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i'hia Jlo ·of Oo was written from Issue 42 ot '?-431628. 

METHOD OF OPERATI01'· 
Line Circuit - Trip Oirouit - Start Oirouit - Lin& Finder Circuit· District 
Selector Clrouii & fime Alarm Circuit - J.rranged tor 1'W0 Party Keaeage Register 
Linea.- Panel Machine Switching Syatemo · 

Ohange sentence commencing on li~e 13 of para-graph 34 to 2 sentences 
reacilng as followa, 
- u the ••1 tch leavee pod tion 9 • the dial lng circuit is opened at ~am P. 
In poeition 9_ 3/4· the ring lead Lrom the line find.er 1• oloaed through cam. Q to 
(.Pf) -~•le,otor m tch and in posi Uon 10 the Up lead. h closed. through oam P • 

DG. F.SoG• 
5/19/25 
11.T. 

CBK'D. G.E.H. 

• 

APP'D• E.R.COOKE 
H.G.J. · 
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This Mo of Oo prepared from Issue 37 of T-4316280 

METHOD OF OPERATION 
· Line Circuit - Trip Circuit - Start Circuit - Line Finder Circuit District Se­
lector Circuit & Ti~e Alarm Circuit.- Arranged for TWO party message register 
lines Panel Machine Swi tchlng System • •• DEVELOPMENT 

1. PURPOSE OF CIRCUIT 

lol This circuit is arranged to find. the calling subscriber's line 
and connect , it with the various switching apparatus necessary to 
complete a _callo 

2o WORKING LIMITS 

2ol This circuit has a maximum external circuit loop range of 5010 
ohmso It is also used with subscriber's loops of 900 ohms resistance 
maximum and minimu~ leak of 10,000 ohms. 

OPERATION 

3. PRINCIPAL FUNCTIONS 

The principal functions of this circuit are: 

3ol To find the proper line and start the sender selector hunting for 
an idle sena.ero 

• To eF-tablish talking connections. 

3o3 To aq,ply talking battery to the calling station. 

3o4 To test the line to determine which ~arty ls callingo 

3o5 To operate the proper message register on a charge call. 

• 306 To connect a busy tone to the calling station, if required. 

3o7 To disconnect battery and ground from the subscriber's line on an 
incoming o al 1. 

3.8 To provide a time interval of 35 seconds before a signal is given 
on calls where the line firl~er fails to find the calling line. 
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3.9 To .ad.Yance to the next normal tenninal when the kfY is operated. 

3.10 To route the calls to the respective line finder selector. 

3oll To distribute calls uniformly to the start circuitso 

4. CONNECTING CIRCUITS 

Thie clrcui t . will function with: 

4.1 · Any standard subscriber's sender or incoming circuit. 

DESCRIPTION OF OPERATION - LINE AND TRIP CIRCUITS 

5. ORIGINATING A CALL 

The operati-anof a call originating in the first ten lines of a 
group is as follows:- When the receiver at the calling station is re­
moved from the awitchhook, the (L) relay in the line circuit operates, 
through the 200 olln resistance. winding of the (L) relay. contact of 
the (CO) relay, ring aide of the line through the subacriber•s loop, 
back oTer the tip si~e to ground. on the armature of the (CO) relay. 
The line relay (L) operated, connects battery to th~ H terminal of the 
line and operates the (BA} relay through its inner win~ing. The (BA) 
relay operate~, operates the {TR) relay from ground on the armature of 
the (B~) relq, break oontaot of the (X) relay. 700 ohm winding ot the. 
(TB) relay to battery over the (TB) lead. The (TR) relay operated, 
operates the two trip magnets, (b) opens the locking aeries circuit 
through the (TR) relays in the other baniqgroups and (c) locks through 
its 600 ohm winding to- battery on terminal l and brush of ,the · G group 
distributor selector, in aeries with the (STA) relay in the start cir­
euito 

Q 6. STARTING A LID FINDER 

When the (STA) relay in the Start circuit operates, lt starts a 
line finder hunting for the calling line. Each TRIP magnet operates 
ite trip rod, thus tripping the corresponding group brushes of the as­
sociated selectors on 1 ts respectiTe side of the frame as the line 

• 
• 

• 
finder selector starts upward, Ground on ~he K lead operates the (K) • 

·relay which, (a) loclt8 to ground on the armature ·or the (BA) relay 
under control of the (0) relay, (b) opens the circuit through the 700 
ohm winding of the (TR) relay, thus preventing another line finder 
selector from being started by this call (c) closes a circuit from the 
1500 ohm w1n41ng of the (0) relay, but the (0) relay d~es not operate 
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at this time on account of insufficient el4rrent through the winding. As 
the line finder selector moves upward a?ld at the end of the tripping zone, 
gr~und on the X conmutator brush and sewnent, short circuits the 600 ob:ma 
winding of the {TR) relay. The {TR} relq released, closes the looking 
series circuit through the (TR) relays in the other groups and opens the 
circuit through the two trip magnets. which release • 

'lo RELEASING THE TRIP CIRCUIT 

80 

When the selector brushes make contact with the terminals associated 
with the c~lling line, battery on the B terminal operates the (0) relay. 
The {O) relay operate~. opens the looking circuit of the (X) relay but 
the (K) relay ls very slow in releasing and holds tbe (0) ralay operated 
through the 1500 obm winding in order to permit the {BA) relay to release 
before the (0) relay. otherwise another line finder m,q be started by this 
callo When the line baa been found the district functions and connects 
battery to lead S 9 operating the (CO) relayo The (CO) relay operated9 

releases the line (L) relay whioh iu turn releases the (BA) relay thua 
opening the circuit, releaeing the (0) relay. Another call may now start 
within this same group of ten lines if the starting circuit ie ready for 
the oallo The operation tor a call originating in the last ten lines ot 
a group of twenty, will be similar to that alread.7 described tor the first 
ten lines except that the (BA.-1), (K-l) • (0-1), and (TR-1) reb.ya are in­
volved instead of the (BA), (O), (TR) and (K) .relays~ 

SIMULTANEOUS CALUI 

If there are simultaneous calls in -both the first and last ten lines 
of a group of twenty- lines, the relays of both sub-groups will operate 
as already described, starting two line finder selectors in different 
sub-groups at th& same time. In this case, the inner windings of the (O) 
and. (0-1) rela.ys are connected together through· the make contacts ot the _ 
(BA) and {BA-1) relays. The (0) and (0-1) relays will therefore operate 
in parallel when the H brush of either or both line finder selectors make 
contact with the H terminals of the oalling line. 

9. ME5SAGE REGISTER 

The two part1 measage register 41atrict which is associated with this 
ciroult la arrange~ to teat the aubaoribera line to determine which sub­
scriber is calling. When this test bas been made and the a.istriot ad­
vances to its message regietering poaitlon, the (CO) re~ay 1a either held 
operated or released depending upon which party is calling and battery ia 

, connected to lead H9 .thus operating the (KR-1) or (MR-2) message register. 
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When tbe final selector connects to the Up 9 ring and sleeve ter­
minale ot an idle line at the final multiple, battery through a re-

• 
. 1istance in the final circuit is connected over the S lead to ground • 

through both windings of the (00) relay (on individual lines or the 
last line of a group of cona&cutive lines) or through the 100 ohm 
winding of the (CO) rela7 (on interDl8d1ate lines of a group of .con-
aeoutlve lines)o The (CO) relay operated, disconnects the L relay 
battery bridge from across the tip and ring of the line. When the 
tinal selector returns to normal, the circuit through the winding of 
the (00) relay is opened., releasing the relay and restoring the cir-
cuit to normal. · 

OPERATIOI START CiRCUIT 

llo ORIGINATINg CALL 

When the receiver at the calling station is remoTed trom the 
awitcbhook, various relays in the line and trip circulta operate; 
operating the (STA) rel~,. from ground over lead I, _.terminal l and 
brush . of the ( G) gro11p ,uatributor ·selector, break contacts ot the 
(C), (CA) and · (SB) rel~s to battery. through the 18-BH resistance 
in parallel with the winding of the (ST-A) relay. Tha (ST-A) relq 
operated, (a) operates (STP-G) magnet, w:hicb remains operated until 
the (ST-A.) relay releases., (b) short circuits the 500 ohm winding 
ot 'the (CA) relay, preventing it from operating and starting a line 
finder in sub-group (B). while a call is going through• (c) conneota 
ground to lead (K) and (d) oloaes a circuit oTer lead (ST) thus start­
ing a line finder hun~ing tor the calling line. 

12 o STARTING LINE PIIDBR 

As tha line find·er starts upward a circuit is closed over lead. 
(Y) operating the (GA) relay. The (GA) relay operated, removes 
ground from lead {ST), locks to ground on the armature of the (Sf-A) 
relay and closes a circuit operating the (STP-A) magnet. This cir­
cult is traced from ground on the man contact ot the (ST-J.) relay• 
ma.a contact of the (GA) relay~ terminal and bruab·ot the (A-3) arc 
of the (A) selector, .to batteey through the winding of the {STP-.l) 
magnet. The (STP-A) magnet remaim operated until the release ot 
the (ST-A) rel&yo Ground is connected to lead (CH) operating the 
(CA) or (CB) relQ when all line timer selectors in a group are 
ott normalo _As the line finder continues upwara ground is 

• 
• 
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momentarily connected to lead (K), thus releasing a relay in the trip cir­
cu1 t but holding the (S,li) relay operated.. When the group is disconnected 
f'rom ·leNi (K), the (STA) relay releases ana (a) open• the locking circuit 
through the (GA) relay. which release, (b) opens the circuit o•er _lead (K). 
(c) opens the circuit t~rougb the (STP-G) •gnet 1 which releases and steps 
the brushes of the (G) group distributor aelector to the next tenninal•• 
(d) opens the circuit through the {STP-A) magnet, Which releases and steps 
the brushes of the A group dietributor ••l•ctor io the next terminals (a} '..·. 
remoYes the short circuit from the 500 ohm winciing of the (CA) relay, 
which does not operate lUlleas all selectors in the groQp are busy. 

EMERGENCY RELEASE OF START CIRCUIT 

lf either the (STA) or the (STB) relay remains operated, due to the 
failure of the (TR) or (TR-1) relay in the trip circuit to be shunted 
out and released, the (U) relay operates as soon as the interrupter ·con­
tacts I, III and V oloae, and locks !l?lder control of the (STA) or (STB) 
relayo If it remains looked for two seconds, interrupter contacts II 
and IV close ground to either the (TR) or (TR•l) relay in the trip c1r­
cuit9 (depending upon whether the call 1a through the "A" or "B" sub­
group), releasing the {TR) or (TR-l) relay. When grou,nd is removed bJ 
the opening of the interrupter contacts II or IV, the (STA) or the (6TB) 
relay releases, releasing the (KP) relay and restoring tbe circuit to 
normalo 

140 START OIRCUI! A.LARK 

150 

The closure of the interrupter contact YI. which occurs at the san11 
time contacts II and IV are closed, while tbe (KF) relq. is operated, 
operat·•• the (KA) relay. The (KA) relay operated, {a) locks under 
control of a key. at the trouble desk, {b) lighta a lamp at the trouble 
d.esk:, individual to the line tinder frame an4 opera tea an alarm. The · 
operation ot the key releases the (KA) reiay, extingui.ahing the lamp 
and silencing the alarm. fhe operation tor a call originating in the 
laat 10 lines of a group or 20 will be similar to that alread.1' de­
scribed tor the first 10 lines. except t~t the (ST-B) and (GB} rel&.19 
are involTed instead of the (ST-A) and (GA) relayso 

ALL SELECTIOBS Ill OBE SUB-GROUP BUSY 

It all the selectors in sub-group "A"~ for example, are bus7, the 
(CA) rel,q operates oYer a circuit from grouncl oTer lead (OH), 500 ohm · 
winding of the (CA) relay, to battery through the 600 ohm realatance 
(C). The (CA.) relay operated, transfers, the circuit over lead 1 fro~ 
the winding of the (STA) relq, to battery through the winding pf the 
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(SA) relay and the break contact of the (SB} relay. When a call 1s 
now rece-ived, the (SA) relay operates in turn opera.ting the (STB) 
rel&yo This circuit is traoed from ·battery throagh the winding of 
the (5TB) relay, ma.ke oontact of the (SA) relay, 600 ohm resistance 
(B), to ground on the armature of the (CB) relay. The (S'l'B) relay 
operate~, operates relay in the district thus starting a selector 

.... 

11,1 the "B" sub-group hunting for the calling line and closes a lock­
ing circuit through the 1000 ohm winding and make contact of the 
(CA) relay. This is to p~event the release of the (CA) relay should 
a selector become available in ·the (A) sub-group while a call is go­
ing through the (B) sub-group. If all selectors in sub-group 1B) 
are busy, the operation is similar except that the (CB), (SB), and 
(ST-A) relays now operateo The (ST-A) relay operated, starts a 
selector in the (A) sub-group hunting, ~s explained before. 

16 o ALL SELECTORS IN BOTH SUB-GROUPS :BUSY -

If all selectors in both sub-groups are busy, both the (CA) a.nd 
(CB) 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 (STB) nor (STA) relay operates, as the 
circuits to ground on the armature of the (CA) and· (CB) relays a.re 
open. When a oall is received in the (A) or {B) sub-group while all 
eeleotors are busy, the special message regieter (1ffi) in the start-
1ng _circu1t operates through 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 through the make contact of the (SB} relay to ground 
on the armature of the (CA) relay, if the call is in sub-group {B)o 
The message register thus indicates tbe number of calls whioh were 
originated while all the line finder selectors were busyo 

17. TESTING LINE rnmER SELECTOR 

This _oircui t 9 whioh is shown associated with the starting oir­
oui t, enables the testing of· any particular line finder selector at 
any time. The test line used with the test box circ~it for making 
the test la the first or bottom line of the bottom bank in both (A) 
aild (Bl sub-groups, the firat line terminal in both sub-groups be­
ing connected together. ~lien the 184 plug (shown on the line finder 
circuit) is inserted in the test jack of the line finder under test, 
the (ST} and (ST-1) leads are connected together and the circuit that 
supplied battery to the (ST) lead. is transferred to lead (Z).· When 

.. 
4$--:. . ... ) • 

• 
•• 

• 
• 
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the plug of .the test box cord is inserted ln the test jack, the (A) rel93 
operates from ground on the sleeve of the test box cordo Tbe {A) relay 
operated opens the circuit over lead (TR) and operates the (B) relayo 
!he (B) relay is slow in operating to prevent a call which has just 
reaahed the (STA) ~r (8TB} relay from being interrupted. The (B) relay 
operated, (a) looks to batter7 on its make contact (b) operates the (C) 
and (0-1) relqa and (o) closes .the ring side of the loop through the 
t~at box, which operates the (L) relay associated with the test line. 
The(~) rela7 operated, (a) transfers the circuit for operating the (STA) 
relay from the (G) distributor aeiector bank, (b) opens the normal (ST) 
lead, (a) connects ground. to leaci. (z), (d} opens the operating circuit 
for the (ST-B) rela1, which would otherwise operate and lock on a call 
within the last 10 lines in the group9 Th• {CI) relay operated (a} . 
cloaes a -circuit over the(~) lead from battery on the armature of the 
(STP~G) magnet, (b) connects the (K) lead of sub-group (A) with the (K) 
lead of aub-groupa (B), thus connecting the (X) oonmutator segments of 

_ all the aelectors ot both sub-groups together, (o) connects the (Y) lead 
ot sub-group · (A.) With the (Y) lead ot sub-group (B), ao that the {GA) re­
lay will be operated by a selector in either aub-groupo Vlhen the (L) re~ 
lay in the teat line operates, the trip circuit funationa and connects 
ground through a relay in trip cirouit, over lead(~) make contact of 
the (CI) relay, break contact of the (STA) and (STB) relay to battery on 
the contact of the (STP-G) magnet, operating the relay in the trip cir­
cui to When the relay in the trip circuit operates, it locks over lead 1, 
malte contact of the (O) relay, break cont&cta ot the (CA) and {SB} relays 
to battery through the winding ot the (STA) relay in parallel with tbe 
18-BH resi•tance, operating the (STA) rela1. The (STA) relay operated, 
oper&tea the (STP-G) magnet which remains operated until the (STA) relay 
releases, (b) short circuits the 500 ohm winding of the (CA) relay {o) 
connects ground to lead (K), (d) operates the (D) relay and {e) cloaea 
a circuit from ground through the break contact of the {GA) relay, make 
contact ot the (C) relay over lead (Z) to batteey through a relay in the 
district thus causing the line finder to start hunting for the calling 
line. The (D) relay operated, locks to_ ground on the armature of the 
(A) relay. When the (STA) relaJ relea.sea, the (E) relay operates from 
ground on the left armature of the (STA) rel~, make contact of the (.D) 
rel~, to battery through the bre&k ccmtact and. winding of the (E) relay. 
The (E) relay operate~, (a) locks to ground on the armature of the (A) 
relay, {b) relea•es the {C) and {0-1} relays. thereby restoring the 
starting circuit to normal 0 (o) closes the circuit from battery on the 
armature of the (STP-G) magnet, which was opened. by the operation of the 
(A.) relay and. later closed by the operation of the (0-1) relay, through 
to the (TR) leado When the plug of the test box cord ls removed from 
the teat jack, the (A) relay 1• released. releasing the (B), {D), and. 
(B) relays, thereb7 restoring the test circuit to normal. 

i.··. 
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l8o 1,INE FIBDER DISTRIBUTOR 

The 41etrib~ting selectors A and Bare used for distributing 
calla uniformly to the line finder selectors in sub-groups A and B 
re~pectivelyo 

19 o ~S THAN 40 SELECTORS FOB 300 LINES 

When the number of line finder selectors for a group does not ex­
ceed 40 selectors for each 300 lines, the starting circuit shall be 
equippe~ with two 200-R dietributor selectorso Figure l shows these 
selectors wired and equipped for 16 line finder selectors for each sub~ 
groupo When the operation of the (ST-A} relay in the . starting Ci?cuit . 
connects ·ground on the start (ST) lead, the (LF) relay that opQrates 
de~ends upon the terminal on which the {A-1) bridging brush is reatingo 
Assume the (A-1) brush is resting on terminal 1 in the regular start 
circuit of sub-group A. In this case it the first aelector is not 
busy the associated (LF) relay operates and starts a Line Pindar hunt- ' 
ing for the calling lineo · If the first selector is busy, the as­
sociated (UB) relay will be operated and. the circuit through the (LF). 
relay will be opene~. In this case the (LF) relay associated with 
the next idle selector will operate. Assuming this to be the tenth 
aeleotor, a circuit is then cloaed from ground on the (ST-A) relq 
thro\lgh the break oonte.cts of the (GA). an<l (C) relays, the (A-l) 
bridging brush and terminal l of the (A-1) arc of the distributor 
selector the ST lead ma.a uontact of the first (D) relay, the aeries 
make contact of the succeeding operated (JIB) relays, break contact of 
the tenth (MB) relay, to battery through the inner winding of the 
(LF) relay which operatea. The operation of the (GA) relay, opera;es 
the (STP-A) magnet .from ground on the armature of the (ST-A) . relq, 
through terminal land (A-3) brush, to batter1 through the winding of 
the magnet, so that when the (GA} rela7 releases on tbe completion of 
a call, the (STP-A) magnet releases, in turn stepping the a.elector 
brushes one, atep and giving the next selector the praference. W-aen 
the brushes of the distributor aelector advance from the· termiD&ls of 
the last line finder selector termillal 169 the selector is advanced 
over the spare terminals to the first terminal from ground on the 
strapped spare terminals through the (A-2) bruah. While the selector 
1a ad.vancing over the spare terminals, a call at this time will be 
routod to the first selector through tbe (A:..1) brush and atrappe4 
spare terminals by the atrap from terminal 22 to terminal 1 on the 
(A-1) arco 

• 
• 

.f: 
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• Oo MORE TH.AN 40 SELECTORS FOR 300 LINES 

• 

• 
• 

When the number of line finder selectors for a group exceeds 40 
selectors for each 300 lines, the starting circuit shall be equipped · 
with two 200-P .distributor· selectors. Figure 2 shows these _selectors 
wired and equipped for 26 line fin4er selectors for each sub-group. It 
will be noted that the ST leads from the first 15 line finder selectors 
of each sub-group are connected .in their respective orde~ to the first 
15 terminals of the (A-l) and(B-l) arcs and the Sf leads of the last 
11 line finder aeleotors of each sub-group are connected in their re­
spective or~er to the first 11 termit1&ls of the (A-4) and (B-4) arca 9 

It will also be noted that the brushes of the first three arcs of each 
selector are in th& opposite position from the brushes of the last three 
arcs, so that only three•brushes o~ a selector will be making contact 
with terminals at the aame 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 l, untit:, the first three brushes ot the A distri­
butor selector advance from terminals 220 At this time the firat three 
brushes are open am t he last three brushes are now resting on the first 
terminal of the (A-4). (A-5) and (A-6) area. fhe next oall in this aub­
group will then start 16 selector, if idle 9 hunting for the calling line. 
ASsume the la.st three brushes are resting on terminal 11 of the as.soc1-
ated aros and the 26 line finder selector is idle. The operation of the 
(ST-A) relay in the starting circuit oloaes a circuit from ground on ita 
armature, break contacts of the {GA.) and {G) relays, (A-4) brush and ter­
minal 11, '-"er the ST lead, througb the break contact of the (MB) relay 
of the last or 26 line finder selector in the sub-group, to the associ­
ated (L.F) relay. The operation of the (GA) relay operates the (STP-A) 
magnet through the (A-5) brush and terminal llo The release of the 
(ST":"'A) relaJ releases the (STP-A) magnet, advancing the brushes to the 
next or terminal 120 Ground on spare terminals 12 to 22 through the 
(A-5) brush advances the brushes of the selector until the first three 
brushes are resting on the first terminal of the (A-1) 9 (A-2), and (A-3) 
a.rcso WhilJ the selector la advancing over the spare terminals a call 
at this time will be routed to the first selector through the (A-4) bruah 
and strapped apare terminals by the strap to terminal 1 of the (A-1) arco 
The number of line finder selectors for a sub-group may thus be arranged 
by changing the neeessary strapping on the selector arcs. The operation 
tor the emergency selector for sub-group "A", and the regular and · 
emergency selectors tor sub-group "B" are similar • 

\, 
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LINE FIBDER 

210 IBITIAL OPERATION 

When the reoeiver at the calling station is removed from the 
awitcbhook, various rela_va in the line circuit operate am connect 
battery to the H terminal of ·the line at the line finder multiple 
bank. When grouna is connected to the ST lead, the (LF) relay 

• 
operates and (a) locks through its wllld.ings in series to ground on • 
the make contact of the (H) relay, (b) cloaes a circuit over lead Y 
operating the (GA) relay in the starting circuit, (c) operates the 
UP magnet from ground on an "11" oonmutator br11Sh am segment, causing 
the line finder selector to travel upward and hunt for terminals of 
the oalling line, to which battery is connected. ae hereinafter 
described, (d) closes a circuit from the same ground on the "N" com­
mutator brush, operating the (01) relayo 

22. FINDlNG A SENDER 

A.a the line finder selector starts upward, hunting for the oall 0 

ing line, a circuit ls closed through the M commutator, slightly -
after the brushes or the selector move off-normalo Ground on the M 
conmutator brush and segment, operates the line finder (E) relayo 
!he {E) relay operated, (a) operate~ the (MB) relay, (b) closes a 
circuit, operating the (D) rela1, (c) opens the operating circuit of 
the (CI) relay, thus permitting the relay to release if the test brush 
ot the aender selector is making contac\/with the test terminal of an 
idle sender. It the test brush of the sender selector is ~aking con­
tact with the test terminal of the busy sender, the (CI) relay looka 
through its obter winding, lower contacts of cam 5, to growid on the 
test brush of the sende~ seleotoro With the (CI) relay held operated, 
the operation of the line finder (E) rel~ also closes a circuit op~ 
eratlng the (F) relay in the line finder circuit and the district se­
lector (STP) magneto This circuit ls traoed from battery through the 
1,000 ohm winding of the (F) relay and through the windings and break 
contact of the STP magnet, make contacts of the (CI) and (E) relays to. 
ground on cam H, thereby stepping the semer selector brushes one step 
on its back stro~o If the next sender circuit is idle the (CI) relay 
releases, ln turn stopping the selector, but if the next terminal is 
busy, the (CI) relay remains operated am the sender selector continues 
to step until an idle sender is found. When the (CI) relay releases, 
the test terminal of the selected send.er is inmediately made busy to 
all hunting sender selectors by ground connected to. the test brush 
from cam H through the make contact of the (E) relay and. the break 
contact of the (CI) relq. Thie busy ground is connected until the 
switch advances from position l-l/4. The operation of the {F) relay 

• 
• 

• 
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opens the tip and ring leads between the line finder commutator and the 
district circuit and prevents the district (L) relay from operating and 
advancing the district switch from normal, should the llpe finder aelector 
oonnect to the terminals of the oalling line before the sender selector 
finds an idle sendero 

JWalG DISTRICT BUSY 

• 23 o THE (MB) RELAY OPERATED 

• 
• 

(a) I,ocks to ground on lead X so that it will not release ~hould the 
selector return to normal while another call la going through, (b} closes · 
a circuit to battery through the 800 ohm winding of the (Y) relq. which 
operates if it was not previously operated, (c) connects ground on it• 
armature to the aeries circuit through the {MB} relays of the otber ae­
lectors 1n the aame group. thus permitting the operation, o•er lead (OB) 
ot the (CA) or (CB} relqs in the starting circuit~ when all line tinder 
aeleotors in the group are off-~ rmal, (d) opens the circuit oYer lead. r. 
to prevent the {GA) relay from reoperating, (e) tranatera the ST lead. to 
the next line finder, which, if bua7, transfera the call over the ST lead. 
in the same manner until an idle line finder 1t· foundo · 

240 RP!J.E4$ ING THE TRIP AND START CIROUI TS 

25. 

As the line find.er selector continues upward, _at the end of the trip­
ping zone, the K brush makes contact with -the K commutator, th"!lS connect­
ing groun4 to tha X lead which abort-circuits and releases various relay• · 
in the trip and start circuits. The trip and start circuits are th,- re­
leased and the circuit OYer the X lead is opened but the (D) relq will 
not releaae as it is held operated through its operating winding. 

FINDING CALLING LINE · 

When the selector brushes make contact with the terminals associated 
with the calling line, the (H) relay operates from battery 1n the trip 
circuit, oYer lead H, to the H maltiple terminal and brush of the H com­
mutator brush and segment, outer contacts of cam w, wiJ:Mi.ing of the (H) 
relay to grouncl on the break contact and armature ot-· the (DS) relayo 
With the (H) relay operate<i, a 50 ohm non-inductiYe shunt is conneote'1 
to its winding, to gro~d on its armature for the purpo•e of increasing 
the current through the 500 ohm Winding of the (O) relay in the trip 
circuit, thus speeding ita operation. Thia is neceaaary on account ot 
the very short time period du.ring which the H bruah makes contact with 
the H terminal before the circuit over the R lead 1a opened. b7 the o..-er­
throw of the selector. The (H) relay operated, op~ns the circuit wbicb 
holds the (LP} relay operate~, but (LF) relay does not release 
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inmediately on account of a circuit being closed from ground on the • . 
O commutator brush and segment. to battery through both windings of 
the (LF) rela3 in series. ·The (LF) relay is thus held operated un-
til the brushes are centered on the terminals of the oalling linao 
When the circuit through the C oomnutator segment is opened, the (LF) 
relay releases and (a) opens the circuit through the UP magnet, which 
stops the selector brushes on the terminals of the calling line, (b) 
opens the circuit through the 800 ohm winding of the (F) relay so 
that when the circuit through its 1,000 ohm winding is opened, by the • 
release of the (OI) relay when the district. sender selector seizes an 
idle sender, the (F) relay releases, (o) closes a circuit operating 
the (SL) relay. Thia circuit is traced from ground on the M com-
mutator break contact of the (LF) relay, make oontaot of the (E) rela1, 
winding ot the (SL) relay, cam T, make contact of the (D) relay 0 to 
battery on the break contact 0£ the (DS) relq. 

260 THE ADJUSTJIEJJT OF THE "0" OomruTATOR BRUSH 

'fhe adJuatment of the "C" comnutator brush, with the relation to 
the tripped. "H" multiple brush~ is su.oh that it does not break contact 
with the "0" commutator segment. until allghtl7 after the holding cir­
cuit through both windings of the (LP) relay is opened by the operation 
ot the (H) relay when the H brush mans contact with the H terminals 
to which batteey is connecte4. The UP magnet, therefore remains operated 
and the aelector continues to travel upward until the brushes are 
carried elightly above the center of the line terminals, allowing the 
locking pawl to enter the notch on the rack attached to the brush sup­
port· rod • . At this time, the holding clrauit through both windings of 

· the (LF) rel~ is opened at the "C" conmutator, releasing the relay. 
!he (LP) relay released. releases tbe UP magnet. The selector then 
·a.rope into place,- thus centering the brushes on the line terminalao 

270 ADVilCIBG SWITCH TO POSITION 2 

The . (SL) relS3 operated, closes a circuit which operates the (L) ' • 
and (QB}. relqs. This circuit is traeed from ground on the N com-
mutator bruab and segment, through the break contact of the {F) relay, 
make contact of the (SL) rel.a~, cam o, to battery through the both 
windings of the (CH) relay. This same ground is then oonnecteu through 
came o am R to battery through the 800 ohm w-imiing of the district (L) 
relay. The (CH} relay operated• closes a circuit from ground on cam I, 
break contact ,of the (CS) relay, m9.ke contactoot the (CH) relay to 
batter,- through the selector time alarm circuit (not shown) which per- • 
torma no useful function at this time. The (L) relay operated, cloaes 
a circuit a4vancing the district awitch to position 2. This circuit 
ia traced from battery through the R magnet, cam B, make contact of 

◄ 
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the (L} relay, to ground through cam Mo Aa the switch advances from 
position 1, the circuits through the (L} and (OH) relqa are opened, re­
leasing th~ relays &nQ disconnecting the selector time ·alarm circuit. In 
position l 1/2 to 2, the associated sender is held busy by ground through 
cams I and o. 

COMPLETING .FmlDAMEBTAL CIRCUIT 

With the · switch in position 2, the tip_ and ring .leads are closed trom 
the calling line to the tip and ring leads of the aaaociated sender cir- _ 
cu1t. thua permitting the·._ dialing tone to be tranamit~ed. back over the 
dialing Clrouit from the ·aaeooi&tecl •ender, as an 1Dli!°catlon that the ap• 
paratus ia ready to receive the· call by the operation of the atation d.ial. 
The tip aide ot _the dialing circuit ts closed from the tip of the iine, 
through the break ·contact ot the {P) relay, cam P, to the tip brush of 

. the sender· aelectoro file ring aide of the dialing circuit is closed from 
the ring lea.d_ot ~he line, through the break contact of the (F) relay, 
cam·1' to the R brush of the sender selector. In posi t1on 2, the (CI) re­
lay operates through ita outer winding to gro-qnd on cam S,and i-~ins 
operate~ until tbe switc~ adYanoes from-position 10. 'l'he (01) relay 
operated. (a) co~•cta .ground thro118h the inner contacts of cams. to tbe 
test 'bru•h of_ the . sender selector. thus making the ·associated send.er teat 
busy after tbe switch aciYancea to position 21 {b} closes the tip aide of 
the fundamental circuit through to the ·sender. and {c) operates the (01-1) 
relay. The (CI-1) relay operated closes the sender control SO lead 
through cam V, cam u, to battery through the outer winding of the (D) re­
lay. Af'ter · the sender functione, the funclamental circuit is establiahed. 
tor the operation of the district (L} rel~ and the stepping relay in the 
aeno.er. This cir·ouit · is traced from ground in the sender eirouit 9 through 
tbe ft bruh. make contact· of the ( OI) relay. cam L, io bat-ter, t ·hroug'b · 
the 1200 ohm winding of the (L). JJel,q. which operate•• · -!he. (L) rel&¥ 

· operated.locks through its 1200 obm winding and make contact, cam L, to 
the same ground over the FT le-4 and advances the switch to position 3 
from ground on cam Mo The 500 ohm winding of the (CH) relay is also con­
nected through cam u, in parallel with the winding of the (D) relay. 
Should the (OH) relay operate .at this time due to a high re•istance ground 
in the sender oirouit, no useful function wili be performed. 

290 DISTRIO! BRUSH SELECTIOB 

With the ·ewitch in podu·oa-. 3• the Up. magnet la operated tor brush 
selection oYer a circuit traced from battery through the winding ot the 
magnet, cam o. make contact of tbe {L) relay, to ground through cam •• 
As the selector !Df1'18a upward in poait1on 31 carrying the comnutator 
brushes OY•r the oomnutator segments, the A segment and brush intermit­
tently connect ground to the tip aide ot the fl>n4am'!ntal circuit through 

-·~ 
., 

: ,. .. ~. 
,, 

•" • I!', ~ ,, .· 
:/' 
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Cam8 'K and Lt holding tbe (L} relay operated, but l!UC088'f\Yely short ... 
o1rcu1t1ng the a.tapping relay in the aHociated sender circuit O thus 
releaeing and permitting its reoperation until the proper brush baa 
been eeleoted. ~'hen aufficient impulses haYe been sent back to 
satisfy the sender, the f1m,Clamental circuit is opened, releasing the 
(L) relQo 'rhe (L) relay released, opens the circuit through the · UP 
magnet, t~ereb7 atopping the upward movement of the sele~tor, and ad­
Tances tbe switch to position 4o When two digit senders are uaed 
with this circuit, the adYance of the sender replaces the high re­
sistance on the SC lead a 500 ohm ground, thus insuring the operation 
of the (OH) relay. · In position 4, the trip magnet (TM) la operated. 
f rom ground. through oam 5 9 and the (L) relay is operated and locleed 

· to groulld on the fundamental clrouit previously ~escribe~. aciYano1ng 
the switch to position 5. · ·-

30 0 DISTRICT GBOUP SELECTION 

With the switch in posi tic~, 5, the UP magnet is reoperated and. 
the trip magnet being operated, causes theprevioualy selected. aet of 
brushes to trip when the selector starts upward. As the selector 
moves upward. tor group selection. carrying the brushes over the com­
mutator aegments, the B segment uad brt1Sh intermittently connects 
ground. to the, tip aide ot the fundame~tal circuit through cam L. 
holding -tbe 41atrict L rela, ope~ate~. but at10eea11Yely·ahort­
oireuit1ng the steppl• rel"Y ita .tli• aaaociate4 send.er olrouU, th• ·: .. r. 

releasing and permitting its operation-uiitil -the proper group ·ba• ,, 
been aeleoted.o When sutticient :ilapulses have been sent bac".lc _ to· · 
•at1•f7 the send.er:. .the fundamen.te.l circuit 1& opened, releaeJng the . 
L relay which in turn opens the circuit through the UP-magnet ,·and aci.­
vanoeB the switch to position 6-~ . ·nan three digit senders are used 
with this c1rcuit 9 the ad~anoe of the se~der replaces ,be high re• 
aiatance ground on the SO lead with a 500 obm ground, thus 1uur1ng 
the operation of the {CB) relay. In poaiti~n 5 to 6 1/4, a circuit 

• 
• 

1a olosed from battery through the (Bl brush and terminal of the line . 
test selector, winding ot the (PT) selector, bruah and terminal ot • 
the (S) arc, cam H to ground., energising the (PT) selector magnet. 
When the switch advances trom position 6 1/4, the energizing circuit 
ia opened, releasing the (PT} selector which atepa its brushes one 
terminal on ita back stroke. The line test selector remains in 
position 2 until the eequence awitoh ia adYanced to position 9 3/4. 
With the switch in position 6, a circuit ia closed from ground. on 
the line tinder I ooinutator. brush and segment, through the break 
contact of the (I') , relq, make conta.ct of the (BL) relay, inner • 
contacts of oam o, cam R, to batteey through the 800 obm wincling of 
t he (L) relay, operating the relq,, !he (L) relay operated, ad•tt-ncea 
the switch to position 7o 
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Should the first trunk in the group in which the aeleotor is hunting 
be idle. the (L) relay releases as the switch leaves position 6 l/4o 
When the switch enters position 6 1/2 and. 7 3/4 inclusive. ground is ·con­
nected to the sleeTe of the selected trunk through cam M, break contact 
ot. the (L} ralq, cam ·B, as a busy condition until the switch advances to 
poaitlon? 3/4. · · · - · 

320 !RUBK BUITil'G WITH TBUU BUSY 
fll •· 

. -;~ , Should the first trunk in the group in which the selector is hunting 
be· busy, the (L) relay ia hela. .. operated in a circuit from battery through 
it~ inner wil1ding and make contact, cam E to ground on the sleeve terminal 
of the busy trunk. With the switch in poaitien 79 the UP ~et ls re­
operated from ground. on _cam JI under control _of the (L) reiay and the 
aelector traTela upward .until an idle trunk is foundo When the idle 
trunk is found, the locking circuit through t _he inner winding of the (L} 
relay is opened but the relay does not release immediately, due to a cir­
cuit being closed from battery through ita outer winding, ' cam R to groun4 
through the C commutator· brush and segmento When the· brushes are centered 
on the trunk termin&l the circuit through the C commutator segment is 
epened and -•the { L) rel&¥ re lea••• and opens the olrcui t through the UP 
magnet, which atopa the selector b~hes on the terminals ot ·the selected · 
trunk. The (L) relay released, also advances the awitch ,to position Be 

33. - "C" OOMIIUTATOR 

The adjustment of the "C" c0111Inutator brush, with relation to the 
trlpped ,el.eeve multiple br11Sh 1 ·1a such that it does not break contact with 

_t ,he a _colilnUtator, until slightly after -the holding circuit through the in­
ner wl~ing of the (L) relay ia opened, by tbe sleeve brush leaving the 
busy terminal and •king contact with the sleeve terminal of the idle 
trunk. ~he UP magnet, therefore, remains operated and the selector con­
tinues 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 brusb support rod. At this time, the 
holding circuit through the outer wind.ing of the (L) relay is opened at 
the "C" commutator, releasing the (L) relay which in turn releases the 
UP magneto The ae_leotor then drops into place• thus centering the brushes 
on the trunk tenninalo During trunk hunting, in ·poaition. 7 only, the com­
mutator feed ground ia s~pplied· from ground on cam Munder control of the 
(L) relq. Thia is to prevent the reoperat1on of the (L) relay by the 
closing of a ·circuit between the C coJ1111Utator brush and segment on the 
overthrow of the seleotor or· as it drops into place. 
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340 ~O'J!IOii BEYOBD 

As the awi tch advances to position 7 3/4, gro,und through cam :K i 
is connected to the sleeve o~ the selected trunk as a busy condition, 
With the switch in position 8, a circuit is closed from ground on the 
armature and. make contact ot the (CH) relay. through cam o, cam R to 
battery through the outer winding of the (L) relay Which operated0 

advancing the switch to poaition 9. In position 9, the tip and ring 
aides of the outgoing tandamantal circuit are closed through the tip 
and ring terminaia or the selected trunk for selection beyond, 
through the FT and FR brushes of the sender selector, and cams F and 
G respeot1vely. After selection beyond has been complete4, ground 
' in th~ send.er is remoTed from the SC lead, releasing the (OB) relq 9 

in turn releasing the (L) 'rela_v. The (L) relay released., advances 
the switch to position loo· As the &Witch leaves position 9 1/2, the 
dialing circuit ie opened at oama P~ and Q end, in position 9 3/4, 
the tip and ring leads from the line tinder are close4 through cams 
p and Q respectively to the (PT) selector switcho 

~5o DRST TEST OF CALLING LID 

As the district switch enters position 9 3/4 to 10 1/2, the (PT) 
magnet operates in a circuit through the S brush and 2 terminal to 
ground on aam H. The (PT} ma.gnat operated, steps the brush assembli' 
to · terminal 3o With th• line test switch on terminals 3, 4 9 5, and 
6, 48 volt battery is connected to the tip side of the subsoriber\'a 
line. ihraugh terminal 3 and (T) brush of the selector and. cam Po 
The charge in the station condenser is thus neutralized ao that it 
will not interfere with the proper functioning of the (T) relay -as 

. the line ls _tested, when the line teat switch enters a test position. 
A aircuit is also oloaed from battery throµgh · one winding of the re­
peating 0011, winding of the (DO) relq, (R-3) brush and. terminals 3 
of the test switch. to groun~ through the non-incluotlve winding ot 
the (RC) relay, operating the (DO) rela,. !he operation_of the (DO) 
relay closes a holding circuit for the(~) rel,qo With the line 
test switch on terminal 3, a circuit is also closed from ·battery 
through 1 h B2 brush and 3 terminal, to ground through the inner 
windbg -of the (BT) rel.q which operateso 

360 . ROUTDIE TmT 

The (RT) relay operated. (a) closes a circuit from ground on cam 
w through the ( C) brush and 3 ter.ninal of the line switch, make con­
tact and 3400 ollm winding of the (RT} _relay9 to batteey through the 
winding of the (T) relay which operates and (b} connects ground on 
its &I'mature to the seleotor time alarm circuit. fb.e function of the 

• 
• 

• 
• 
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{RT) relay is to make a routine test of the {T) _relay on each call before 
it is connected to the line in connection with mald.ng two-party testso 
If the (T) relay operates satisfactorily in series with the 3400 ohm wind­
ingot the (RT) relay, it does so on less current than it w011ld receive 
under the worst line circuit conditions, thu assuring its operation under 
the worst circuit eonditiono If the (T) relay does not operate in series 
with the 3400 ohm wind.ing of the {RT) relay, the (PT) selector remains on 
terminal 3, oausing the selector time alarm circuit to function. When 
the (T) relay operates on a routine test, a circuit is closed from ground 
on its armature, make · contact of the {RT) relay, to battery through the 
inner winding of the (I) relay wtiioh operates. The (I) relay operated, 
oloses a circuit from groun~ on ita armature, terminal 3 and (S) brueh ·ot 
the party line test switoh to battery through the.winding and break oon­
taot of the (PT) magnet, operating the selector which steps the brushes to 
terminal 4o With the line test switch on terminal 41 the operating oir­
euit for the (T) relay is openedil at the C brush, releaalng the (T) relay. 
The (T) rel&y released, op,~s the circuit through the (I) relay which re­
leaseao The (I) relay released, steps the s~lector to terminal 5 1n a 
circuit traced from ground on the armature and break oontaot of the (I) 
relq, terminal 4 and (S) brush of the selector, to battery through the 
winding of the (Pf) magnet. With the line test switch on terminal 5, a 
circuit is close4 from battery through the winding of the (PT) magnet, 

- (S) brush and terminal 5 to ground through the make contact ot the 149-A 
interrupter, operating the 200-S seleotoro When the contacts of the in­
terrupter break, the energizing circuit or the selector ma.gnat is opened, 
releasing the magnet, which steps the brushes to ter.n1nal 60 The 200-S 
selector continues to operate under control of the 149-A interrupter, ad­
vancing the line test switch to position 80 Ground through the S brush _ 
and tar~inal 5 advances the switch to position 9o 

T~TING SUB-STATION 

At terminal 7 of the line test switch the subscriber's line 1s tested ~ 

to determine which party on the line has originated the call, in order 
that the call may be registered correctly. If the call originates at the 
station whose ringer 1s connected to ground through a oond.enser, the (T) 
relay does not oper~te. If, however, the call originates at the station 
with the grounded ringer, the (T) rel33 operates in turn operating the 
(RC) relay. The (T) rel~ operates in a circuit from ground through the 
sub-station ringing, over the tip -side of -the line, through the cam P • 
(T) brush and terminal 7 of the line test selector, to battery through 
the winding of the {T) relay. The operation of the {T) relay closes a 
circuit from ground on its armature, break contact of the (RT) relay make 
contact of the (CI-1) relay to battery through the o~ter winding of the 
{RC) relay which operateso The {RO} relay operated, transfers the cir-
cuit to the message register as explained hereinafter. 
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38c TALKING SELECTION 

With the switch in position 10, these der cir ~lt flltlotiona 
and oonnacts groun~ to the FT leaa, causing the (L) rely to operate 
and lock through its inner winding over the tlp of the funds.mental 
circuit previously described The ~. relay operav ~, advances r 
·switch tor talking se otio. Ti · c~it ls a_~· :rom batter 
through the R magnet, cam Bt make on ciC t of the _ r .:.ay • f'. 

groun~ through terminal 9 and {C) brush of the line test selector. 
As the switch ac1vanaes, grounQ is intermittentl col'llleo•ed to the 
tip elde of the fumiamental circuit through cam E hold.Ing the (L) 
relay operated, but sucoessivel_y hort-o re 1 1 ,. an, pei-uutt .g 
the reoperation of the stepping elay 1~ tae se ~er 011 ~.t. ,hen 
sufficient impulses have been sent back to satisfy the aenuer, the 

·fundamental circuit is opene~, releasing the (L) relavo ~be (L) re-
lay released., opens t e · c~l t thro L th .n u..u::..,;o.. ...... u I-.P g "· 
switch in position ll, 12 and 13, depending upon the class of oallo 
When the line test switch leaves terminal 7, the (f) relay releases, 
and 48 volts battery is disconnected from the tip side of the lineo 
With the line test switch on terminal 9 and the district sequence 
switch in position 10, a oircult is closed energizing the ~00-S 

~ector3 Thie olro it ·s fro gr und cam b, termina. ( an~ 'S} 
brush of the switch, winu.ing o:f the (PT) ma.gn.et. to battery through 
terminal 9 and (B) brush of the selectoro As the district switch 
advances from position 10 1/2 the . r ting vlr~- t - wh- {PT, 
magnet is opened at cam H, releasing the magnet which steps its 
brushes to terminal lOo With the test~switch on terminal 9. the 
holding circuit of the (DC) relay is transferred ~rom the non­
inductive winding of the (RC) relay and closed metallic over the 
sub-station loop. This olrcui t· is traced from battery through one 
winding of the repeating coll, winding of the (DC) rela,. {R) brush 
and terminal 10 of the line test switch, cam Q, break contact of the 
(F) relay, terminal and brush of the line finder, through he station 
loopt back through the terminal and bru h of the selecto • break con­
tact of the (F) relay, lower contacts of cam P, (T brush and ter­
minal 10 of the test switch to ground through the outer wina.ing of the 
r~ea.tlng con • 

.. 9 o .u IS CH.ARO I NG .THE SE.NDER 

Wit ... t} (D a 1 ... ne, circ lo ·· fo. t 
D) relay fter ~sition 9c .e D) relay 

(178-AK) la made slow in releasing so he conn tion will not be 
s · t the s. 1 · chh ok t . ., e c 11 · ·on is 'IlO!l'l nt rily de res sea.. 

As the switch leaves position o, t holding circuit of the (CI) re­
lay is transferred from ground on cam S to groand on cam E, unaer the 
""ontro 'L relay. This circu·t is t aceo. f batter through 
the outer winding of the (CI) relS3, inner oont~cts of cam u, make con-
tact of the (CI-1) relay, cam v. make contact of the (L)relay to ground 

• 
• 

• 
• 
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through cam Eo The release of the (L) relay opens the holding circuit 
through the (CI) relay, dlsoonn~cting the aender from the district circuit • 

When the recei'Hr at the called atation ls _ removed. from the switchhook, 
with the switch on position 11 or 12, reversed· batter~ and ground from the 
incoming c1rou1t operates the (CS) relay. The (CS) rela.y operated, closes 
a olrcult from ground on cam I, through cam N, winding of the (I) relay to 
battery through the #3 contact of the 149-J interrupter. When the inter­
rupter contact closes, the (I) relay operates and looks to the same ground 
through its make contact. When the #4 contact ot the interrupter closea 0 
the operation of the (I) relay close! a circuit from ground on the inter­
rupter contact .to battery through the windings of the (CH) relay, operating 
the rel~. !he (CH) relay operated, looks through aam o, to ground on its 
ma~e ·oontact and closes a circuit to hold the (31) relay operate4. 'l!he 
149-J interrupter is so connectea in the circuit that the operation ot the 
(OH) relay is delayed for at least two seconds after the (CS) rela,- operates. 
This delay ls to prevent the fal$e operation of the (CH) ,rel~ should the 
(CS) relay operate momentarily before the called party answers due to aey 
line disturbanceso 

OPERATOR ilSRBS 

The switch advances to position 13. as described above, am when the 
operator inserts the 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 (08) relay operated, closes a circuit from ground on 
cam I, through cam R, to battery through the outer windl:ng of the (L) re­
lay, whioh operates and advances the ewitch to position 14. With the 
awitch in position 14, the repeating coil anu battery are disconnected 
and the f and R lead.a are oonnected directly to the~ and R.bru.shes of 
the selector through cams Pam Q, respectivel1. As the switch enters 
position 13 1/2, the (L) relay loco in a circuit from ground over lead S 
of the selected trunk9 and in position 14, the locking circuit through 
the inner winding of the (D) rel,q is transferred from the contacts of 
the {DO) relay to the contacts of cam J. In position 14, a checking tone 
circuit is eloaed over the sleeve of the operator'• trunk, cam E, mau 
contact of the {L) r~lay, oams V and Y, 2 mt aondenser, oam Xt the S 
brush and. terminal at the line find.er bank, to ground through the wind­
ing of ·the (CO) relq for number checkingo 
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420 DISCONNECTION~ REGULAR CALL 

• 
When the reoeiver at the calling station is replaced on tbe 

switchhook, the (DC} relay releases, in turn releasing the (D) rel~. 
'?he (D} relay released• olo1es a aircuit through the R magnet, ad- • . 
ancing the switch to position 160 As the switch passes through 

positions 13 to 13 1/2 and 14 3/4 to 15 1/4. a circuiV is close4 
from ground on cam H9 operating and releasing .the (PT) magnet, thus 
stepping the line test switch to terminal 120 ~he 149-A interrupter 
steps the _switoh to position lo. 

43e SECOND ~T OF CALLIW LINE 

Aa the line teet awitoh passes over terminals 12 and 13 with the 
district switch in_poaition 16, battery is oonneoted through the (T) 
brush and cam P to the tip aide of the line to discharge the eub­
etation condeneero On terminals 14 15 and 16 of the line test 
switch, a second test is made on the llneo D~ring this test, the 
tip and ring of the lfne are short-circuited through the make con­
tact of the (CH} relay, in order to test for a foreign ground on 
either aide of the lineo With the district switch in position 16, 
the (I) rel&¥ operates in a circuit from battery through its inner 
winding, to ground. on terminal 10 and ( C-5) brush of the line tes_t 
switch, and remains operatea until the line test switch advances 
from position 150 If the (T) relay operates in position 14 to 16 
ot the test switch, the (Il relay ia held ope~ated and the line test 
awitch steps to terminal l6o The hol41ng circuit ls traced from 
ground on the armature of the (T) relay, make contact of the (RT} 
relay, to battery through the inner winding of the (I} relay. With 
the (I} rela1 operated, the test switch ls hela on this terminal • 
and a circuit is close~, operating the selector time alarm circuito 
When th alarm is investigated. the seq nee witch must be ad-
vanced to positi n 17, manually, to pre nt a fal e charge to th 
calling station. If, howe•er, the line is free from ground When 
the second test is made, the (T) relay does not op rate and the 
{I) relay releases and closes a circuit from gro through ite 
break contact, terminal 16 and ( ) rush of the eat itch9 to 
battery through the l?Jd.ing break conta t f the PT) et, • 
stepping th rush s to terminal 7 Th l t~r ne up 
position 20 under control or the 149-A interrupter in order to a -
low sufficient time for the operation of the message register in 
th a soolated lln oircuito 
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Aa explained und.er tirst teat ot calling line, the (RC) relay 
operates and loco on the tirat line teat when the oall originates at 
the station with the grounded ringer. but does not operate on line 
tests when the oall originates at the station whose ringer is con­
nected in series with a condenser. Tbe operation or non-operation of 
the (RO) relay determines which station register shall register the 
oallo If a call originates at t .he station whose ringer ls connected 
to ground in series with a condenser, the (MR-1) message register in 
the line circuit ope.rs.tea. The registering circuit is traced ·from bat­
te17 on th• make contact ot the (CH} relay through cam T break contact 
ot the (I) relay, break .contact o! the (RC} relay, through the 18-AN 
resistances in multiple over lead H break contact of the (L) relay make 
oontaot of the (CO) relay, through wlno.ing of the (MR-1) message register 
to groundo 

450 On oalls originating at the station whose ringer ls permanently con-
nected ·to groun~, the (RC} relay operates and locks and oloses a oir­
cuit short-circuiting the (E) relay whioh· releasee. This circuit is 
traced from ground on (C} brush and. terminals 18 and 19 of the line 

· switch make con\act of the {RO) relay to the winding of the (E) re­
lay short-circuitiDg the inductive winding of the (El relay. The fE) 
relay release~, (a) opens the circuit through the (SL) relay which re­
leases, (b) opens the operating circuit for the {MB) relay. but the 
(MB) relay does not release on account of a circuit being closed to 
ground o~ oam lo The r,lease of the (SL) relay opens the circuit, re­
leasing the (00) relay. When the (CO} relay releases, the (MR-2) 
meesage,...regiater ls oonneoted to lead Hand the registering.circuit 
tor tqe · 'second-party stat ion 1s traced from battery on the make con­
tact ot the (CH) relay, break contact of the (I) relay, make contact 
of the {RC} relay, contact of the {G) relay. through the 18~AN re­
sistances in multi~le, cam w, brush and oomnutator of the LF selector, 
over lead H, break contact of the (L) and {CO) relays, to ground 
through the winding of the (MR-2) message register. 

46. As the operation of register MR-2 is dependent on the release of 
the (SL) relay, it will be noted that the sleeve or the line at the 
final frame is left unguarded by the release of the (SL) relay. In 
the eTent that the line is age.in seized by a final selector immedi­
ately upon the release of the (SL) relay, the (G) rel9¥ operates and 
opens the register circuit, thus preventing the wrong station being 
oharged·_ with the call. The {G) relay operates in a circuit from 
ground through cam E, cam L, oam K, through the winding of the (G) 
relay, oTer the s lead to battery on the 5 lead of the final selector 
which seized this lineo 
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47. RESTORING LINE .FINDER TO NORMAL 

•• 
A the line test •itoh steps to terminal 20, a circuit is clo d • 

from gro ~ on the (C) btuah an~ terminal 20 of the line t~st witoh, 
advancing the ~istriot switch to position 17. The A cam advances the 
switcn to position 180 As the awitoh enters position 17, a circuit 
is closed operating the (I6) relay. The (n3) relqy operated, {a) 
· oa' through its make contact and 350 oh~ winding to the arne bat-

y, closes a circuit through the outer winding of the (F) relay, 
thus insuring the holding of this relay until both the line finder 

rand he distriot selector have returned to normal, (c) op­
r a t the line find.er DOWN ~gnet from groun<i on 1 ts armature, wnich 

restores the line finder selector to normal. When the line finder 
selector re urne to normal, ground is dlsconneoted from the M com­
m t tr e~ent, rel aaing the (E), (ll>), and (MB) relays. 

G DISTRICT TO NORMAL 

With the ~istriet switch in position 18, a circuit is closed 
from ground on cam I, break contact of the (D) relay, oa.~ Dt termi-
~l (S) brush of the test ewitoh, to battery through the 
inding of the (PT} magnet which operates and advances the switch 

to terminal 210 With th lin test switch on terminal 21, the clr­
oui~ is closed ro~ ground on the (O) brush and terminal 21 of the 
tes~ switch to battery through the DOWN gnet, restoring the dis­
trict selector to normal. When the district selector reaches the 

ot tom f th frame a circuit is closed from ground through tba Y 
commutator brush an~ segment, (D) brush and terminal 21, (S) brush 
and. terminal to battery through the (PT) magnet, stepping the brushes 
to · erm nal 22 w· h the test switch on te lnal 22, a circuit ia 
c l o ed from groun~ on the terminal 22 an4 (S) brush to battery 
through the (PT) magnet, stepping the switch to terminal 1. , With 
the ine test switch on terminal 1. groun~ through the Y commutator 
~ru l and. aegment 0 (D) rush and terminal l of the line test switch, 
om B t battery through the R magnet, d anoe the district witch 

lOn 1. A the witch lea esp sit on 18, th 1 cuit through 
ma t i e opene • and after p sition 18 1/4, the c r ult · 

thr ough th outer wln~ing of the (F) relay 1s opened, releasing the 
r la _ 

• 
• 
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Should the calling subscriber fail to replace the receiver on the 
switchhook after.the called subscriber has disconnected, the r~lease of 
the (CS) relay, due to the incoming trunk functioning, operates the 
selector time alarm .circuit from ground through cam I over the circuit 
previously ~esoribed, thereby notifying the switchman of the existing 
condition. · 

DISCOlUIBCTION - TALKING TO OPER~TOR 

With the plug of the answering cord in the trunk jack at the incom­
ing end, ground is connected to the sleeve terminal of the trun~ to 
hold the district (L) relay operated. If the plug of the cord is re­
moved from the trunk Jack before the receiYer at the calling station is 
renlace~ on the switchhook, the line relay in the trunk circuit operates, 

- I 

thereby hol~ing the tround on the sleeve terminal of the trunk. When 
the receiver at the calling station is replaced on the switchhook and 
the plug of the answering cord is remove& from the tru~k jack at the 
incoming end 9 ground is disconnected from the sleeve of the trunk, re­
leasing the (L} relay, thus advancing the switch to position 15. As 
the switch adYances from position 14 1/4, the locking circuit through 
the inner winding of the (D) relay 1s opened at ca~ J 9 releasing the 
relayo The (D) relay released, releases the (SL) relay and then ad­
vances the switoh to -,;,ositfon 16 in a. circuit traced from battery 
through the R magnet, cam D, break contact of the (D) relay, to ground 
through cam I. With the test switch in position 20, a circuit is closed 
on the (C) brush and terminal 20, break co.ntact of the (L) re-lay, cam B 
to battery through tha R magnet ad"ra.nci:og the switch to position 17, the 
A cam advancing to position 180 In position 16, the (CH) relay beisg 
normal, battery is not connected over lead H to operate the message 
register in the line circuit, as the call is not chargeable. From this 
point on, the line f"inder and. district selectors are stored to normal 
as described in previous paragraphso 

DISCONNECTION BEF~ THE LINE FINDER SELECTOR FINDS LINE 

Shoul~ the calling subscriber replace the receiver on the switchhook 
before a huntlng selector finds the line, the (L) relay in the line cir­
cuit releases, removing battery vrom the H ter~inal at the multiple bank. 
The selector therefore, travels to the top of the bank and the H brush 
of the selector makes contact with the terminal of the H comb at the top 
of the multiple banko The {H) relay operates from ground on the break 
contact and armature of the (DS) relay, winding of the (H) relay cam W9 

H brush of the selector to batteryo The (H} relay operated~ releases 
the r1F) relay, which in turn releases the (F} relay and opens the cir­
cuit through the UP magnet, stopping the selector. The N coamutator 
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segment s opened with the selector brush r sting on the H comb to 
prevent the district switch from adTanc1ng from norms.l when the (F) 
relay i~ relea ed by th release of the {LF) relayo When the {F) 
r e l a r ~eases 9 the { reia. ope ates fr m ground n h X com 
muta rush and segment~ through its 1 9 000 ohm windi g Th (DS} 
relay operated~ operates the DOWN magnet9 restoring the sel ctor to 
normal 

520 ?OSI~IO~"'S 2 TO 6 . 

If the receiver s replaced • e witch ok t all t 
tion while the district switch is in positions 2 to 6, the dialing 
c cuit :s open· ~t th c~l 'ng stat n C' , in~ the end ~ irvu 
t ofu ction ana connect e direct grouna to th SC lead ope.atln the 
(CH} relay and causing the (D) relay to release on account of the in­
crea ad current flow through the outer win~ing of the relayo The (D) 
relay is connectea. ifferentia.l ly, but cioes not release when its in­
ner winQing is conneote~ directly to ground and its outer winding 
conne~te to ground in series with a 1st ~ o The (D rel~ re-
leasea.9 advances the sw t c to nosltion 6 in a c rcult race fro. 
ground through ca.~ 1 9 break contact of the (D) relay, ca.~ D to bat­
tery through the R magneto 

530 In position 6 the DOWN ~agnet operates, restoring the ~lstrict 
selec or to normalo ~'hen the se lector reaches the bottom of th 
bank, ircuit is closed from groun~ through the Y com~utator brush 
and segment, (D) brush and terminal l of the test switoh, cam B o 
battery th~ough the R magne t 9 ao.vanclng the switch to position 7o 
In position 7 9 a circuit is closea from battery 9 brea~ contact f 
the (DS) relay, break contact of the (Dl relay, cam No through the 
outer winding of the (m) relay, to ground on the M coil'l?lutator, 
operating the (DS) 'relayo When the district switch advances fr m 
position 6 l/4 9 the (L) relay releases and closes a circuit advanc­
ing the switch to position So 

540 As the district switch enters position 6, the (PT} elect r ls 
operated from battery over the (B) brush and terminal 9 aLd wh nth 
district switch advances from position 6 1/49 the {PT) agnet re 
leases stepping the tes switch to position 2 Ground on t Y com­
mutator through the D and S brushes steps the test switch to 
position 4o The test selector steps to terminal 5 from groun~ o 
the break conta~t of the (l) relay and steps to term na.l Su er con ­

trol of the 149-A interru-ptero Ground on terminal 8 advances it to 
terminal 9o Ground on the Y commutator through terminal 9 and 10 ad-
vances the district to position 14. As the distric t switch enters 

• 
• 

• 
• 
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position 9 3/4 the (PT) magnet operates and aa it ad.vancea trom position 
10 1/2. the (PT} magnet -releases 9 stepping the line test switch toter­
minal 10~ When -the district switch advances to position 10 1 a circuit 
is closed from ground on cam I, break contact of the (D) relay, cam D 
to battery through the R magnet, advancing the switch to position 16. 
As district switch passes through position 13 9 the (PT) magnet operates, 
and when the alstrict switch advances trom 13 1/2. the (PT) magnet re­
leases, stepping the line switch to terminal llo In position 14 3/4 the 
(PT) magnet again operates and releases when the district switch advances 
tram position 16 1/40 The release ot the (P'r) magnet advances the test 

.swltob to terminal l2o Ground through the 149-A interrupter is con­
nected through the (PT) magnet, ad•anclng the test switch to terminal, 160 
on terminal 16, ground on the break contact of the (I) relay advances 
the test switch to terminal 17e The switch advances to terminal 20, 
under control of the 149-A interrupter, and closes a circuit from _ground 
through the {C) brush and terminal 20, ad.vanoing .the dlatriot switch to 
position .17, the A cam adTanoing it to position 180 Ground on cam I, 
brea~ contact of the (D} relay-t cam D, (S) brush and terminal 20 of the 
test selector advances the switch to terminal 219 '?he Y segment ad.Tances 
the switch to terminal 22. On terminal 22 ground through the (S) brush 
steps the test switch to terminal 1. where a circuit is closed trom 
ground the Y oomnutator, (D) brush and terminal 1, aa.vancing the district 
switoh to position 1. 

When the line finder selector returns to normal, ground 1s discon­
nected trom the M comnutator, thus releasing the (E), (DS) and {MB) re­
lays. T,he {IS) relay released, releases the (B) relay and the (E) relay 
released, releases the (SL) relay. The (SL) relQ1' released opens the · 
circuit releasing the {CO) relay, thus restoring the circuit to normalo 

POSITION 7· !O 10 

If the receiver at the calling station is replaced on the switchhook 
· while the district switch is in position 7 to 10, the switch advances 
until selection beyond ia completed, when ground is disconnected from 
the (SO) lead in position 10. and connected to . the. PT lead, operating 
the (L) relayo The (L) relay operated, advances the switch to position 
11. With the switch in position 11, the (D} relay releases, closing a _ 
circuit from ground on cam I, break contact of the (D) relay, cam D, to 
battery through the B magnet, adYancing the awltcb . to position 16. A1J 
the switch a~vances from position 16, the line test switch steps to 
terminal 21, and in position 169 the (L} relay releases, adYanoing the 
switch to position 17, the A cam adTaneing it to position 18. 
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TELL-TALE - LINE FIND.ER SELECTOR 

57 • BRUSHES NOT TRIPPED 

hould the seleetor travel to the tell-tale position while hunt­
ing, due to the multiple brush not being tripped, the (F) relay re-

• 
mains operated through its outer winding. Ground on the X commutator • 
brush and segment is thereby connected to the lead "To Tell-Tale Cir 
cult", giving a visual signal to the attendant. As the N commut~tor 
segment ls open at tell-tale, the district is prevented from advanc-
ing from normal position. The selector in this case 1s restored 
to normal manually by the attena.anto 

580 WITH BRUSHES TRIPPED 

Should the selector travel to the tell-tale nosition while hunt­
ing, with the multiple brush trippe~, a circ~it i closea from bat­
ter in the trip circuit• terminal of the H comb a.t the top of the 
multiple bank shown on trip circuit, H multi~le brush of the line 
tinder selector, contacts of cam W, winding of the (H) relay, to 
ground on the armature of the (DS) relay, operating the {H) relay. 
The (H) relay operated, releases the (Lil relay which in turn re­
leases the (F) relay and UP magnet. The (F) relay releases, 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 tbe 
DO~~ magnet, restoring the selector to normal. 

59. TELL-TALE DISTRICT SELECTOR 

Shoul~ the selector travel to the tell-tale position during 
brush selection, ground on the X commutator and segment is con-
nected through ca~ B, to battery through the R magnet, auvancing • 
the switch to position 80 Under this condition, the resistance of 
the circuit over the SC lead is too high to allow the (CH) relay 
to operate and the district remains in position 8 until it is 
restored to normal manually. If the district goes to tell-tale 
during group selection, ground on the X co!Ill!lutator advances it to 

, position a. In position 8, ground on the SC lead hol~s the {CH) re­
lay operated, which in turn operates the (L) relay. The (Ll relay 
operated, adTances the switch to position 9o The (CH) and (L) re- • 
lays remain operated and the district re~ains in position 9 U,.~t11 
it is restored to normal manually. 

f 
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t"f all the trunkS in the group are bus3, the district selector, while 
trunk hunting in position 7, travels to the top of the group anQ rests on 
the OYer~low terminals o As the sleeve terminal at overflow is open 9 the 
(L) relay released, in turn ad.Yancing the switch to positions • . In posi­
tion 8, the {L} relay reoperates trom ground on the armature of the {CH) 
relay,· advancing the switch to position 9 where ground on the z com­
mutator advane_es it to position 10. In position 10, a circuit is closed. 
trom ground on the Z comnutator brush and aesment 9 through cams K, and L, 
to battery through the 12oo'ohm winding or the (L) relay, operating the 
(L) relay. The (L) relay operated, lock8 through its 1200 ohm winding 
and make co».taot tq the same ground, through cam Lt advancing the switch 
to position 14 from ground on oam !.Io As. the switch advance• from posi­
tion 13, tHe (L) relay releases, and 11;\.)positlon 14 advancea the switch 
to pos-iti on 15.. The release of the ( L) relay also releases the (CI} and 
(OI-1) relays, disconnecting the sender trom the district circuit. With 
the switch in position 15, a circuit is closed from the "1l1scellaneoua_ 
Tone Circuit" over lead c. 2 mf' condenser, cam G, winding of the repeat­
ing coil, 2 mf condenser,, c&!DS Y, V and J • make contact of the (D) relay, 
to ground on cam I. A tone is therefore induced in the other w!ndb:1g of · 
the repeating coil, thus causing the "All trunltS Busy" tone to be sent · 
baok to the calling subscriber. When the receiver at the calling station 
1s replaced on the swltohhook, the (DC) relay releases. opening the lock­
ing:~·.c1rew. t through the (Dl relay, which releases. From this point . on, 
the switch is adTanced to position 1 .as described in paragraph 340 

"0" 00&UTAT0R 

The function of the "O" oomnutator segment ls to maintain an idle 
condition on the multiple overflow termina.ls, so that more than one 
selector may stop on overflow at Qne time; otherwise, the first selector 
reaching overflow would make the ~sleeYe multiple terminals busy, thua 
causing succeeding aelectors to continue upwar~ into the next group of 
trunks. The "0" comnutator segment ia open at overflow, but tbe S bar 
is continuous. Both the "0" and "S" comnutator brushes are permanently 
strapped together and. wired to the multi~le sleeve brush. When the selec­
tor is at ·overflow. the •to" comnutator brush is resting on an open (dead) 
segment,and as the busy ground- is fed through the ·"0" comnutator bar only, 
this arrangement maintains a non-busy condition of the sleeve terminals. 
When necessar~ to combine two or more groups of trunks• the multiple 
sleeve overflow termi~l• between the combined groups are_ made permanently 
busy by being connected t~ ·ground. As the "S" comnutator bar is closed at 
overtlow, the (L) relay is held operated at this time, and the selector 
therefore hunts past the "made busy" terminals into the next group. 
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If a line finder ·does not find the subscriber's line within 35 seconds 
after the receiver at the calling station is removed from the awitohhook, 
an alarm is given in the following manner: When the receiver at the call­
ing station ls remove~ from the switohhook, various relays in the line and 
trip cirouits operate and oonnect battery to lead B, winding of the B 
(frame) relay brush and terminal l of the START arc of the time alarm 
selector, break oontact ot the A frame relay. to the interrupter contacto 
When the interrupter contaot closes, the B relay operateso The A (frame) 
relay does not operate, however, on account of its winding being short cir­
ouite~ by ground on the interrupter. When the interrupter contact opens, 
the short circuit is removed from the winding of t~e A relay, which now 
operates in series with the winding and made contact of the B relay, to 
ground on the armture of its B relay, thus holding both relays operatedo 
The next ·operation of the interrupter operates· the STP magnet• over ~ cir­
oui t from ground on the make contact of the interrupter, make contact of 
th~ A relay, terminal land brush of the STP magnet. ~"hen the interrupter 
contact opens the STP magnet releases and steps its brushes one step on 
its back stroke • . The selector brushes 3Uvance one step for each make and 
brea~ of the interrupter contact, which is of an interYal of 7 seconds, 
until the fifth terminal of the selector is reached when the Gircuit 
through the interrupter is openedo When the fifth terminal of the selec­
tor is reached, the BA-1 lamp in the trip circuit lights ~rom battery on 
the armature of the A (frame) relay~ terminal 5 and brush of the LAMP arc 
of the selector, lead A, through the ma.lee contact of the BA relay, BA-1 
lamp, lead C, to ground through the winding of the B (aisle) relay in the 
time alarm circuit, which operates. The B relay operated, operates the A 
(aisle) relay. The A relay op~rates, lights the aisle pilot and main or 
monitoring board lamps through their respective auxiliary ala.rm circuits. 
When the source of trouble is removed and the BA relay, in the trip cir­
cuit has released, the circuits over leads A an~ Bare openeu, 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 ~rom grou~d on its 
armature, through terminal 5 and the bridging brush of the :RETURN arc of 
the selector to battery through the break contact .and winding of the STP 
magnet, which operates and steps the selector brushes to terminal 6, in 
which position it awaits the next closure of lead Bo 

630 RESTORING TO NORMAL 

Should the olrcult over lead B be opened before the fifth 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, 

• 

• 
• 

• 
• 
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awaiting closure of lead B. as previously described. The operation 
of the (NL) ltey steps the selector brushes to the next normal posi­
tion· by wq of the STEP bridging brush and 5, 10, 15 or 20 terminal, 
as the case may be. If the selector has been at normal position 6, 
11 9 or 16, when the BA relay operated, the operation woul~ have been 
the aame aa described for position 1. 

• 64. 
• • 

WIRIIG OF GROUP DISTRIBUTOR BANK 

• 
4 

•• 

The wiring of the group distributor aro of the regular "G" dis­
tributing ae~eotor bank, shown on the regular starting circuit, and 
of the emergenc7 G distributor selector bank, is shown in detail in 
the circuit assro1ated with the series circuit through the emergency 
Jack and the contacts of the {TR) and (TR-l) rel81's tor the 15 groups 
of a panel line finder frame. For a complete f.rame or 300 lines, the 
wiring of the terminal• for both arcs of each (G) distributor selec­
tor 1s shown •• As a trip oircui t is divided into two uni ts, · (A) and 
{B) oalla originating in the first 10 lines of a group of 20 lines 
are connected through trip unit (A) and a terminal and brush of the 

. CG) arc normally having access to the line finders in sub-group (A). 
Calls originating in the last 10 lines of a group are connected 
through trip unit (B) and a corresponding terminal and brush of the 
other a.re normally having access to the line finders in sub-group 
(B)o Thia arrangement permits the distributing of the 15 trip cir­
cuit (A) and (Bl units to sub-groups (A) and {B), respectively, in 
the starting circuit, ao as to give each group an equal preference. 
thus preventing any one group from having a permanent preference 
oYer the other groups. -This is accomplished by the (G) seleotor be­
ing advanced one step to the next group after each call. The series 
olrcuit through the contacts of the -(TR) and (TR-1} relays permits 
the passing of a oall through a number of idle groups with the same 
speed as though the call originated on a line within the group having 
the preference at that time. Should two or more oalls · start in two 
or more groups at the same time, the .group nearest the one having 

~ . .. 
the preference at that time will be oompleted first, because of the 
series locking arrangement of the (TR) or (TR-1) relay holding the 
relay Of this group locke~ and ~eleaalng the other relays. 

650 LQCKillG CIRCUIT THROUGH {TR) RELAYS -

The (TR) relay in aey group locks from groun~ through its'600 
ohm wl~i:ng an'1 make oontact, Jack 10, ~erminal and brush of the 
associated arc of the (G} selector, to battery in the starting cir­
cuit through Jack 15e The (TR-1) relay locks through 1 ts 600 ohm 
winding and make contact, Jack 12, corresponding terminal and brush 
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of the associate~ (G) arc. to the starting circuit through Jack 160 Jacka 
10 and 12 of each group circuit are wired to the selector arc terminals 
and jacks 9 and ll loop to the next group circuit, so that though the 
.selector may be giving preference to one gr_oup, this group being idle, 
and a call originates in soma other group, a circuit is closed back 
through the intervening jaeks and break contacts of the intervening re­
lays of each group until the terminal which the distributor brush ls 
resting on ls reached. Assume a call-originates in group 15, and la 
pa.s_sing through trill unit (A) and the brushes of the (G) distributor 
seleotor arc are resting on the first group terminal l, which is termi­
nal 1~ The locking circuit tor the (TR) relay will be as follows: 
Through the 600 ohm winding and make contact of the (TR) relay and jack 
10 of group 15 9 jaok llt break contacts of the (TR-1) and (TR) relays, 
and jaok 10 of group 14 (not shown), through all other groups in the 
aa.~e manner to jack 10 ot group 1 9 terminal land brush of the selector, 
to jack 15 of the starting circuit. It will be seen that if two oalls 
start at the same time in two different groups causing the (TR) relays 
in the two groups to operate together, the call originating in ,ha group 
nearest the one having the preference of the starting circuits will be 
completed first. For example 9 if a call atarted in group 10, trip unit 
(A). a.nd an other in group 15, trip unit (A), the operation of the (TB) 
~•lay in the torrner group would release the (TR) relay in the latter 
circuit, but remain looked itself. The magnet of the (G) selector la 
operated by ground in the start circuit and the brushes advance one 
step on the release of the eeleotor armature when the start oirouit 
releases after each oallo 

• 

-- ---. 
EliG: BoF.H~ 
July 8, 1925 

CHX'D, J.I. APP'Do H.L.Moynes 
&oRoOe • 
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