wincliD& tioa groal oil 'the Ulllltll1"8 of the 

• 
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(Cl) relay and cam R. The (L) relay operated, looks thru its inner 
winding to ground on can 2 , and advances the switch to position 17. 
CIRCUIT:- Battery, R magnet, cam B, (L) relay operated, cam U, (D) 
relay operated to ground. When the switch enters position 16-3/4 the 
test terminals of selected sender is held busy from ground, (D) relay 
operated, thru cam M, (L) relay operated and cam C.

35* In position 17, the (Cl) relay operates thru its inner winding
fraa ground on cam I, operating the (CI-1) relay and a , circuit is 
closed (if provided, A wiring) frcrn battery on the (SL) relay, oper­
ated outer contacts of cam T, thru the three 18-AN resistances in 
parallel (CH) relay operated, the H brush and terminal of the line 
finder over lead H, (L) relay normal to ground thru the message 
register (MR) operating the message register* During the registering 
period, another line finder selector hunting over the line terminals 
in the same sub-group, will not stop its brushes on the multiple 
terminals of this line at this time, since the (H) relay of the 
hunting line finder is shunted by the 5 ohm message register while 
passing over the H terminal of the registering line.

COLLECTING OR RETURNING THS COIN

36* In position 17, the tip and ring of the calling line are closed
thru to the T and R leads of the sender thru cams P and Q and T and 
R brushes of the sender selector switch respectively for the purpose 
of collecting or returning the deposited coin depending on whether 
the (CH) relay is operated or normal* (When the (CH) relay is oper­
ated, ground is connected to the PR lead operating a coin collect 
relay in the sender* If the (CH) relay is normal, a coin refund re­
lay in the sender circuit operates* After the sender has collected 
or refunded the money as ths cess may be, ground is connected to the 
SC lead, cam V, (CI-1) relay operated, cam U to battery thru the 
outer winding of the (D) relay which releases differentially* The 
(D) relay released, advances the switch to position 18* As the switch 
advances to position 13, the circuits of the (D), (SL), (CH), (Cl), 
and (L) relays are opened which release and the battery for operating 
the massage register is disconnected from lead - H# The release of the 
(Cl) relay releases the (CI-1) relay, discharges the sender and re­
moves the busy test from thr test brush of the sender selector* The 
release of the (SL) relay disconnects battery from lead S releasing 
the (CO) relay thus restoring the lias circuit to normal.

37* As the district switch enters position 13, the (D3) relay of the 
line finder circuit operates* CIRCUIT:- Ground, It commutator brush 
and segment, 350 ohm winding of the (DS) relay, cam N, (D) relay nor­
mal to battery on the break contacts of the (DS) relay. The (DS) relay
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(CI) rela.1 ud oaa R. The (i.) rela, epe~t~4. look• ihru Ua inner 
wind.in« to ground on oaa K, aa4 ad.Tan.cee ~lle •lfi tch to poaU1on 17. 
CIROUI'?:- Battery, lf-'■egaet, oa B, (L) rela7··operatea, oam 11, (D) 
:rela1 operated to ground. When tbe nitob enter• poa1t1oa lt-3/• the 
test terminal a ot eoleote4 •••4•:r 1• held buy traa grouad, (D) rela1 
operated• thru oa■ Jl, (L) rola1 ope:rated·ui oam c. 

35. In poai tion 1'1, '11e (CI) relaJ' opera tea thn 1--u inner wind ID« 
trca ground on oua I, operating the (C1-1·) rela1 and a ,_ ·:oiroui t 1• 
oloaed (if pl'Wided, A- wiring) t:rcn. battery on. the (SL) rela,, oper­
ate4 oater 00Dtacta ot OUl T, thru the three 18-Alf re■istancea in 
}l&ftllel. (CH) relay ol)erated, tbil a l.,ruah and teminal at the line 
tinder o·Hr 1ead B, (L) relq nomal to growid tllm tbe m•.age 
regiater (.IIB) opentig tla• ••••se regiater. During th• regtatenna 
period, 1U10th•r line tinditr aeleoto:r hunti.D,g OTer the line tel'ainala· 
i• the n119 au\>o!-groap, will not •~op Ua ~ru.ahea on the aul'Uple 
temiaala ·at this line at t.bia ti.me, dAce the (H) ·relaJ' ot the 
huaUng line' tinder. b alum te4 bJ the 5 obla ■eeeag• register •hile 
paaaing Oft?' the H ter.aiD&l at the registering lln.e. 

001.LIOTDG OR BE'l'OBlfIBO .TRB cam 

so. In poeU.ioa 17~ t~ tip o4 rug ot tb• -ealling llae are cloaecl 
thru to th• '1 u4 R leade ot tlle sender thru emu P aDll Q and '1' and 
B bru•hea ot the ••ader eelector •lfitoh·re•p•ctiT•l1 tar th• purpose 
ot oolleoting or retum11ag the depoa1te4 coin depeacling on whether 

• th• (CB) rel.a, 1• ope:rated or no:mal. (When the (CH) :rela7 ia oper­
ated• grOUJld 1• c0111leote4 to th• 1R lea4 Qperatiug a coin oQUeot 
rela, in th• aen.cler. •• It' the •(CH) rela, ia nonal., a coin Ntad re­
la, ia the •••4•r oiroui:t opera.tea.· J.tter ti.. ae114er ha1 oallecW 
or n~ded tbe am•J' u \he cue -, _be, grouad i• 001U1eotecl to the 

• 
... 

SC lead, oaa V, • (OI-1) relay opente4·, oa• tJ to battery thru the • 
o-uter winding ot· th• (D) relay nioh, Hl.uea ditterentially. 'fh• 
(D) nlar rel-..ed, a<l'Yu.oea the nttoh to poaUio.·18 • .u the a1'1toh 
a4Taacea to position 18·, th• Circuits ot the (D), (SL); (OJI), (OI) • 
tm4 (L) rela,e are opeae4 wbia nleu• a.ad the kttery- tor open.Un« 
the ••aag• reginer'ia cliaoonneotecl troa lead.·- H. !he rel ... ot tlle .,, 
(Cl) NlQ' releaaea ···the (OI-1) Nl~ • diauargea ill• ·••d•r u4 1'9-

JIOT•• the bueJ' teat troa ~ll.-teat ~ftah .ot 'the au4er aelector. th~ 
Nleue ot the (SL) rela1 Uaoon,aeota llai1•17 trom. l•d s Nleuiag • 
tbe (CO) relay tltu re•torillg t•• 11-11 .oinuii ,o nol'lllll.. 

• --

37. A.a ta• 41e'tr1ot aw1toll •a•n :peait'°1on 18, th• (DS) relay ot the 
line tiila.r. cirouit op«ra~•• Cmaot'l':- Groud, ll·cCIIIIU.~ator brash 
an4 eepa:at, 350 on 1'1nti11g of \lae (DS) relaf, oam JI,· (D) relar ao:r­
Ml.· ·io battery on the 'oreak 0011iaota ot the (DS) nla.7. '!'he (J')S) rela7 
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operated: (a) Looks to battery on its Bake contact (b) operates the (F)
relay thru the outer winding which remains operated, the line finder se­
lector is returned to nomal, (c); operates the line finder DOWN magnet 
from ground on its armature, restoring the line finder selector to nor­
mal. When the line finder selector returns to normal, ground is dis­
connected frcm the M commutator segment, releasing the (E), end (D3) 
relays. The (D3) relay released releases the (F) relay.

38* When the district switch is in position 18, the district DOWN magnet
operates from ground on the break contact of the (D) relay, thru cam D, 
restoring the district selector to normal. As the district selector re­
turns to normal, ground on the T  cousutator brush and segment is dosed, 
thru cam B to battery thru the R magnet, advancing the switch to posi­
tion 1 or normal* As the switch leaves position 18, the DOWN magnet is 
released and in position 18-1/4, the circuit thru the inner winding of 
the (NB) relay is opened at cam I, releasing the relay and restoring 
the circuit to normal.

DISCONNECT ~ CALL TO OPHUTOR

39* If the plug of the cord is removed from the trunk jack before the
calling station* disconnects the line relay in the trunk circuit oper­
ates, thereby holding the busy ground on the sleeve terminals of the 
trunk, and preventing the district (L) relay from releasing. When the 
receiver at the calling station is replaced on the awltehhook, and the 

> plug of the answering cord is removed from the trunk jack, the (DC) re­
lay releases disconnecting ground from the sleeve of the trunk, thereby 
releasing the (L) relay, which advances the switch to position 15* As 
the switch advances from position 14-1/4, the locking circuit thru the 
inner winding of the (D) relay is opened at cam J, releasing the relay. 
The (D) relay released, advances the district switch to position 16, 
from ground on its break contact, thru cam D* In position 16, a sender 
is reselected, for the purposes of making coin tests and returning the 
coin, if the operator has not done so. From this point the circuit 
functions as described in paragraphs 35 to 38, except that the message 
register is not operated nor" the coin collected due to the (CH) relay 
being normal.

DISCONNECTION ON ABANDONED CALL

(a) Disconnection Before Line Finder Selector Finds Line
4

40. Should the celling subscriber replace the receiver on the switch-
hook before the hunting selector finds the line, the (L) relay in the 
line circuit releasee, removing the battery from the H terminal on the

• 
• 
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oi,erate4: (a)· Loon to batter, on it• ake contaot (l>) ope-rate• the (1') 
rela7 thru .th• 011.ier nuiag wt&l-oh re•l•• operated, th• 11.ll• tinder ■e­
lector ia ratui-uct to noraal, (e).; o:,.ratea th• lin• :ti•cl•~ DOllf •pet 
tr.ca groud on Ua al'lla'tve, raetori-.g the line tin.deJ' ••leetor, to n.or­
aal. n-. the line tillur ••l•otor- retuna to no:mal, grcwid 1• d.1•­
oonneoted trca tke II o~tator .. _.n.t, nleuing the (11), and (DS) 
relay■• Tb• (DS) relay releue4 releaaea tlie (l') relq. 

38. When the U~riot awltoh 1a 1• poa1:UOD 18, th• diatrict DOU aaga•" 
operates .trca g:wund a the break oantaot ot the (D) relay, thru oaa D, 
reatoring th• 41atr1et .. 1eo,or • aomal. .u '\be 41■tr1ot aeleotor n­
tura.a to uonaal, gro\Ulcl • a th~ T o..aia.tor bruah and aegaellt 1 a cioa•cl, 
:\hru oa B to batte1'7' t:bru th• B aagaet, aclTaaoiug. the ••1toh to poal-
t ion l or •emal. .u th• awi-to,b lNTea ·position 1.8, tllit DOIi ,-pet 1• 
releued an4 in i,oa1 ti on 18-1/4, tlle ciro 111. t thru tke 1JlJler w1D41Bg ot 
the (Jl3) relq la opeaecl at oaa I, releaain&.th• rela7 ucl reatorillg 
the olrouit to DOl'll&l. 

DISCOJIDCT • • 0.1LL .'l'Q OPJalTOR 

s. . It the plug ot the oord la n•ned tl"Clll t_h• truk Jack berore the 
calling atatlon· diecom.eo,a tae liae relay ill -tM trak cirouit ope.r­
at ea, there 'b7 hol41ug tu lN.ay gi,ound. on. the alee•• t8!111aala ot the 
tnnk, encl pre'MJl\iJI&. tu clutrl,ot (L) relay ~~ rel~in«. When the 
rec•i••r at th.• ca)J.1ag atataa la .replaoed. on 'tlae awito~k, .-4 th• 

.,. pl.ug. ot i-he .auweriag co.rt 1a re-.o·yed. trca the tru.k Jack, th• (DC) re­
laJ' releuea cliaoonneaUna groad. tl'o:m. the ele•T• ot the 'trunk, tbareb7 
Nleuiq. a, (L) rela7, waieh. abuc•• tbe •wi"ch to· position 15. A.a 
the awitell &4Tu.aea trca poa1t1011 l+-114, the lookillg o1rou1 t taru the 
1:nner w1D41Jl& Qt tu U>) relq. 1• Qpenecl at oea 1, raleuing the relq. 
-Th•· (D) relay. -rel.eued·, .-tTuoea tba cl1atriot •ntoh io ..»■ition 16, 
tr• grout on i ta break• eantact, thru oa D. Ill poa1t1on 11, a aeacl•r 
ia renleoted, tor: -the Pll?'PO .. • ot taking coin tee·h ud retumi.ng tlle 
ooia, 1t the opera.tor hu 110-t clone ao. haa -tllia point the c1rouU 
•tun.ct ion.a u ••o.rlbed 1D. paragraph■ S$ to sa, except that. the message • 
regiater 1a·aot operated nor-the coin ooll.eoted due to the (CB) ralay 
'be1Dg no~. 

DISO(IOD(l'l'IOB ON ABAJIDOIUD CALL 

(a} Diaccamection ·Before Lin• find.er Selector .11ada Line 

40. Should. the cal.1111.g· •~•riber replace the reeeiTer Oil the ••itch• 
hook l>eto~ the hU11tlng ael-eotor. tincla th• 11-ne, the (L) relay 111 the 
line oirouit rele~•ea·, reaoTillg tile ~attel'J' traa the H temiD.al on the 
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multiple bank* Assuming the calling line to be in sub-group A, the 
release of the (L) relay, also releases the (BA) relay. The (TR) re­
lay having operated, looks and operates the (STA) relay which operates 
the (L?) relay in the line finder circuit in turn starting the selector 
to hunt for the calling line as described under an "Originating Call"* 
The selector, therefore, travels to the top of the bank, and the H 
brush of the selector will then make contact with the H terminal at 
the top of the multiple bank operating the (H) relay, from ground on 
the break contact of the (DS) relay, winding of the (H) relay, cam W,
H brush of the selector, to battery on the terminal of the H comb 
supplied thru the 1,000 ohms non-inductive winding of the (BA-1) relay 
and the break contact of the (BA-1) and (BA) relays. The (H) relay 
operated, releases the (LF) relay as its locking circuit is opened 
when the (STA) relay releases. The (L7) relay released releases the
(F) relay. At tell tale position the N commutator is open, thus open­
ing the circuit thru the OP magne.t, stopping the selector, and prevent­
ing the district switch from advancing from normal when the (F) relay 
releases at the release of the (LF) relay. The (F) relay released, 
operates the (DS) relay thru its 1000 ohm winding from ground on the X 
commutator brush and segment. The (DS) relay operated, operates the 
DOWN magnet, restoring the selector to normal*

PRSMATURB DISCONNECTION (POSITIONS 2 TO 6)
41* When the receiver is replaced on the switchhook at the calling

station while the district switch is in positions 2 to 6, the dialing 
circuit is opened at the calling station, causing the sender circuit 
to function returning .the coin and connect a direct ground to the SC 
lead, causing the (D) relay to release differentially due to an in­
creased current flowing thru the outer winding of the relay. The (D) 
relay released, (a) operates the (D3) relay, which restores the line 
finder selector to normal as described under "Disconnection - Regular 
Call" (paragraph 37)* (b) Opens the circuit thru the (SL) relay,
which releases. The (SL) relay released, disconnects battery from 
lead S, releasing the (CO) relay in the line circuit and advances 
the district switch to position 6 from ground on the N commutator 
and break contact of the (F) and (SL)'relays, and cam D* With the 
district switch in position 6, the same ground thru cam D to battery 
energizes the district selector DOWN magnet, restoring the selector 
to normal. When the selector reaches normal ground from the T com­
mutator, brush and assent and cam B advances the switch to normal*

POSITIONS 7 TO 9

42• Should the receiver be replaced on the switchhook while the
district switch is in positions 7 to 9, the circuit continues to 
function, and trunk hunting and selection beyond will take place
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mul. t ipl• bank. bsUll.1.Dg the calling line to· be in aub-group A, the 
releue ot tlle (L) relay, also releaaea the (BA) relay. The ('l'R) re­
lay baTiD.B operated, look• and opera.tea the (STA) relq which operates 
the (LI') relay in the line t1.Jld-,~ oi.roul t 1n tum ,tarting the selector 
to hut tor the calling line aa a.eaori'bed under an "Originating Call"• 
'1'be •lector, the:retore, ti·avela to the top ot the bank, ancl the H 
b:ruah ot the aelector. lfill. tlatn make 0011tac't 1fi th the H tel"Dliul at 
tlMt 'top ot the IIUltiple bu.k operating the (H) relay, frcn ground on 
the break contact of the (DS) relay, windi~ of the (H) relq, cam 1J, 
B iru.ah ot the selector, to 'battery on the terminal of the H comb 
aupJliecl thru the l,000 obu non-indw,Uve winding ot the (BA-1) relay 
and the break contact ot the (JIA-l) and (BA) relay-a. '?he (.El) relay 
operated, releaaes the (I.1) relay aa i'te locking circuit ia opened 
whan the (S'?J.) Nlq releases. 'l'he (LF) rela,y released releaaes the 
(1) relq. A:t tell tale position the B commutator is open, thus open­
ing the circuit thru the OP a1gne.t, stopping 'the eelecwr, and preTent­
ing the district slfitch trClll adTanoing trcn normal when the (l) relay 
release■ at the release ot the (L!') relaJ• '?he (l) nlaJ releaaed 1 

opera'tea the (DS) relay thru i te 1000 o.bm 1fincl1Dg trcm ground on the :X 
commutator bnah and aepent. The (DS) relay operated, operates the 
DOWN magnet, restoring the selector to nol"Jlal. 

~ DISCON!aC'l'ION (POSITIONS 2 '?O 6) 

•1• lban the rec.ei Ter 1• r•place4 on th• awi tchhoolt at the calling 
atatioa while tbe 41str1c't ••itch ia in position• 2 to 6, the dialing 
circuit ia open.ci at the calling •~ation, oausing 'the ■ender circuit 
to tunetion ·returning .the coin and cannect a direct grOW1cl to the SC 
lead, cauing the (D) :rel97 to release 4itterentially clue to an in­
crea.aed current flowing tb.ru the out er wincling ot the relay. The (D) 
rela1 raleue4, (a) operate■ the (DS) rela7, which :reatorea the line 
tinder selector to nol'lllll u described tmder "Diaconneotion - Reguiar 
Call" (paragraph ~7). lb) Opena the circuit thru tbe (SL) NlaJ, 
which releaaea. ·The (SL) relay released, disccmnecta battery trom 
lead s, releuing t:tae (CO) relay in the line oirouit and adTan.oea 
the cliatrl.ct awitch to poei tion 6 trca ground .on the 11 ooJllllllitator 
and break cODtact or the (J') and (m.)·relaya, and cam D. With the 
diatriot switch in po■ition 6, the aame ground· thru cam D to battery 
ellergizea 'the 4.ietri'_ot ■elector DOWN magnet, restoring the selector 
to no~. When tbe attlector reach~ nol'llal ground trom the Y OCJD­

m.utator., l>ruah an!l segment and cam. B advanoea-. the ••1 toh to normal. 

POSITIOBS 1 'l'O i 

~2. Should the receiTer be replaced on the awitchhook while tu 
diatriot awitoh ia -in poaitioua 7 to 9, tm ciroul t coatinuee ,o 
tunct ion, am trunk hunUng and select ion. be,oncl will take place 

• 
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in the same manner as previously described advancing the sender circuit, 
which returns the coin and advances the district switoh to position 11# 
As the switch advances from position 9-1/4 the (D) relay releases, ad­
vancing the switch to position 16 and operating the (DS) relay. The 
(DS) relay released, restores the line finder selector to normal. (A 
sender may be reselected as the switch passes thru positions 14-3/4 
to 15-1/2, but performs no useful function. When the line finder se­
lector reaches normal, ground is removed from the M commutator, releas­
ing the (DS), (£) and (SL) relays. The (£) relay released, releases 
the (D) relay. The (SL) relay released advances the switch to position 
17, and ground on the break contact of the (D) relay advances the switch 
to position 18. The district seleotor switoh is restored to normal as 
previously described in paragraph 38*

POSITION 10
43* If the calling subscriber disconnects while the district is in posi­

tion 10, the (DC) relay releases, in turn releasing the (D) relay. The 
(D) relay released advances the district to position 16. As the (DS) 
relay cannot operate in position 10, a sender is re-selacted for the 
purpose of returning the coin, and the circuit functions and disoonneots 
as previously described in paragraphs 33 to 39.

ALL SSIBCTIONS IS 0KB SDB-GROUP BUST

44. If all the selectors in sub-group A for example, are busy the (CA)
relay operates over a circuit from ground on the armature of the (MB) 
relay in the line finder circuit, thru the make contact of all other 
operated (MB) relays in sub-group A over lhad CH to the starting cir- , 
cult, 500 ohms winding of the (CA) relay to battery thru the 600 ohm 
resistance (C). The (CA) relay operated, transfers the dreuit thru 
the 600 ohm winding of the (TR) relay in the trip circuit, from the 
winding of the (STA) relay, to break thru the winding of the (SA) re­
lay and break contact of the (SB) relay. When a call is now received, 
the (SA) relay operates in series with the 600 ohm winding of the (IB) 
relay in turn operating the (ST-B) relay. The (ST-B) relay operated, 
operates the (K) relay, starts a selector in the B sub-group hunting 
for the calling line and closes the locking circuit thru the 1,000 
ohm winding and make contact of the (CA) relay. This is to prevent 
the release of the (CA) relay should the selector become available in 
the A sub-group while a call is going thru the B sub-group. If all the 
selectors in the sub-group B are busy, the operation is similar except 
that the (CB), (SB) and (ST-A) relays now operate. The (ST-A) relay 
operated, starts the selector of the A sub-group hunting, as explained 
before.

• 
• 

• 

-
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in the aw ma111er as previou.el.y described adTimcing the sender oircui t, 
which ~eturna the coi.n and advances tbe ii•triot awitoh to poa1tion u. 
A.a th• ewttch 11.dTBJ1cea tram position 9~1/4: the (D) rela7 nleaaea, a4-
Tauc1q ·the awt tch to position 16 od operating the (DS) rela7. Th• 
(DS) relay relea.'aed, restores the line tinder aeleotor to noral. (A 
aellder may ·:t,e reselected as. the switch paseea ·thra poait1ona lf.-3/4 
to l~l/2, •ut perto:nu no uaetul tU11otion. When the U.Ae t1n..'9r ae­
leotor reach•• normal. ground ie Nllowcl troa the M CCllllllb.tor,. i-.leaa­
ug the (DS), (S) ucl (SL) rela7a. The (B) relay ralN8e4, :releaaea 
the· (D) Nlay. The (SL) relay- releue4 adTSAcea the ••itch to poa1t1oa 
17., acl grOWlcl on the break contact .ot thl (D) rela7 a4T,ancea the switch 
to poaition la. 'l'he diatriot aeleotor sllitoh ia r .. to:recl to nol'll&l aa 
pre..-1oualy described in paragraph SS. • 

.msITIOJf 10 

-i3. It the ~Ung aubacrl ber diaconnecta while ti. ,tinriot 1a 111 poa1-
t1oa. 10, the (DC) relay releaeea, in turn releaain.& th• (D) nhQ'. The 
.tD) Nl.~ released adnncea th• di~riot to poeition l&. .l.a :the (DS) 
rel&J cannot operate in poaiUon 10, a aender 1•. re-selected tor the 
pu.rpoae ot _returning tbe ooin, 11.Jld the ciroui t tmotion• am 41aoonneote 
aa Pl"ffioual7 described in ,arasrapba 33 to 39 • 

.il.L mn:&CTIOBS :tN OD StJB•GRotJP BUSY 

"'• It all the •lectora in nb-group A tor G&lfl)le, .are bua7 the (CA) 
relay operates over a olro\1U t'rom ground on the amat~• ot ~• ()13) 
rela7 111. the line tinder oircui t, thru the a.a ccm.taot ot all o'the:r 
o~erate4 (E) :relay• in au-..group J. on:r 1--4 OH to tm •~arting cir- , 
out t, 500 obllll windiq ot th• (OJ.) relay to ·•ttery ~ tbe eoo oa 
resiatuoe (0). 'l'he (OJ.) relay operated, tran~•r• tm cinuit thru 
the 600 ob.la willcling ot the ('?R) · :rela7 in the trip ciroult• trom the 
Winding of the (STA) rol&T, to break thru the wi.ncling ot the (SA) N­

la7 an.cl break -oc:ntaot ot the (SB) relq. When a oall 1 a aow :reoe1Ted, 
the (SA.) relay ope:rat~s in. ~eriea w1·th the ioo oha wilt.41.Dg ot the (m) 
relay in turn operating the (S"r-B) relay-. 'l'he (ST-B) relay operated, 
operate• the (K) :relq, atarta a ■elector 1D the B auJ>.,'1"°'1P h\Dlt~ 
tor the aalliag line and closes the looklDg oiroui t tbru tae 1,000 
obm 1'1.ndiug ud mab contact ot the (OA.) relay. 'l'hia 1a to p:reTellt 
the release ot the (<a) rela7 should 'the selector beoo• available in 
the A sub-group while a oali- 1• going thru the B av,b-g:roup. It all the 
selectors in ~e aub-group B are bU87, the opera'iion 1e aimilar ucept 
that th• (OB), (SB) and (Sl'-.A.) relays JlOW Opll'ate. The ( sr-A) :rela7 
operated., atarta the selector ot the -A aub-group hunting. aa explained 
before. 
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ALL SELECTORS IN BOTH SUB-GROOPS BUSY

45* If all the selectors in both sub-groups are busy, both the (CA)
and (03) relays are operated. Should a call be received in either 
sub-group under these conditions, the corresponding (SA) or (SB) 
relay operates, but neither the (STA) or (STB) relay operates as 
the cirouit to ground on the amature of the (CA) and (CB) relays 
are opened* When a call is received in the A or B sub-group while 
all selectors are busy, the special message register (MR) and the 
starting circuit operates thru the make contact of the (SA) relay 
to ground on the armature of the ( CB) relay, if the call is in 
sub-group A or thru the make contact of the (SB) relay to ground on 
the armature of the (CA) relay, if the call is in sub-group "B”«
The message register thus indicates the number of calls originated 
while all the line finder selectors are busy.

LINE yiRPKR TIME ALARM

46* If a line finder does not find a subscriber's line within 35
seconds after the receiver at the calling station is removed from 
the switchhook, an alarm Is given in the following manner:- When 
the receiver at the calling station is removed from the switchhook, 
the line (L) relays operate, operating the (BA) relay. The (BA) 
relay operated, cconeots battery to the contacts of the 152-D in­
terrupter in the time alarm circuit. CIRCUIT:- Battery, non-in­
ductive winding and make contact of the (BA) relay, lead B, winding 
of the B (frame) relay in the time alarm cirouit, brush and terminal 
1 of the start arc of the time alarm selector, (A) relay noimal to 
ground on the interrupter contact* When the interrupter contact 
closes, the (B) relay operates* The (A) relay (frame does not 
operate however, due to its windings being short circuited by 
ground on the interrupter. When the interrupter contact opens, the 
short circuit is removed from the winding of the (A) relay which now 
operates in series with the winding and make contaot of the (B) relay 
to groupd on the armature of the (B) re\ay, thus holding both relays 
operated* The next closure of the Interrupter operates the STP mag­
net,, CIRCUIT:- Ground on the interrupter contact, (A) relay operated, 
terminal 1 and brush of the step arc of the selector, winding of the 
STP magnet to battery. When the interrupter contacts open, the STP 
magnet releases and steps its brushes one step on its back stroke.
The selector brushes thus advances one step for each make and break 
of the interrupter contacts, which gives an Interval of seven seconds, 
until the fifth terminal of the selector is reached, and the circuit 
thru the interrupter is opened* The BA lamp in the trip circuit now 
lights. CIRCUIT:- Battery, the (a ) frame relay operated, terminal 5

• •· ( P:1 Pages, Page 18). 
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ALL SRLEC'IORS DI BOffl SOB-GROOFS BUSY 

~5. It all ihe eelectora· in boih sub-groups are busy, boih ihe (CA.) 
and (CB) relays are operated. Should a call be reoeiTed in eiiher 
aub-sroup under tbllse oonditiou, the.correspondln.g (SA.) or (SB) 
relay operatea, bl.it neither the (Sl'.A.) or (8TB) relay operaiea u 
the circuit to grOWld on the aJ'llll,tun ot the (CA) and (CB) relay-a 
are opeue4. When a call ia nce1·H4 1n the A. or B sub-group while 
all eeleotora are· buay, the special ·•ea•&P. regi•ter (.IIR) and ti. 
•tarting circuit operataa thru tlle Jllllke coiltaot • ot the (&) relq 
to·grouncl on the ama'tv.re ot the (-CB) relay, 1:t the aall 1a ill 
aub-group A or thru the ·make ocmtaet ot th• (SB) r•la7 to grOWld OD 

ihe armature ot the (CA)· rolq, it the call ia in eu.'b•group "B"• 
'?he •••age register thu.e illdioatea the 11.uaber ot call• originatei 
while all th• line t11lder Hleotora are 'bll.87. 

I..DT.B .tlltDER '1'ID .ALARII 

It a line tin~r do•• 110-t :ti•cl a euuoriber• • liue w1 thia ~ 
aeconds atter. tbe roceinr at the oalling etation 1• ~w4 troa 
-the ■witelthook, IJl alara ie g1ftll in the following maimer:• When 
ihe reoeinr at th• calliq etation i■ re:mow4 t'roa-the awUcllbook, 
ihe lia• (L) :relqa operate, operating the (BA) relay. • '?he (BA) 
relq opera,ed, oab:lleota batte17 to the contact• or th• 152 ... D ill­
t~rru~•r in. the UM alara o1rou1 i. CIRCUIT:• Battery, aoa-111-
duo, h• windillg and IUke con tact o t i~• (B.l) relay, lead B, Wincliq 
ot the B (fr&J18) rel417 ill the tiM alara oiroui t, bruah and -teminal 
l ot tile .-tart arc ot the tiM alara selector, (A.) relay noraal to 
groUJLcl oa th• interrupter ocmtact. When the interrupter con.tact 
close■, the (B) relay operates.. The (A) relay (traa does not 
operate·., howeTer, dm to ii• Win.dings being .short circuiied by 
ground on the interrupter. Wilen the iaterrupter con"tact opeu • the 
abort circuit ia NlllOYed from ibe windillg ot the (A.) relay which now 
operates in eerie• with the Wiucling and make ccmiact ot the (B) relay 
to groupd on the araature ot the (B) reJ.q, .tbua holding both relays 
operated. The next cloaUl_'e ot the interrupter operates the STP aaa­
ut. OIRCUI'l':• Groun4 oa the interrupier cmtaot, (A.) relay Qpera.ted, 
terminal 1 and brueh ot ihe ■tap arc ot the selector, winding ot the 
~ -.gaet to battery. 1'hc the ·ut•rrupter cm.tacts open, tlle S'tP 
magnet releases &D4 atepa i u Dru■~•• oae step on it■ 'back airoke. 
The aelecior bruallea thua ad.anoea one atep tor each •ke aJlll break 
ot the in~errupter omtaots, which giTea an interYal ot ~Yen secoade, 
until the titih teminal ot tile selector 1• reached, and the circu1 t 
thru the interrupier i■ ope~•d• 'l'he BA l&llll) in the trip circuit now 
llghta. OIRCOI'l':- Battery, the (A) tra• nlay operated, teminal 5 
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and brush of the LAMP arc of tbs selector, lead A, (BA) relay operated, 
BA lamp, lead C to ground thru the winding of the (B) (aisle) relay in 
the time alarm circuit which operates. The (B) relay operated, oper­
ates the (A) (aisle) relay. The (a) relay operated, lights the aiaie 
pilot lamp and the main or monitoring board lamp thru their respect Its 
auxiliary alarm circuits. When the source of trouble is removed and 
the (BA) relay in the trip circuit releases and the circuit over leads 
A and B are opened, in turn releasing both the frame and aisle (A) and
(B) relays, extinguishing the aisle and main or monitoring board lamps 
and silencing the alarm* The release of the (B) (frame) relay, also 
closes a circuit from ground on its armature thru terminal 5 and bridg­
ing brush of the RETURN arc of the selector, to battery thru the break 
contact and winding of the STP magnet, which operates and steps the se- 
lector brashes to terminal 6, in which position it waits the next clo­
sure of lead B. Should the (BA) relay release before his terminal is 
reached by the selector, the (A) and (B) (frame) relays release. The 
(B) relay released, causes the selector to advance to the next normal 
position, awaiting the closure of lead B as previously described. The 
operation of the 188-A key steps the selector brushes to the next nor* 
mal position by way of the STEP bridging brush and 5, 10, 15 or 20 
terminals as the case may be* If the selector is in position 6, 11, or 
16 (normal), when the (BA) relay operates, the operation would have been 
the same as described for position 1*

WIPING OF GROUP DISTRIBUTOR BANE ^

47* The wiring of the two group distributor ares to the regular G dis­
tributing selector bank shown on the regular starting circuit and of 
the emergency G distributor selector bank is shown in detail in the 
circuit associated with the series circuit of the emergency jack and 
contact of ths (TR) and (TR-1) relay for the 15 groups of the panel 
line finder frame. For a complete frame of 500 lines, the wiring of 
the teminals for both arcs of each G distributor selector is shown 
in a table on the drawing. As the trip circuit is divided into two 
units, A and B, calls originating in the first 10 lines of the group 
of 20 lines are connected thru trip unit A and a terminal and brush 
of the G arc, normally having access to the line finders in sub-group 
A. Galls originating in the last 10 lines of ths gxoup are connected 
thru trip unit B and the corresponding terminal and brush cf the 
other arc, normally having access to the line finders in sub-group B*
This arrangement permits the distributing of tbs 50 trip circuit A 
and B units, in sub-groups A and B respectively in the s tarting cir­
cuit, so as to give each group an equal preference, thus preventing 
any one group from having the preference over the other group* This 
is accomplished by the 6 selector being advanced one step to the next 
group after each call* The series circuit thru the contacts of the

• 

• 
• 

• 
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ud bruah ot the LAMP aro o~ the selector, lead A, (Bl) rela7 operahd, 
BA lamp, lead C to puncl thru the win.ding ot the (B) (aisle) relay in 
the tiaa ala.ra ciroui, whioh operates. '1'bll (B) rela7 operated, oper­
ate• the (A) (aisle) relay. The (A) relay operated, light1 the aisle 
pilot lamp and the main or mon..itoring board lamp thrll their reapeoti'Ye 
e.uxillu7 alarm cireui ta. Whea the aou:roe of uou'ble 1a remoyed. an4 
the • (BA) relaJ in. the irip c 1ro ult rel•••• and tbs cl ro u1 t OT er lea.cla 
A and B are opened, in tum :releasing both the frame and aisle (A) u4 
(B) relaJa, exti.n.guiabing the aisle and DIilin or mon.1 toring board laaps 
and a1le110 iDg the alarm. The rel ease ot t • (B) (true) rel. q, also 
cloaea a circuit trca groun4 on i ta araature thru terminal 5 and bridg­
ing bruah of the RETURB arc of the ael.eotor, . to battery tllra. tlB break 
contact and w1n41PB ot the !HP aagnet, which opera tea ,and step■_ tbia N .. 

leotor ora■hea to wrminal e, in which poaition it wane t.be aen olo­
aure o~ lead B. Sboulcl tile (B.l) rel~y release before his tembal ia 
reached by the •elector, 'tJle (A) ancl (B) (tr8ll8) rela7s :releaae. 'l'll• 
(B) relay' released, oauaea the aelector to a4Tu.ce to tlle nen Jlol'lllll. 
poaiUon, an1Ung tho cloa11re ot l•d B u pwrtouly deaoli bed. Tlle 
operation or the 188-A key etepa. t:bl ••lector ~ruehea to the ••xt aoz-· 
aal poa1Uon by •7 of tbe S'l'EP br14g1D.g laruh an4 ,, 10, .15 o:r 20 
temiAal.a a■ the case 11117 beo If the aeleotor 1• in poeition· s. 11, or 
15 (-.omal.), when ·th• (BA) Nl.&7 operat••• • the o,eration. would ha•• \en 
'- aame as described tor poaitioa 1. 

IIPlllG 01' GROUP DISTRIBQ'NR JWJ( 

47. fiie wiring of the two group diatributo~ area to tlle regular G 41•-
trbuting aele~or b~ alaon cm the regular ata.r_Ung eiro'.Ui t and of 
tile 91119rgeao7 G dia,ri~utor Mleotor ~•Dk !a ahown lJl 4eta1l iD.i» 
circuit aae~o1a~e4· wUh tbe ~ries cireuit ot tu ... rgeao7 jack and 
oantact ot tlle ('IR). and (.'l'R•l) relay tor tu 15 gr011,- of \he _pmel 
line tiluler fl'Ul•• •o-r a ·c•tl,et• ·rrame of SOO. la .. , the wiring o~ 
the tenaiiaala tor both area ot ~•oh. G dietributo.r Hlecto:r is ahon 
in a table on the drawing. .la the trip cirouit 1• cliTld.ed into two 
wuta, A ancl B, calla originating in th• tint 10 lines ot the ·Sl'~P 
ot. 20 l~ee a.re oOJLDeoted thru trip uui t A and a ieminal and ln.'uah 
of tho. G arc, normally hartiag acoeaa to the line tiadera in. sub-group 
A:. • Call.• originaUug in tho laat 10 lines ot tbe group are cmnected 
thru trip unit B and the correepondiJaa Und.u.l and bru.all ~ the 
other arc, 11omall7 bal'ing acceea to the l1ae-t1Jldere in au\t-group B. 
Thia arran.geMnt permta the diatributµlg aC t~ SO trip eirOuit A 
and B un..its, in 111b-pupe A and B reapeotinlJ 1n the a 'ta.rtiag oir­
euit , so aa to gi Te each gJ'oup an equal preference, tliua prevent 1Dg 
any one group trm bartng the preference oTer the other group. Thia 
1• accampliahed b7: the G Nl«unor 'being adTaaoed one atep to the ne~ 
grwp at~er each oau. 'l'he aeries circuit thru the contacts ot the 

..... 
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(TR) and (TR-1) relays, permits the passing o f a call thru a number 
of idle groups with the same speed as though the call originated on 
the line within the group having the preference at that time* Should 
two or more calls start in two or more groups at the same time, the 
group nearest the one having the preference at that time, will be 
completed first,because of the series locking arrangement of the (TR) 
or (TR-1) relays holding the relays of this group locked and releasing 
the other relay.

48* The (TR) relay in any group locks fraa ground thru its 600 ohm
winding and make contact, jack 10 terminal and brush cf the associated 
arc of the G selector to battery in the starting circuit thru jack 15. 
The (TR-1) relay looks thru its 600 ohm winding and make contact, jack 
12, corresponding terminal and brush of the associated G arc to the 
starting circuit thru jack 16* Jacks 10 and 12 of each group circuit 
are wired to the selector terminals and jacks 9 and 11 of the next 
group circuit so that the double selector may be given preference to 
one group, this group being idle and a call originates in sane other 
group a circuit is closed back thru the intervening jacks and break 
contacts of the intervening relays of each group until the teiminal 
at which the distributor brush is resting an is reached* Assume a 
call originates in group 15 and is passing thru trip unit A and the 
brushes of the G distributor selector are resting on the first group 
terminals, which is terminal 1* The locking circuit for the (TR) re­
lay will be as follows:-* Thru the 600 ohm winding and make, contact 
of the (TR) relay, jack 10 of group 15, jack 11, break contacts of the 
(TR-1) and (TR) relays, and jack 10 of group 14 (not shown) thru all 
other groups in the same manner to jack 10 in group 1, terminal 1 and 
brush of the selector to jack 15 of the starting circuit* It will be 
seen that if two calls start at the same time, in two different groups, 
causing the (TR) relays in the two groups to operate together, the 
call originating in the group nearest the one having the preference of 
the starting circuit, will be completed first* For example, if a call 
started in group 10, trip unit A and another in group 15, trip unit A, 
the operation of the (TR) relay in the former group releases the (TR) 
relay in the latter circuit and remains locked itself* The magnet of 
the G selector is operated by ground on the axmature of the (3T-A) or 
(ST-6) relays and the brush is advanced one step onthe release of the 
selector armature when the (ST-A) or (3T-B) relay releases after each 
call*

LINS mgDSR DISTRIBUTOR

The distributing selectors A and B shown in detail on "The Selector 
Start Wire Circuit", are used for distributing calls uniformly on the 
line finder selectors, in sub-groups A and B respectively*

49,
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(TR) and (TR-1) relays, pe:mita the passing oF a call tbru a number 
ot idle groupa 1'1 th the aa:me ep•4 •• though the call originated on 
the line 1'1 thin the group haTing the preference at that time. Should 
two or mere calla atart in two or more grou.pa at the aame ttae, the 
group uareat tbe one ha.Ting the preterence at that time, will be 
ccapleted tirst ,because ot the eerie• locking arrangeillnt at the ('l'R) 
or ('!R•l) :rela7a holding tho relay■ ot thia group locked and releasing 
the other relay. 

-'8• The ('l'R) relay in any group loco traa g.rouncl thru it■ 600 ohm 
winding and make contact, jack 10 te~nal and braah <:I the asaociated 
arc ot the G aelector to be.tterr in the starting circuit thru jaok 15. 
The ('l'R-1) relay locks thru its 600 ohm winding and llak• CClltaot, jack 
12, correeponding terminal and brueh ot the associated G arc to the 
starting ciroui t thru jack 16. J'acke 10 and 12 ot each group oircuH 
are wired to the aelector terminal• and Jacka 9 and ll of the next 
grou.p circuit ao that the double seleator may be giTen preference to 
one group, th1a group being idle and a call originate. in sane other 
gr011p a c iroui t 18 closed back thr~ the 1ntenen.1ng Jaolm and break 
contacts ot the interTening relay-• ot •oh group unt 11 the teminal 
at whicb the distributor bruab 1• reating on ia ~•ollecl-. .A.aauae a 
call originates in group 15 and ia paaaing thru trip unit .A. od thl 
brushes ot the G distributor selector are reati.Dg on the timt group 
teTminals. which 1a tenllinal 1. The locking circuit tor the ('l'R) re­
lay will be aa tollow:- 1'hru the 500 oba winding and make. contact 
ot the ('m) relay, Jack l() ot gOQp 15, Jack 11, 'break oontaota ot the 
( 'l'R•l) and (TR) relay■, ud Jack 10 ot group l-' (not •1¥>•) t~u all 
other groups in the auae maaner to Jack 10 in group l, tel'lli.nal l and 
brush ot the selector to jaok ·15 ot the starting circuit. It will 'be 
seen thai it two oalla start at the ■alll8 time, 111 two different groups, 
oauaing the ('l'R) relay• ill the two groups to operate together, the 
call origi11at ing in th• gr°'1p nearest _tu one haTing the pretereaoe ot 
the atarUng circ u1 t, wlll be c011pleted firat. - •or uample, it a oall 
atarted in group 10, trip uni"t A and anotaer in group 15, trip UDi t A, 
the operation ot the (1m.) relay in tbe tormer group releaaea the (TR) 
relay 1n the latter circuit and re•in• locked iteelt. The magnet of 
the G eolector 1e operated b7 ground 011 the amature ot the (S'l'-..1) or 
(S'l'-B) 1'9laya and the bruah ia adToced one step on~• release. of the 
eel.eotor arBBture wben the (ST-J.) or {S'l'-B) relay- Nl•ees atter each 
call. 

LINE !'IlfD~ DISI'RIBU'l'OR 

The distribut 1ng aelectora J.. and B ~hon in detail on "The Selector 
Ste.rt ffire Circuit", are ueed tor distributing call• uniformly on the 
line tinder eelectors, in sub-groups A and B reepeoti ve~. 

• 
• 
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When the number of line finder selectors for a group does not exceed 
40 selectors for each 300 lines, the starting circuit should be equipped 
with two 200-R distributor selectors, and Figure 1 shoes these selectors 
wired and equipped for 16 line finder selectors for each sub-group. When 
the operation of the (STA) relay in the starting circuit connects ground 
on the Start lead (ST), as described under ORIGINATING CALL, the (LF)

. relay which operated, depends upon the terminal on which the A-l bridging 
brush is resting. Assume the A-l brush is resting on terminal 1 in the 
regular start circuit of sub-group A. In this case if the first selector 
is not busy, the associated (LF) relay operates afid functions as previously 
described* If the first selector is busy, the associated (Iffi) relay is 
operated, and the circuit thru the (LF) relay is. opened. In this case,
the (LF) relay associated with the next idle selector operates. Assum­
ing this to be the tenth selector, the circuit is then closed from ground 
at the (ST-A) relay (not shown), thru the break contacts of the (GA) and
(C) relays, the A-l bridging brush and terminal 1 of the A-l arc of the
distributor selector, the ST lead, make contact of Ihe first (MB) relay,
in series with make contact with succeeding operated (MB) relays, break 
contact of the tenth (MB) relay, to battery thru the inner winding of the 
(LF) relay, which operates* The operation of the (GA) relay as described 
under ORIGINATING CALL operates the STP-A magnet from ground on the arma­
ture of the (STA) relay thru terminal 1 of the (A-3) relay to battery 
thru the winding of the magnet, so that when the (GA) relay releases at 
the completion of a call the STP-A magnet releases in turn stepping the 
selector brushes one step and giving the next selector the preference*
When the brushes of the distributor selector advance from the terminals 
of the last line finder selector, terminal 16, the selector is advanced 
over the spare terminals to the ftrst terminal from ground on the strapped 
spare terminals thru the A-2 brush* If a call is made at the time the 
selector is advancing over the spare terminal it will be routed to the 
first selector to the A-l brush and the strapped spare terminals by the 
strap from terminal 22 to terminal 1 on the A-l arc*

When the number of line finder selectors for a group exceeds 40 
selectors, for each 300 selectors, the starting circuit shall be 
equipped with two 200-P distributing selector, Fig* 2 shows these se­
lectors wired and equipped for 26 line finder selectors for each sub­
group* It will be noted that the ST leads from the first 15 line finder 
selectors in each sub-group are connected in their respective orders to 
the first 15 terminals for the A-l and B-l arcs and the ST lead in the 
last 11 line finder selectors of each sub-group are connected in their 
respective order to the first 11 terminals of the A-4 and B-4 arcs* It 
will also be noted that the brushes of the first three arcs of each se­
lector are in the opposite position frcm the brushes of the last three 
arcs so that only three brushes of the selector make contact with the

• 
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When th·e number ot lille tinder aeltictora tor a grao.p do .. not excee4l 
4'0 eelectore tor each 300 liD.ee, the -ate.Hing circuit should be equip:ped 
with two 200-B diatributor eelectora, and ngure 1 abo•• theae aeleotore 
wired and equipped tor 16 line t1Jlder aelectora tor each sub-group. Wbea 
the operation ot the (S'fA) relay in the atarUng oi-rcuit C(lllleota grOWld 
on the Start l•d (S'l'), as deaor1be4 un.der ORIODQTilfG O.lLL, th• (LI') 

. relay which operated, depends upon the tendlUll. on Wbich '\h·e A-1 bridging 
bruah h restillg. Aaaame the A-1 bruh 1a reatillg on teiminal 1 in the 
regular atart circuit ot sub-group A. In tbia case it th- tint selector 
ie not bua7, the aeaociated (L!') relay operatea aDl tmctioua a• preTi.,-.11' 
described. It the tint Hlector is buay, the aaaooiated ·(113) relay i. 
operated, and the circuit thru the (LI') relay 1•. opened. In this case, 
the (L!') relay associated with the nut ic11e selector operates. Aas,__ 
ing thia to 'be th• tenth •lector, the circuit ie then cloeecl tran grOlllld 
at the (ST-A) relaJ {not ahown), tbru the break emtacte ot tbl (GA) and 
(C) relays, the A-1 l>ridging brttah and termiul l ot the A•l arc ot the 
distributor selector, Um ·ff l•d, malce can.tact ot 'Ille t1rst (IIB) relay, 
in aeries with aka ocmtact with succeeding operated (MB) rel.a.ya, l>reak 
o cn:iact ot the ••nth (le) rel.a.,-, to battery thru the umer winding of the 
(Lr) relay, which operatea. The operation or the (GA) rela.7 as described 
under ORIGIJlil'IltG OJ.LL operates the STP-A -pet tran. grCND.d 011 the al"lllll­
ture ot the (S'l'A) relay- thru ~rllliDal l ot tb.e (A-S) rela7 to battery 
thru the winding ot the Jla6)let, eo that when the (GA) relay release• at 
the completion ot a call tlle S'l'P-A lltlgllet releuea in tum stepping th• 
selector bruahea one aiep and giTing tbe next selector tbt preference. 
lhc the bruahea ot the distributor selector a.dTance tran the te1"111nala 
ot the laet·11ne tinder selector, teminal 15, the eeleotor 1• a4Tanoe4 
oTer th• ■pare temiula to tbl ti rat tel'llinal tio:m ground on the strapped 
apare te:mi:aala thru th• A-2 ltruab. It a call 1a •de at th• time tbe 
selector ia a4Yano1ng oYer the apere terminal it will be routed to th• 
ti rat ••lector to the A•l brush ad the strapped spare terJli.nala b7 the 
etrap trcn tem.inal 22 to terlllDal l on th• A:-1 arc. 

51. Wheu the nUllber ot line tinder aelectore tor a group axceecia ~O 
selectors, tor eaoh 300 Hleotora, the starting o1rc\li. t aball be 
equipped with two 200-P diatributillg •elector, J'ig. 2 ahowa theae se­
lectors wired and equipped tor 26 line tinder aelectora tor each sub­
group. It •111 be noted that the sr lea.de traa the tirat 15 line tinder 
selectara in etch eub-g:roup are connected in their reepectiTe orders to 
the first 15 terminal• tor the A-l and B-1 area and the sr lead in the 
last ll line tindar seleotora ot each sub-groop an oonnected in their 
reepecUTe order to the first 11 terminals ot the ,j_-4 and B-4: arcs. It 
will a1eo be noted that the brushes ot ihe tirat three area or each se­
lector are· 1n the opposite position trca the brush•• or the laai three 
area so ·that only three brushes ot the aelector -.ke contact nth the 
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terminals at the same time, the other three brushes being open at 
that time* On a regular call in sub-group A, the circuit functions 
as described for Figure 1 until the first three brushes of the A dis­
tributor selector may advance f root t ezminal 22* Then the first three • 
brushes are open and the last three brushes are nov resting on the 
first terminal, the A-4, A-5 and A-6 arcs* The next call in this 
sub-group then starts 17 selectors if idle hunting for the calling 
line* Ass m e  the last three brushes are reatlng on terminal 11 of 
the associated arc and the 26th line finder selector is idle* The 
operation of the (STA) relay in the starting circuit closes a circuit 
from ground on its armature, break contact of the (GA) and (C) relays,
A-4 brush and terminal 11 over the ST lead, thru the break contact of 
the (&) relay of the last or 26th line finder selector in the sub­
group to the associated (LF) relay* The operation of the (GA) relay 
operates the STP-A magnet to the A-6 brush and terminal 11* The re­
lease of the (STA) relay releases the STP-A magnet, advancing the brushes 
to terminal 12* Ground on the spare terminals 12 to 22 thru the A-5 
brush, advances the brushes of the selector until the first three brushes 
are resting on the first terminal of the A-l, A-2 and A-3 arcs* A call 
made while the selector is advancing over the spare terminal will be 
routed to the first selector thru the A-4 brush, strapped spare term­
inals by the strap to terminal 1 of the A-l arc*

52* The number of line finder selectors for a sub-group can thus be
arranged by changing the necessary strapping on the selector arc* The 
operation of the emergency selector for sub-group A and the regular and 
emergency seleotor for sub-group B are similar*

ANOTHER SELECTOR RETURNS TO NORMAL WHILE THE CAIL IS GOING THRU

53* When the (STA) relay operates on a regular call, ground is connected
to the line finder circuit over lead X, so that when the (MB) relay oper­
ates, it is held operated thru its outer winding from battery on the 
armature of the (SL) relay* This locking prevents the (MB) relay from 
releasing, should the selector return to normal while a call is going 
thru until ths call is safely started* There is a possibility that a 
circuit may have been closed from ground on the armature of the (STA) 
relay thru the make contact of several (MB) relays to an (LF) relay 
associated with some other line finder, but the (GA) relay in the 
storting circuit, which has not had time to operate and open the ST 
lead* Then if an intermediate (MB) relay releases due to the associ­
ated line finder selector returning to normal when it finds ground on 
the ST lead and operates a second (LF) relay, thereby starting two 
line finder selectors for the same call*
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tel'Dlillala at the 8!1Ble tiae, the oiher three bruahea being open. at 
tbat u-. on a regular call ·1n sub-group At the circuit twictiona 
aa described tor Figure l until the tirst three bruahea ot the A dia­
tributor selector may advance t rcn t emin.ai 22. Tlaea the tint thne 
brushes are open. and the laat three l»ruahee are now reat 1Dg on the 
first terminal, the A.-4, .l-5 ud A-6 area. Th• n.ext call 1n thia 
aul»-group then narts 17 selectors it iclle huting tor the oallin.g 
line. Asal.1118 tm lut three bruahee are rea~ing on iel'lliul. 11 ot 
the assoc1a'ted arc and the !&th line tinur aelec~or 1• 141•• Tl&• 
operat1ou of th• (ST.l) rela1 in 'the atart1D8 oircui t cloeea a oiroui t 
from ground on 1 ta armature• break ccutac't of tu (~) and (0) relays• 
A-• bruah and terminal 11 over the ST lead, thru the b1"8alt ccmtaet ot . 
the (IE) NlST ot the lut or 28th line tinder selector in the aub-
grwp to the aaeociatecl (LJ') relay. Th• operation ot the (GA) re.1&7 
operates the ··$n'-A mapet to the .l-6 b~h ucl tem1ul ll. The n­
lease of the (Sl'A) rela7 nleaaea the S'l'P-J. magnet, adnncillg the brushea 
to ~Dlinal 12. Ground on the .apare temiuala 12 to 22 'thru the J.-5 
brush, advanoee the bruahe■ ot th• aelactor uniil the·t1nt ,h:ree bruahea 
a:re rea'ting on the ti rst terminal or the J.-1 • ~-2 and A-Z area. J. call 
made while the eeleotor is adTanciDg OYer the spare teminal •Ul be 
routed to the tint •leotor th.ru the A-4. brmh, strapped apare tem­
inala b7 the nra~ to terminal 1 ot the A-1 a.re. 

52. The number ot line tinder •electors tor a sub-group c,am taia b• 
arranged b7 chang1D8 the naceaaar, ■trapping on the eelector arc. Tbe 
opel'ation of the ... rgenc7 .. 1ector tor sub-gr011p .a. and 't·he regular aa4 
emergency aeleotor tor aub-gr0t1p Bare aiailar. 

ABOTHIR SEUX:TOR RfflJHliS TO NORMAL WHILR 'l'8S CA.LL IS GOIBO TBRU 

53. When tlle (Sti.) relq operates on a regnlar oall, grouncl 1a ccanected 
to the line tinder circuit o1'8r lead X, ao that when the (118) rela.7 ol)er­
ates, 1 t 1• held opera'tei thru 1 ta outer windin& fr<D battery on the 
uaature ot the (SL) relST. Thia locking prevent• the (JIB) relq trca 
releasing, should the ael,ector return to ao1"Ul. while a call ie going 
thru until the call ia aatel7 a tarted. There ia a poH1bili'ty that a 
circuit UJ' have been cloaed troa grouncl on the &mature ot the (STA) 
relay thru tm make caatact of ·'aeveral (118) ala7a to aa {Ll') rela7 
aaaoeia'te4 wUll aome other line fiJllSer, but the (GA) rel.at in the 
starting circuit, which baa not had time to operate and open the ST 
lead. Then U ·an inte.naediate (E) relay release• due to the aaaoci• 
ated. li11e tinar •elector returning to nomal when it finds gmuncl .ou 
the ST l•d and opera tee a aeccmd (Ll) relay, tbere'b;y atartin.g two 
line tinder aelect ors tor the HJl8 eall. •. 

• 

.... 
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TESTING LISE PIKESR SELECTORS

54* This circuit which is shown associated with the starting circuit
enables the testing of any particular line finder selector at any time* 
The test line used with the test box circuit to make the test is the 
first or bottom bank of both the A and B sub-groups, the first line 
terminals in both sub-groups being connected together*

55* When the 184 plug (shown on the line finder circuit) is inserted
in the TEST jack of the line finder under test, the ST and 3T-1 leads 
are connected together* TCie 1,000 ohm winding of the (LF) relay is 
disconnected from the break contact of the (MB) relay and connected to 
the make contact of the (C) relay in the starting circuit thru the 
strapped ring art sleeve of the TEST plug* When the plug of the test 
box cord is inserted in either 159 test jack, the (a) relay operates 
from ground on the sleeve of the test box cord* The (A) relay is 
quick in operating to precede the (TR) relay in the trip circuit on 
a simultaneous call* The*(A) relay operated, opens the circuit thru 
the 700 ohm winding of the (TR) and (TR-1) relays in the trip circuit 
and connects ground to the winding of the (B) relay, which operates* 
CIRCUIT:- Ground on the make contact of the (A) relay winding and the 
break contact of the (B) relay, break contact of the (STA) and (STB) 
relays, to battery on the STP-B magnet* The (B) relay is slow in 
operating to prevent a call which has just reaohed the (ST-A) or (ST-B) 
relay from being interrupted, and to prevent there being a possibility 
of two selectors being on the test line. The (B) relay operated, (a) 
locks to battery on its make contact, (b) operates the (C) and (Cl) 
relays from ground on its armature, thru the break contact of the (B) 

relay, (c) closes the ring side of the loop thru the test box which 
operates the (L) relay in the test line • The (C) relay operated, (a) 
transfers the circuit for operating the (ST-A) relay in the starting 
circuit from the G distributor selector bank, (b) opens the normal ST 
lead, (c) closes a circuit thru the (LF) relay and TSST jack to the 
make contact of the (ST-A) relay as hereinafter described, (d) opens 
the operating circuit to the (ST-B) relay which would otherwise oper­
ate and lock on a call within the last ten lines in the group* The 
(Cl) relay operated, (a) closes a circuit to operate the (TR) relay 
in the trip circuit, from battery on the armature of the STP-G magnet,
(b) connects K lead of the sub-group A to the K lead of the sub-group 
B and thus connecting the 1C commutator segment of all the selectors 
of the sub-group together, (c) connects the Y lead of the sub-group 
(A) with Y leads of the sub-group (B) so the (GA) relay will be oper­
ated by a selector in either sub-group*

The (L) relay of the test line operated, in turn operates the 
(BA) relay, the (BA) relay operated, operates the (TR) relay thru 
its 700 ohm winding over the same circuit as described under

56

• 

", 
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M. Thia oiro\lii whl.oh 1a shown aasoetd•d wUh the .nart1ng cirouit 
.eaaltlee t~ ieatillg ot U.1' particular line tinder eelecter at 07 time. 
The 1iea-t lill• u•d with the teat box oiroui t to -.a tlla teat ie the 
tir•t OJ" botta bank ot both the A and B eu'b-groupa, tbll tint liD.e 
te:r.1.llale 1n bo\h au'b-groupa being connected together. 

55. When the l&i plug (sbown on th• line tillder ciroutt) is inserted 
in ~• 'SST Jack· ot the line til14er Ullder teat,· the ST and sr-1 leada 
·are oonDe'Ctecl together. ·'!'he 1,000 Oba lliuding ot the. (LI') 1'81&1' ie 
diacouneoh4 trom the bnak contact ot the (E) rela7 and cODD.eoted to 
the make omtaot ot the (C) rala7 1n th• atarting cirouit thl'u the 
atrapped r 1ng alld •l•eYe ot the BS'1' pllJg• Wlwn the pllJ8 ot the te•t 
box oord 1a iuert•d in •ither 15~ teat Jack, ~• (.l) NlaT operate• 
traa gr0Wl4 on tlle ele•Y• ot th• teat box oord·~ 'l'he (.l) rela7 1a 
quick 1n operati,ig to precede the (TR) relay- 1n the trip oirouit on 
a si11ul:tueoua oall. Tluh(A) relay operated, opea• the cirou1 t tllru 
the 700 oba windiDg ot ~e ('JR)- and ('l'R-1) relays ia the trip cu-cuit 
and connect• gr011D.d to the wlading ot the (B) Nlay-, which openhe. 
CIQCUI'l':- Ground on the make ccm.tact ot the (.&.) relay winding and the 
break omtaot or the (B) relay·, \>reak cantaot of the (SU.) and (S'm) 
nlap ,- to 'bat.terJ' on ihe S'l'P-B •e;a•t. The (B) relay 1• &low in 
operating to preTent a call which baa juei reached the (ST-.&.) or (ST~B) 
relay trom being iJlterrupted, and to prennt there b•iD8 a poe•ibil1 t7 
ot two Mlectore being on the test line. !'he (B) relay operated, (a) 
locka to battery on its -..la9 ccntaot, (b) operates the (C) od (CI) 

rel&7s traa ground Oil its amature, thru the break coaiac~ ot the (E) 
relay, (c) clo••• the ring side ot the loop thru the test box which 
operate• the .(L) relat in the teat 11m. 'l'he (C) relay operated, :-(a) 
tre.Aatere the oircu1 t tor operating the (S'?-A) 1'81&7 in the at&rt1D8 
circuit trca the G distributor aeleotor bank, (b) opeaa the nonaal. ST 
lead, (c) closes a circuit thru the (LF) relq an41'.KS'l' Jack to th• 
make COD.tact of the (sr-A) relay as here1natter cleacri.bed, (d) opeu 
t~• operating ci-rcuit to the (S'l'-B) rel•T which would otberwiH oper-. 
ate and lock on· a ·call within the lut ten lines in the group. Th• 
(CI) relay- operated, (a) closea a .oirouit to operate the (TR) relay 
in th• trip oirouit, trClll ltaUery on the al'llature ot the S'l'P-G aagnet, 
(b) ocmnecte ~ lead ot the sub-group~ to the K lead ot the sub-gl"Oup 
B and tbu.a cannecting the K cnamtato, segaent ot all the· selectors 
ot the sub-group together, (c) cormecte the Y lead ot the aub-group . 
(A) with Y leads ot ihe aub-g11>up (B) eo the (GA) relay will be oper­
ated by- a selector ill either eul>-group. 

56. 'l'he (L) relay ot the teat line operated, in turn operates th• 
(BA) relay, the (BA) relay- operated, operates the ('m) relaf tbrU 
i te 700 ohm winding oTer tbe same ci re u1 t aa deacri bed under 

.. 
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ORIGINATING CALL, except that this time the circuit is closed thru 
the make contact of the (Cl) relay, the (A) relay being operated*
The (TO) relay operated, functions as previously described in para­
graph 5 and locks in a circuit thru its 000 ohm winding rand make 
.contact, make contact of the (C) relay, break contact of the (CA) 
and (SB) relays, to battery thru the winding of the (STA) relay, 
which operates* The (STA) relay operated, functions as described 
under "ORIGINATING CALL" (paragraph 6) and closes a circuit oper­
ating the (D) relay which locks under control of the (A) and (B) 
relays. The circuit for operating the (LF) relay in the line finder 
circuit under test, is traced from ground on the make contact of the 
(STA) relay, the (GA) relay noimal, the (C) relay operated, sleeve 
and ring of the test jack and the plug in the line finder circuit 
to battery thru the 1000 ohm winding of the (LF) relay* The (LF) 
relay operated, starts the selector hunting for battery on the H 
terminal of the test line as in the case of a regular call. With 
the exceptions already stated, the line, trip, starting, line 
finder and district circuits fraction as for a regular call*

. 57* When the (STA) relay releases, the (E) relay operates. CIRCUIT:-
Ground, on the break contact of the (STA) relay, make oontact of the
(D) relay to battery thru the break contact and winding of the (E) 
relay* The (E) relay operated, (a) locks to ground on the make con­
tacts of the 9(A) relay, (b) releases the (C) and (01) relays, there­
by restoring the starting circuit to normal, (c) closes a circuit 
frcm battery on the STP-G magnet; which was opened by the operation 
of the (A) relay and later closed by the operation of the (Cl) relay, 
thru the 700 ohm winding of the (TR) and (TR-1) relays. When the 
plug of the test box cord is removed from the test jack, the (A) re­
lay is released, releasing the (B), (D) and (E) relays, thereby re­
storing the test circuit to normal.

TELL-TALE - LINE FINDER SELECTOR

58* Should the line finder selector travel to the tell tale position,
while hunting, due to the multiple brush not being tripped, the (F) 
relay remains operated thru its outer winding. Ground on the X com­
mutator, brush and segment is thereby conuscted to the lead "TO TELL 
TALE CIRCUIT", giving a visual signal to the attendant. As the N 
commutator segment is open at tell tale the district is prevented 
from advancing frcm its normal position* The selector in this case 
is restored to normal, manually, by the attendant*
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ORIGINATING CALL, except that thi s t 1me th& c iroui t la closed tbru 
the make ccntaot ot tbe (CI) relay, the (J.) relay be11lg operated. 
The ('m) rela7 operatecl, f'unctions u preT1ouel7 deacribed in para­
graph 5 and loco in a oirc~i t thru its 600 oha winding .7lld make 

.coutaot, make contact ot the (C) rela7, break contact ot the (CJ.) 
8lld (SB) rela7a, to battery thru the winding ot the (Sl'A) relay, 
which operates. The (srJ.) relay operated, functions aa described 
under "0RIGDIJ.'l'ING cA.LLw (paragraph 6) and closes a circuit oper­
ating th• (D) relay which locks under ccm:trol ot the (A) and {B) 
relaya. The circtli t tor operatin.g the (L!') relay in the line tinder 
circuit under teat, 1• traced trcn ground. on. the aake contact ot the 
(STA) rele.7, the (GA) rela7 nomal, the (C) relay O,Pttrated, sleen 
and ring et the teat jack and the ··plug in the line finder circuit 
to battery thru the 1000 ohm windillg ot the (Lll relay. The (Ll) 
relay operated, etana ·the selector hunting tor battery on the H 
teminal ot the test lin.e- as in the case of a regular call. With 
the exceptions already atated, the line, trip, atarling, line 
tinder and district circui ta tmction aa tar a regular call • 

. 57. When the (Sl'A) relay release•, the (E) relay operate•. CIROUIT:-
Ground, on the break c011tact of tbl ( Sl'A) relay, malte contact ot the 
(D) rela:r to battery thru the break contact and wincling ot the (R) 
relq. .The (E) relay opttra~ed., (a} loeka to ground on the alee 0011-
taota ot the ~ (A) relay, (b) releaaea the ( C) and (CI) relays, there- • 
b:r restoring the starting circuit to nomal, (c) clases a circuit 
trca battery on the STP-G magnet; which •• openec1 by the operation 
of the (A) relay and later closed by the operation ot the (CI) relay, 
tbru the 700 ohm winding of the ('?R} aiacl ('lR-1) rela:r•• When the 
plug ot the teat box cord ia remoTed trom tho teat jack, the (A) re­
lay 1a releas~d., releasing the (B), (D) and (I:} rola7•, thereb7 re­
storing tla teat circuit to normal. 

TKLL-TALI • .LINE J'DmER SKLICT<ll 

58. Should the line tinder selector traTel to the tell tale poaition, 
while hunting, due to -the mul'tiple brush not being tripped, the (1') 
relay. remains operated :thru ita outer winding. Ground on the X cm­
Dlltator, brush and segment ia thereby conmcted to the lead •TO T.KLL 
TALB CIRCUIT", g1 Ting a Thu.al signal to the attendan-t. .Aa the 1l 
comautator segment is open at tell tale the diatriot is preTentod 
f'rom advancing traa i ta nol'Jlal. _position. 'l'he selector in thi• case 
is reswred to nomal, manually, b7 th• attendant. 

• 

• 
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59* Should the line finder select oar travel to the tell tale position,
while hunting, with the multiple brush tripped a circuit is closed from 
battery in the trip circuit, 500 ohm winding of the (0) relay in parallel 
with the 500 ohm resistance, make contact of the (BA) relay, texminal of 
the H cash at the top of the multiple bank H multiple brush of the line 
finder selector, cam W, winding of the (H) relay, to ground on the break 
contact of the (DS) relay, operating the (0) and (H) relays* The (0) 
relay operated, functions as previously described in paragraph 12 and 
the (H) relay operated, releases the (LF) relay which in turn releases 
the (F) relay* The UP magnet is released by the opening of commutator 
N at tell tale position* The (F) relay released, opens the circuit thru 
the tell tale alarm and connects ground on the X commutator brush and 
segment to the (DS) relay which operates, in turn operating the DOWN mag­
net, restoring the selector to normal.

60* If the receiver at the calling station is still removed from the
switchhook, the (L) and (BA) relays are still operated and the call 
again goes thru as described under "ORIGINATING CALL"*

TELL TALE - DISTRICT SELECTOR

61* Should the district selector travel to the tell tale position
during selections, ground on the X commutator brush and segment is 
connected thru the lower inner contact of camB, to battery thru the 
R magnet, advancing the switch to position 8, If the district se­
lector traveled to tell tale during brush selection, the switch will 
remain in position 8 with its attached sender* If the district selec­
tor traveled to tell tale, during group selection, the sender will 
function and connect 500 ohm ground on the SC lead causing the (CH) 
relay to operate, which in turn operates the (L) relay* The (L) relay 
operated, advanoes the switch to position 9, where it is held with • 
its attached sender* After an interval of time alarm is given by the 
sender and the circuit is restored to normal manually*

OVERFLOW

62* If all trunks in the group are busy, the district selector while
trunk hunting in position 7, travels to the top of the group and rests 
on the overflow terminals* As the sleeve terminal at overflow is 
opened, the (L) relay releases in turn advancing the switch to posi­
tion 8* In position 8, the (L) relay reoperates fran ground on the 
armature of the (CH) relay and advances the switch to position 9.
In position 9, a circuit is closed from ground on the Z commutator 
brush and segment, thru the upper contacts of cam X, to battery thru 
the R magnet, advancing the switoh to position 10* As the switch ad­
vances from position 9, the (L) relay releases* In position 10, a

• 
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59. Sbou.ld the line tinder •elector tre.Tel to the tell tal.e poaition, 
wb.ile_ hunting, with the aultiple l>ruah tripped. a circuit ia clo .. d troa 
batter, in the trip circuit, 500 ohm wucl~ ot the (0) relay 1D parallel 
with the ~ ohll re•i•tanoe. make contact ot the (.84} relay, tenliul ot 
the H cab at the top o:t the mltiple b&Dk B multiple b1'\18h ot the lill• 
tinder aelecwr, caa w, wi:ndblg ot the (B) relay, to groud o:a. the break 
contact· ot the (DS) mlay, operating the (0) and (B) rela7•• 'l'h• (0) 
relay operated, tunct ion.a aa preTiol.1811 described ia paragral)h 12 au. 
the (B) relay operated, relee.aea the (LI') relay which ill tUl'll release• 
the (1') nl"ay. 'l'h• UP-magnet 1e released lay the openi.D.g of comautator 
If at tell tale poaHion. 'l'he {l") relay releuecl., opens the oi l"Oui t thr\l 
_the tell tale alarm and connects groUD.d on the X commtator l>ruah and 
••smeat 1D the (DS) nlay which operates, in tum operati~ the DOD aag-· 
ae·t, restoring the •lector t<> nomal. 

eo. It the :recei wr at the calling atation 1■ ■till reaoTed traa t.bl 
nitohhoolc, the (L) and (BA) relays are atill opera-te4 and the call 
age.la goea thru u described under "ORIGI?U.TDJG 0.1LL" • 

'l'.BLL. 'fALB - DISTRICT SIILICTOR 

Should the cliatrict selector travel to the tell tale position 
du.rmg ..iection■ , ground on the X cca11Utator "bruah and aegment 1a 
cmneoted thru the lower iuer contact of O&J?l B, to battery thru the. 
R J188Ut, adTanoing the ni tab to po■i tion e. 11' the clistr.1ct se­
lector traTeled to tell tale during bruah ■election. the Slfitoh 1J1.ll 
re.ain in position 8 1J1.th ita attached •nder. I:t the district selec­
tor tra·Hlecl to tell tale, during group aalection, the eend•r will 
tunction and cODnect 500 ohm ground OD. the SC l•d cauing tba (OB) 
relay to· operate, which in tum opera~e•- tb9 (L) relay. 1be (L) relay 
operated, adT&D088 the •witch to position. 9, where it ia held with 
1 ta· attached ae11der. Uter an intenal ot time alarm ie giTen l>7 the 
a8!lder ancl the oircuit 1• nstored to nonal manually. 

OVERJLOW 

62. I:t aU -~ in the group are busy, the district selector while 
trunk hunting· ~n poai t ioJL 7 • traTela to the top ot the group and reata 
on the owrtlow tenainal•• All the sleeTe terminal at OTertlow ia 
opened, t.he (L} relq releaaee in turn adTancing the •1 toh to poai­
tio.11 a. In poai tion a. '.the (L) relay reoperates .f'rm ground on the 
armature ot the (CH) relay and advances the switch to position 9. 
In position 9• a circuit ia closed tr<lll groW1d on the Z commutator 
bru■h and eegaent, tbru the upper contacts ot cem K• to battery thru 
the R magnet, adTancing the ni toh w poaition 10. A.a the switch ad­
Tancea troa poaition 9, th• (L) relay rel•a••• In poai-Uon 10, a 

• 
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circuit is closed from ground on the Z commutator brush and segment, 
cams K and L, to battery thru the 1200 ohm winding of the (L) relay, 
which operates. The (L) relay operated, locks thru its 1200 ohm 
winding and make contact to the same ground on oam I* -advancing the 
switch to position 14 frea ground cn cam M. As the switch advances 
from position 13, the (L) relay releases. The (L) relay released in 
position 14 advances the switch to position 15. The release of the 
(L) relay also releases the (Cl) relay, disconnecting the sender from 
the district circuit. With the switch in position 15, a circuit is 
closed from the Miscellaneous Tone Circuit over lead C, 2 m.f. con­
denser upper contact of cam G, winding of the repeating coil, 2 m.f. 
condenser, earn Y, upper contacts of cam V, cam J, make contact of the 
(D) relay to ground. A tone is therefore induced in the other winding 
of the repeating coil, thus causing the "All Trunks Busy" tone to be 
sent back to the calling subscriber. When the receiver at the call­
ing station is replaced on the switchhook, the (DC) relay releases, 
opening the locking circuit thru the (D) relay, which releases. Fran 
this point on, the switch is advanced to position 1 as described in 
paragraph 39. ’

"0" COMMOTATOR

63. The function of the ”0" commutator segment is to maintain an idle
condition on the multiple overflow terminal so that more than one se­
lector may stop at overflow at one time, otherwise the first selector 
reaching overflow will make the sleeve multiple terminals busy, thus 
causing the succeeding selectors to continue upward, into the next 
group of trunks.* The "0" commutator segment is open at overflow, but 
the S bar is continuous. When the "0" and "3N commutator brushes are 
permanently strapped together and wired to the multiple sleeve brush. 
When the selector is at overflow, the "0n commutator brush is resting 
on an open (dead) segment and as the busy ground is fed thru the "0" 
commutator bar only, this arrangement maintains a non-busy condition 
on the sleeve tezminal. When necessary to combine two or more groups 
of trunks the multiple sleeve overflow terminals, between the combined 
groups may be made permanently busy by being connected to ground. As 
the ”3” commutator bar is closed at overflow, the (L) relay is held 
operated at this time and the selector therefore hunts past the make 
busy terminals into the next group.

TERMINATING GAILS

When a final selector connects to the tip, ring and sleeve term­
inals of an idle line at the final multiple, battery thru a resistance 
in the final circuit is connected over the sleeve lead S, to ground thru

64
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oirouit ia closed trom ground on tae z cCIIIIIDltator ~ruah and aepeat, 
OaJU K and L, to battery tllru the 1200 oba winding ot the (L) :relQ", 
whica operate•• -rbe (L) relay operated, loco thn it• UOO oha 

• winding aild M.ke OOJltaot to the aaae ground 011 oaa L •dnnoing th• 
an toh to p0a1t ioD 14 trOIII greuncl on cam 11. .u the SIil toh adn.neee 
fMm poaiUo.n 13, the (L) rela7 relee.aea. The (L) relay rel•ae4 in 
poaiUon 14 adTancea the switch to position. 15. The release of the 
(L} relay alao releaaea the (OI) relay, diaoonneotiq the •nder troa 
ihe district circuU. With the nitoh in position 16, a ·ciNuit ia 
oloaecl traa the lliaoe llaneoua Tone Circua oTe:it lMd o, 2 a.f. can­
clenaer upper ocataoi ot oam G, winding ot the rep•UJl.6 ooil, 2 a.t. 
ccdeuer, oaa Y, upper omiacta of aaa V, oaa J', Jlab aontact ot the 
(D) relay to groWld. J. tone ia tlleretore induced in the otller winding 

• ot .the repeating coil, tmu oa\l,eing the "ill TrwlU Bua7" :tme to be 
aent back to the calling aubacriber. When the receiTer .at the oall­
ing atation is replace4 OJf the nitchhook, the (DC.) rela7 rel••••• 
opening the looki!l8 circuit thru the (D) relay, wbich releasea. Fraa 
thia point on, the a111 toh 1a adTUced to position l aa described in 
paragraph 3i. • 

"0" COMIIO'l'ATOR 

&3. ~ function of the •o• ooamtato~ seg119nt ie to mailltain -~- idle 
ccm.ditton on the multiple onrtlow terminal 110 that mon tlaan oae ...... 
lector •J' stop at ~wrtlow at gne t111e, otherwi.a the tint Hleetor 
reaching oTertlow Will aake tllil aleeTe Jll1lt1ple te:minal• bla.ay, thus 
caua1Jl8 the succeeding •leotora to cmtinue upward, iato the MD 
group ot trUDb.· The "O• caa11tator aegant 1• opea at over1'low, but 
the S bar 1• ooa.tb.uoua. When tu •o" and ."S" commutator bruah•• are 
permanent~ atrapped togethar and wired to the multiple slNTe bruh. 
When th• Nlectar ia at oye~ow, th• "0" cClllll'1te.tor bruah 1 • reattag 
on e.n open (dead) segment and- as the buy· ground 1• fed thru. the "0" • 
c<nautator bar oJ1ly9 thia arr--a-t •tntain■ a uoa-buay condition 
on the sleeTe ~min.al. When necesaa17 to ooabine two or more groupa 
of trllllka the multiple aleen oyertlow terainal•, between th• ccabinecl 
groups may be made permanently bua7 by being coaaectecl to ground. il 
the "S" comauitator·bar ia cloNd at oTertl.ow, the (L) rela7 1a 11el4 
operated at this ti• ud the selector therefore huata paet the -ke 
busy terainala into the next group. 

'l'ERIIINA'l'ING CA.I.LS 

M. When a final .. lecrtor CODllecta to the '\ip, ring and slee'H term-
inals ot an idle line at the final multiple, battery thru a reaietan.ce 
in the tiu.l circuit 1• cameotecl OTer the_sleeTe l•d,S,to gromid th.ru 

• 
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both windings of the (CO) relay, on individual lines and the last line 
of a group of P.B.X* lines or thru the 100 ohm winding of the (CO) relay 
on an intermediate of a group of P.B.X* lines* The (CO) relay operated, 
disconnects the (L) relay battery bridge frcm across the tip and ring of 
the line circuit. When the final selector returns to normal, the circuit 
thru the winding of the (CO) relay is opened, releasing the relay and re­
storing the circuit to normal.

ENG* A.X.D. 
6-13-23

CHK’D.BY: J.I APPROVED BY: H. L. MOYNES
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both windin@l:I ot the (CO) relay, on 1nd1T14ual lines and the lut line 
ot a group ot P.B.X. lines or thru t-he 100 obJR windi.Dg ot the (CO) relay 
on an in.ter.mediat. ot a group ot P.B.X. lines. '?he (CO) relay OIB rated, 
diaconnecb the (L} relay battery bridg-e trcm acrosa the tip and ring or 
the line eircui t. When the tinal selector returns to n.orinal, the circuit 
thru the wiading ot the (CO) relay ie opened, :rel-.aing the rele.J" and re­
storing the ciroui t to nol'Dlal • 

CHK'D.BY: 1.I. APFROVED BY: H. L. JIOYBS 
E. R. C • 


