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~der 51 - Tell-Tal.e - I.eiu l1p4er 5eleotor, add tb.e following p~agr&J>h:. 

"Ii" Wiriy · 

. With the clrouit. oonneate4 per 8 Wiring the (LI') relq relaaaea 
when the line tinder naobea tell•tal.e, elm to \he B ancl a segments 

· \lelng open •. lfhe releue .ot the (II) rel-w releuee tile UP llag!let, 
acl alao .releuea the. li') relq ... a.aen4er la towid.· fhe .raleaae 
ot the (r) relq ope.rate a the Ue) relq 11b1ch locu, OJ*"atea the 
J')aD' dri Ye magnet and reopv•tea \be \I'! relq, returning the l lne 
tinder to normal•· ·· · 

'Under 52 11th Jrgh!• zrippef. ohailge.th9 lut ••ntenoe to rea4s 

WT• !ti-be 

With t.he cirouu o~ete4 per ! wiring, the o_perathag ci.rcui 
tor nlq. (DS) la helcl ope m·Ul relq (Ll'J baa .releuecl, thus 
Pl9•••nt1ng aiaul taneOU. operation ot tile UP mcl I>C8 11r1Ye magoe\ • 

ao. D.o.w • 
.., 20, 1927 

APP•]) • .Bl: E. R. COOKE 
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This Method of Operation was prepared from Issue 39 of Drawing T-502494. 

METHOD OF OPERATION 
Line Circuit - Trip Circuit - Start Circuit - Line Finder Circuit ~ District 
Selector Circuit and Time Alarm Circuit - Arranged for TWo Pa.rty JJessage 
Register - Panel Uac~ine Switching Systemo 

DEVELOPMENT 

~o PURPOSE OF CIRCUIT 

l.l This circuit is used in completing ca:i.ls originated by a subscriber 
on two party message rate lines in full m~chanical offices. 

2.1 Maximum external subscribers loop resistance of 750 and 900 ohms 
and a minimum leak or 10,000 ohnfs. 

2~2 Maxiliium trunk loop resistance 3025, 3910 and 5010 ohms for 24 
volt battery or 7350, 9200 and 11470 ohms for 48 volt battery. 

OPERATION 

3. PRINCIPAL FUNCTIONS . 
The principal functions of this circuit are:-

3.1 To establish talking connection. 

~.2 To disconnect ba-tt~rv and ground from the subscribers line on an 
incoming call. 

3.3 To furnish battery and ground to the subscribers line on outgoing 
calls. 

To operate the proper message register on a charge call. 

3.5 To connect busy tone to the calling station if required. 

This circuit is made up of the following divisions:-

,.61 A Line Circuit 

Which consists of a line relay (L), cut-off relay (CO) and 
a message register, there being one line circuit tor each 
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subscriber's line. V1'hen the receiver 1s removed from the 
switchhook at a subscriber's s~ation on an originating call, 
battery is connected from the line circuit to the hunting 
lead (H) of the calling line. The associated TRIP and START 
circuits described below, cause a. LINE FINDER circuit to hunt 
for and connect the calling line to a district selector cir­
cuit. When the calling line is found, battery is discon­
nected from the lead H and the TRIP and START circuits are 
released, pennitting their use on another originating call 
in the group of lins with which they are associated. 

~.62 A Trip Circuit 

OnJ of which is provided for each group or bank of 
twenty lines on a panel line finder frame. A frame of 300 
lines Will therefore have fifteen trip circuits associated 
with it. F.ach trip circuit is divided into the two units, 
trip unit A being associated with the first ten lines of the 
bank and trip unit B being associated with the last ten line8 
of the bank. The TRIP circuit mechanically trips the trunk 
finder selector brushes which have access to the line ter­
minals in that bank with which the trip circuit is associated, 
and connects to a START circuit. Each TRIP.circuit is 
equipped with an emergency plug and jack, by means of which a 
defective TRIP circuit can be immediately replaced by an emer­
gency circuit. 

3.63 A Start Circuit 

One of which is provided for each frame of 300 lines. 
The circuit consists of three distributing selectors,.one of 
which distributes the use of this circuit so as to give each 
bank of lines an equal opportunity to use it on an originating 
call. The other two selectors distribute the calls uniformly 
to the associated LINE Fih'DER circuit, causing an idle se­
lector to hunt over the line tenninals tor the calling line. 
At the same time, the start circuit releases a trip relay in 
the associated TRIP circuit, thus pennitting another c!lll to 
originate in any other bank. E:ach regular start circuit is 
provided with means for testing the associated line finder 
circuit and with an emergency plug and Jack, whereby a regular 
circuit may be replaced by an emergency circuit. 

'3 .64 A I~ine Finder Circuit 

Which finds and connects the terminals of the calling line 

- --·-·~----~ -~- ·--- ----·--~"·----~ 
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with the DISTRICT·SELECTOR circuit, there being a district se­
lector circuit associated with and permanently connected to 
each line finder circuit. The line finder circuit. consists of 
a power driven selector having fifteen sets of brushes wired in 
multiple, each set of brushes having access to the lines in one 
of the banks of twenty. At th~ same time that the line finder 
selector starts upward hunting for the calling line, thQ asso­
ciated district circuit functions and selects an idle sender. 
This circuit also includes a TEST and a make bus¥ (MB) jack. 

3.65 A 1>ietrict Selector Circuit 

Which is the other end ot the line finder selector con­
sists or a rotary magnet and sequence switch, and amagnet 
driven sender selector switch which selects and connects the 
district selector circuit to an idle sender circuit. · The dis­
trict selector selects and connects to an outgoing trunk under 
control of the sender with which it is connected. It also 
supplies talking battery to the calling station and connects 
battery for the operation of the message register in the lin~ 
ci~cuit on a call for which a charge is made, and connects a 
busy tone to the calling station when required. 

3,66 A Line Finder Time Ala:cm Circuit 

'l'hich gives visual and audible signals when a subscriber's 
line is not connected to a line finder circuit within a speci-
fied time after a call has been originated. ' 

3.7 Panel Line Finder Frame 

3.71 A panel line finder frame consists of fifteen banks -
(otherwise known as panels) of line terminals, each bank con­
eisting of twenty sets of multiple line terminals, the total 
capacity being 300 ~ines. The multiple terminals appear on 
both sides of the frame and each aet consists ot four term~}Ulls 
namely, ti~ (T), ring (R), sleeve (S), and hunting (li)o ~ch 
frame and bank has a capacity of sixty line selectors, thirty 
on the front and thirty on the rear of the frame. This number 
of line selectors for a frame of 300 lines may .be reduced to 
40 or 28. This arrangement 9f selectors r~r each 300 lines may 
be accom}'lished by splitting the line multiple banks of a frame 
in the following manner. 
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3.72 Where sixty line selectors are required for each 300 
lines, the banks are split vertically in the center and the 
terminals in one section are cross connected to the t er­
minals in the other section, so that the first or bottom 
terminal in a bank in one section will be connected to the 
last or top terminal in the corresponding bank in the other 
section. 

3.73 Where forty line selector are required for each 300 
lines, the frame is split verticall:ir into three sections, 
and the terminals in two of the aections are cross con­
nected as just described for a two section split. The 
other section being cross connected in a similar manner to 
the third section of a corresponding bank on another frame. 
In this way, 900 lines terminate on each two frames, the 
terminal in each section being accessible to twenty line 
selectors, ten on each side of the frame. 

3,74 Where twenty eight line selectors are requ1.+ed for each 
300 lines, the banks are split into four sections - the first 
and second beine cross connected together, and the third and 
fourth sections being cross connected together, the terminals 
or each section being accessible to 14 line selectors, 7 on 
each side of the frame. 

3.75 !!:Sch group of selectors for 300 lines is divided into two 
sub-groups (A and B). The selectors of the A sub-group have 
access to the terminals in one section of 300 lines and the 
selectors of the B sub-group have access to the terminals of 
the same 300 lines in the other section of the frame to which 
the terminals in the first section are cross connected. By 
this method a ca41 originating in a group of twenty lines, 
causes a selector i~ _the A or B sub-group to start hunting, 
the sub-group depending upon whether the calling line is in 
the first or last ten lines of the group. Should two calls 
originate in the same group simultaneously, one being in the 
first and the other in the last ten lines of the group, two 
selectors will start, one in each sub-group of selectors. 
Should all line finders in a sub-group be busy, the call ori­
ginating within the corresponding ten lines will start a se­
lector in the other sub-group. 

3.76 When both sub-groups of selectors for 300 lines are on 
the same frame, the TRIP magnets are used, one on the front 
and the other on the rear of the frame. When the sub-groups 
ot selectors for 300 lines are on different frames, four TRIP 
maenets are used, two on the front and two on the rear of 
each frame. 

·-· 
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4.1 This circuit will function with any standard subscriber's 
sender of sender selector type.· 

DESCRIPI'ION OF OPERATION 

5· ORIGINATING CALL - 2 PARTY J.{ESSAGE RATE LINE§ 

The operation of this circuit in connection with a call originating 
in the first ten lines of a group, is as follows: When the receiver at 
the calling station ie removed from th~ switchhook, the (L) relay in the 
line circuit operates in a circuit from battery through the 200 ohm re­
sistance, winding of the (L) relay, contact of the (CO) relay, out over 
the ringside of the line, back over the tip side, to ground on the arma­
ture of the (CO) relay. The operation of the (L) relay connects battery 
through the 18-AC resistance in the TRIP circuit, and the 500 ohm wind­
ing of the (O) relay in parallel, through i~s make contact to the hunting 
teminal (H) of the calling line in the line finder multiple bec'nk, and 
also closes a circuit in which the (BA) relay operates. The operation of 
the (BA) relay closes a circuit from ground on its armature through the 
break contact or the (0) relay when "O" wiring is used, thru the break 
contact of the (K) relay, 7CXJ ohm winding of the (TR) relay, break con­
tact of the (A), (STA), and (STB) relays to battery through the contact 
of the STP-G magnet, operating the (TR) relay. The (TR) relay locks and 
the (STA) operates in a circuit from ground through the (TR) relay 600. 
ohm winding and make contact, terainal 1 and brush or the G group distri­
butor selector, contact of the (C), (CA) and (SB) relays, to battery 
through the 18-BH resistance and the winding of the (STA) relay in 
parallel, operating the (STA) relay. The operation Of the (TR) rllay 
also closes a circuit operating the TRIP magnets and opens the series 
locking circuit through the (TR) relays in the other bank groups. 

6. STARTING LIJl.'E FINDER 

The operation of each TRIP magnet places its TRIP rod in position to 
trip the corresponding bank brushes of any elector on the same side of 
the frame as the selector1 is moved upward. The operation of the (STA) 
relay (A) closes a circuit from ground on i s left armature to battery 
through the winding of the STP-G magnet whi h operates, (b) short circuits 
the 500 ohm winding of the .(CA) relay, prev nting its operation, (c) 
closes a circuit in which the (K) relay ope ates trom battery through the 
winding of the (K) relay, make contact of t e (TR) relay, to ground through 
the contact of the (STA) relay, and (d) clo es a circuit operating the (LF) 
relay in the line finder circuit, from ground through contact of the (GA), 
and (C) relay, (A-1) bridging brush and terminal of the A selector, over 
lead ST, contact of the (MB) relay in the line finder circuit, contact 
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or the TEST Jack, to battery through the 1,000 ohm winding of the (LF) 
relay. The(K) relay locks in a circuit through its winding, contact or 
the_(o) relay, contact of the (K) relay, to ground through the contact 
of the (BA) relay, when "0" wiring is used or the (K) relay locks in a 
circuit through its own make contact·, contact or the (0) relay to ground 
through the contact of the (BA) relay. The operation or the (K) relay 
opens the circuit through the 7<XJ ohm winding of the (TR) relay, thus 
preventing another line finder selector from being started by this call, 
and closes a circuit from ground on its make contact, through the ~500 
ohm winding of the (O) relay, but the (O) relay does not operate until 
the line finder selector.makes contact with the terminals of the' calling 
line. The (LF) relay operated, (a) locks through its make contact and 
650 ohm non-inductive winding to ground on the contact of the (H) relay, 
(b) closes a circuit to operate the (GA) relay to ground on the M commu­
tator when the line finder selector starts upward. The (LF) relay oper­
ated, (a) closes a circuit from ground on the N commutator brush and 
segment, operating the line finder up magnet, (b) closes a circuit from 
ground through the N commutator brush and segment, break contact of the 
(E) relay to battery through the. primary winding of the (CI) :z:oelay, 
operating the (CI) relay, and (c) closes a circuit operating the STP-A 
magnet. The STP-A magnet remains operated until the (STA) relay re-
leases. · 

7 • FINDING THE LINE A."JD SELECTING A SENDER 

The operation of the Up ~agnet as described in the preceding para­
graph, causes the line selector to move upward, hunting for the ter­
minals of the calling line." Slightly after the line selector moves off 
normal, a circuit is closed from ground through the M commutator brush 
and segment, operating the (E), and (GA) relays. The (GA) relay oper­
ated locks to ground on the make contact of the (STA)· relsy and opens 
the operating path or the (LF) relay. The operation o-r the (E) relay, 
(a) closes a circuit from ground through its make contact, contact or 
the UB jack, to battery through the primary windin&·or the (MB)'·relay, 
operating the (MB) relay, (b) closes a circuit from ground through cam 
Hand I, make contact of t~e (~) relay, to battery through the inner 
winding ot the (D) relay, operatin~ the (D) relay, (c) opens tllllcircuit 
through the inner winding or the {CI) relay, thus permitting the (CI) 
relay to release unless the TEST brush of the sender selector is making 
contact with the TEST terminal of a busy sender, in which case the (CI) 
relay locks in a circuit from battery through its secondary winding, 
contacts of cam S, make contact of the (CI) relay, to ground on the 
test terminal of the busy sender. If the (CI) relay holds, the operation 
of the (E) relay also closes a circuit from battery through the primary 
winding of the line finder (F) relay in parallel with the winding and 
break contact of the SS magnet, through the make contacts of the (Cl) 
and (E) relays, to ground through cam li, and operating.the (F) relay 
and the SS magnet. The operation of the (F) relay opens the tip and 
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ring leads in the line finder circuit, to prevent the operation of the dis­
tr~ct (L) relay if the line selector connects to the terminals of the call­
ing line before the sender selector finds an idle sender. The operation of 
the SS magnet, opens the circuit through its winding· and break contact, 
causing 1 ts release. The release of the SS magnet advances the sender se­
lector brushes one step to the terminals of the next sender. If this 
sender is idle. the (CI) relay releases; if not, the (CI) relay holds and 
the SS magnet again operates and releases, advancing the sender selector 
brushes another atep. The SS magnet continues to operete and release until 
the sender selector brushes make contact with the terminals of an idle 
sender selector. The (CI) relay then releases, connecting ground in posi­
tion l to 1-1/4 of the district switch through cam H, make contact of the 
(E) relay, and break contact of the (Cl) relay, to the TEST terminal of 
the sender which has been eel ected, to make it test bus:,· to all hunting 
sender selectors. The release of the (CI) relay aleo opens the circuit 
through the inner winding or the (F) relay. 

R. MAKING DISTRICT :BUSY 

The C~m) relay operated, (a) locks in a circuit from grounu. on tne 
armature and outer make contact or the (ST-A) relay, lead X, make contact 
and secondary winding of the {MB) relay, to battery through the break con­
tact of the (SL) relay, so that the (MB) relay will not release should the 
selector return to normal while another call is going thr6ugh, (b) closes 
a ci~uit from ground on the commutator make ~ontact of the (LF) and (MG) 
relays, to battery through the outer windi~ot the (F) relay, which oper­
ates if the reiay was not previously operated, thus keeping the tip and 
ring leads to the district circuit open until the calling line is found 
by the select~r, (c) connects ground on its armature to the series circuit 
through the (MB) relay of the other selectors, in the same group, thus 
permitting the operation, over lead CH, ot the (CA) or (CB) relays in the 
starting circuit when all line finder .selectors in the group are off 
normal, (d) opens the circuit over lead Y, to prevent the (GA) relay from re­
operating, (e) transfers the ST lead to the next line finder Whi'Ch 1t busy 
transfers the· c·an over the ST lead in the same manner until an idle :tine 
finder is found. 

9. RELEASING THE TRIP AND START CIRCUIT 

During the selection of an idle sender, as line finder selector is 
moving upward, the line may be found before the sender ts selected or vice 
versa. As soon .as the line finder selector has moved up beyond the 
tripping zone, ground is connected to the K commutator brush and segment, 
thru the break contact of the (DS} relay, over lead K, through the make 
contact of the (GA) relay, break contacts of the (SA) and (C) relays and 
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over lead I, thereby short circuiting the 600 ohm winding or the lTR) re­
lay, causing it to release •. The (ST-A) relay holds in a circuit to the 
K commutator g~ound, until the K commutator brush moves off the commu­
tator: segment, just before the 1 ine selector brushes reach the first set 
~ line terminals. The release or the (TR) relay closes the series. lock­
ing circuit through the winding of the (TR) relays in the other groups, 
and releases the two associated TRIP magnets. Th.a release or the (STA) 
relay (a) releases the (GA.) relay; (b) opens the holding circuit through 
the secondary winding ot the (MB) relay, the (MB) relay now holding in 
its operating circuit, (c) releases the STP-G magnet, thereby advancing 
the brushes of the G group distributor selector to the terminals of the 
tip circuit in the next group, {d) releases the STP-A magnet thereby ad­
vancing the brushes of the A sub-group distributor selector to the. ter­
minals of the next line tinder circuit, and. (e) removes the short cir­
cuit from the 500 ohm winding or the ~CA) relay which operates if all 
the line finders in the group are busy as described in paragraph 43. •All 
Selectors in one Group Busy•. 

10. EMERGENCY RELEASE OF START CIRCUIT 

The circuit is arranged to tree the start ·and trip circuit in case a 
K lead becomes open or a K brush and segment fail to function. The (KF) 
and (KA) relays and the 1~9-J interrupter are provided for this purpose 
and are so wired that when either the (STA) or (STB) relay remains oper­
ated, due to the failure ot the K lead to short circuit and release the 
(TR) or (TR-1) relay in. the trip circuit, the (KF) relay operates as soon 
as the interrupter contacts I, III and V close. The (KF) relay operated, 
locks to ground on the contact of the (STA) or (STB) relay. It the (KF) 
relay remains locked for;a peri~d of 2 seconds interrupter contacts II 
and IV close and connects ground to the 600 ohm winding of either the 
(TR) or (TR-1) relay in the trip circuit depending on whether the call is 
going through the A or B ,sub-group, thus releasing the (TR) and (TR-1) 
relay. 'Rhen the interrupter contacts II or Iv open, the (STA) or (STB.) 
relay releases in turn releasing the (KF) relay restoring the start eir­
cui t to normal. 

11. START CIRCUIT ALARM 

The interrupter contacts VI close at the same time as contacts II 
and IV and with the {K!') relay operated, a circuit is closed operating 
the (KA) relay. The (KA) relay operated, (a) locks under control of a 
key in the trouble desk, (b) lights a lamp in the trouble desk which is 
individual to the line finder trame and (c) operates t.ha; fll.larm. When 
the key at the trouble deak ts operat-ed. the (KA) relay 1'8.leases ,. ex­
tinguishing the lamp and silencing the alarm. 
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When the select~r brushes make contact with the terminals or the 
calling line, a circuit is closed from battery in the trip circuit, 
through the 500 ohm winding of the ( 0) relay and the 500 ohms reaist~nce 
connected in parallel, make contact of the (L) relay, over lead H, the 
contacts of the line finder cam W, winding or the (H) relay, to grourid. 
on tlle break contact of the (DS) relay, operating the (H) relay in the 
line finder circuit and the (O) relay in \he trip circuit. The opera­
tion of the (!I) relay connects the 18-T resistance in parallel with 1 ts 
winding tor the purpose of speeding the operation or the (0) relay by 
increaain' the current through its 500 ohm winding. ·Th• (0) relay am•t 
oparate before the H· brush breaks contact with the H terminal in Gae• 
the selttctor brushes are carried pa•t the calling l1ne terminals. The 
operation or the ( O) relay oper.s the (a) relay holding circuit. causing 
its release. The operation or the (H) relay opens the circuit in which 
that the (LF) relay has been holding but the (LP') relay does not rl'lease 
immediately since ground is connected to the C collll!lutator brush and seg­
ment. The (LF) relay is thus held.operated, until the brushes are cen­
tered on the terminals of the callin& line. When t~e circuit through 
'tn,. C co!llDutator segment is opened, the (LF) relay r•·1eaees and (.a) opens 
the circuit through the UP magnet, stopping the upward movement o~ the 
selector, (b) closes a circuit operating the (SL) relay from ground on 
the M commutator, break contact or the (LF) relay, make contact ot the 
(E) relay, winding ot the (SL) relay, inner contacts of caa T. make con­
tact of the (D) relay, to battery throu,h the break contact o~ the (DS) 
relay and Cc) opene t.h• circuit t~r~µgh the aecondary Winding ot '11• (1) 
r.la1. When both tn• (LF) and Ccj.)'r•lays h•ve relea•ed after th• line 
has been found and the sender selected, the (F) relay releases, connect­
ing the callin: line to the district circuit. 

ADJVSTMF11Vl' OF "C" C,OMWJTATOR .BRUSU 

The adjustment of the C commutator brush with relation ""' c.ne tripped 
H multiple brush, is such that it does not break contact with the C commu­
tator segment until slightly after the holding circuit through both wind­
ings of the (LF) relay is opened by the operation of the (H) relay when 
the H brush ina.kes contact with the R terminal to which battery is con­
nected. The UP magnet, therefore, remains operated and the selector con­
tinues tc travel upward until the brushes are carried slightly above the 
center of the line terminals, allowing the locking pa~l io enter the 
notch on the rack attached to the brush support rod. At this time the 
holding circuit through both windings or the (LF) relay is opened,at the 
C commu.tator, releasing the relay. The (LF) reilay released, releases the 
UP magnet. The selector then drops into place, thus centering the brushes 
on the line terminals. 
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14. RELEASING THE TRIP CIRCUIT 

The operation of the (SL) .relay closes a circuit from battery throug~· 
its make contact, two 18-Q resistances, sleeve brush and terminal, to 
ground through both windings ot ·.the (CO) relay in series, operating the 
(CO) relay. Thie same battery 18 connected to the sleeve terminal or 
the line at the final frame making the line test b\\IY to all hunting 
final selectors on a termin&ting call. The (CO) rll.ay operated releases 
the {L) rela:y, which in tum releases the (!A) relay and (H) relays. The 
release or the f'BA) rela1 releases the ( O) relay. The (K) relay whose 
locking circuits was opened when the (0) relay operated is very slow to 
release in order to hold the circuit through the 1500 ohm winding of 
the (O) relay closed and the (0) relay operated, until after the (BA) 
relay released; otherwise another line finder may be started for this 
call. After the (0) relay rel8'8ses, another call may start in the same 
group or ten lines, it' the starting circuit is ready for call. For a 
call originating in the last ten lines of a bank of twenty, the opera­
tion will be similar to that above described, except that the (BA-1), 
(K-1), (0-1), (TR-1), (ST-B) and (GB) relays are used in~tead of the (BA), 
(K), (O), (TR), (ST-A) and (GA) relays. 

15• SIMULTANEOUS CALLS 

It a call originates in each of the first and last ten lines or a 
group simultaneously, the relays of both trip units A and B and of both 
distributor selectors in the startingcircuit operates as above de­
scribed, starting two line selectors~one in each sub-group. In this 
case, the primary winding of the (C) and (Owl) relays are connected in 
parallel through the make contacts of the (BA) and (!A-1) relays and 
both will operate when either one or both of the line tinder selectors 
finds the terminals ot a calling line. 

16. ADVANCING THE SWITCH TO POSITION 2 

The operation of the (SL) relay, also closes circuits from ground 
on the ?t commutator brush and segment, break contact of the (F) relay, 
make contact of the (SL) relay, cam O, to bhttery through the windin~s 
ot the (CH) relay, operating the {CH) relay, ·and through cam c, cam R, 
to battery through the outer winding of the (L) relay, operating the 
(L) relay. The operation of the (L) relay closes a circuit frorn batt\'.ry 
through the winding of the district R magnet, cam B, make contact of 
the (L) relay, to ground through cam U, advancing the district swHch 
to position 2. The (L) and (CH) relays release wh"n the switch adv~nl~,3s 
t'rom position 1. In position 1-1/2 to 2 inclusive, the test tern:i.nal 
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or the sender is connected through c.ams C, and I to ground. The (CH) re­
lay operated, performs no useful function if the district advances to 
position 2. Should the district fail to advance trom poai ti on l, the 
(CH) relay closes a circuit from ground on cam I, throur;h the contacts or 
the (CS) and (CH) relays to the Selector Time Alarm Cirouit (not shown) 
which fUnctions, giving a visual and audible signal. 

17. COMPLETING THE FUNDAMENTAL CIRCUIT 

With the switch in position 2, the tip and ring leads from the calling 
line are connected through the break contact of the (F) relay, cams P and 
Q, to the T and R leads to the sender tor dialing. In position 2, the 
(CI) relay operates and (a) connects ground to the test brush or the 
sender selector to make the associated sender test busy after the 11ritch 
advances :t'rom position 2 and until the (CI) relay again releases, (b) 
operates the (CI-1) relay (c) connects lead P"l' from the sender to battery 
through tho inner winding of the (L) relay. The (CI-1) re1a1 operated 
connects the SC lead from the sender, through cam V, make contact ot the 
(CI-1) relay, cam U to battery through the outer winding of the (D) re-
lay, and connects the R lead through to the R lead of the sender. The 
associated sender then receives impulses originated at the subscriber's 
dial and the sender advances to the position in which the sender controls 
district brush selection. In this position it cormects ground through 

·I" 

the winding of the sender stepping relay to the lead PT, ~perating the 
stepping relay in the send.er circuit and the (L) relay in the district 
circuit. The (L) relay locks in a circuit from battery through it• pri­
mar1 Winding and make contact and cam L, aake contact or the (CI) relay 
to cround on lead .ll'T. Th• operation of the (L) relay advances the dis­
trict ••itch to position 3 •BRUSH S~IC>ft• in the circuit described tor 
advancing it to position 2. In position 3, the 500 ohm winding or the 
(CH) relay is connected in parallel with the outer winding or the (D) 
relay through cam U break contact or the (CI) relay, cam U to the lead 
sc. The (CH) relay may operate at this time but serves no purpose in 
so doing. With the switch in position 3, the UP magnet is operated in 
a circuit from battery through its winding, cam c. make contact or the 
(L) relay, to ground through cam U, causing the selector to move upward 

.for brush selection. 

18. •A" COYMUIATOR 

As the selector moves upward in position 3, carrying the commutator 
brushes over the commutator segments, the A eegmPnt and brush inter­
mittently connects ground to the tip. side of the fundamental circuit, 
through cams K and L holdine the (L) relay operated, but successively 
short circuiting the stepping relay in the associated sender circuit, 

TCI Library  www.telephonecollectors.info 



( 31.#. Pages, Page 12) 
lseue,...i_BT 502494 
Februar~ 11, 1927. 
Replacing all previous 
issues. 

thus releasing and permitting its reoperation until the proper brush 
has been selected. When sui'ficient impulses have been sent back to 
satisfy the sender, the fundamental circuit is opened, releasing the 
(L) relay. 

19. DISTRICT BRUSH SELECTION 

The release of the (L) relay opens the circuit through the UP mag­
net thereby stopping the selector ln the position in which the proper 
set o~ brushes will be tripped when the selector again moves upward, 
and advances the district switch to position 4 in a circuit from bat­
tery through the winding of the R magnet, cam B, contact of the (L) re­
la~. to ground through cam Y. When the associated sender is a two 
digit sender, it advances from the position in which it controls dis­
trict brush selection and reduces the resistance to ground over lead 
SC sufficiently to cause the (CH) relay to operate if not already oper­
ated. In position l.f, the trip magnet (TU) operates in a circuit from 
battery th~ough its winding, to ground through cam S, and the dis­
trict (L) relay opera tea. ·and locks as it did in poei tion 2. advancing 
the district switch to position 5 for group selection. itith t,he 
switch in position 5, the uP magnet is reoperated, causing the selector 
to move upward tor group selection. The TM magnet is held operated in 
position 5 and when the selector starts upward, the proper ·crush is 
trippf\d. 

As the scl ector moves upw'.ird for group selection, carrying the 
commutator ~rushes ov~·,r thtl commute. tor segments, the B segment and brush 
intermit:;ently connects g.r:;;·.;:nd to thf:I tip side of th$ fundamental cir­
cuit, through cam L, holdL-i:: the (L) rel'ly operated., 'but successively 
short circuiting the st~p;>ing; rela~i« in the asaociu;,e:1 sender circuit, 
thus rel easinE and pern:i tti!lg :1.ts reoperation, until ·u-.e pro11er group 
has been selected. When su.fficiant impi.iTses have bse:r. s~r.t :-.e.c.~~ t·'.l 
satisfy the sender, thi; J'•.mdamental ci:-cui t is ope.-.i.~d, ru:i. &osL~:; ·t"; •.. 
(L) relay. 

21. DISTRICT GROUP .SELLC:;'E~~ 

The release ot ::,f: (L) re) ~":l ope:ns the circi.:.it. tarv''"';)1 the U:P raag­
net stoppinc tlv'} :'e 1.P,·::t·.:::- i"l th . .;.t p::sition in whil..:l; itf: br'...~ehos ar·a 
resting on the t~:rl"1;.n~~:;,s c;· +.he. f'irst t::--un.'lc in the· .:les;.r::-·i r;roup of 
trunks, advances the c1.i:1trict sv:1tt!h to positio!1 G. Irt pos.ition 5 to 

·6 l/4, a circuit. is r:lose,1. fro!:l ~>e.+.tery through U:e r< ~;r:·'is~1 and l 
terminal of the line t:~ct selector, winding of ~.h~ P': ·:,o.:-iector, 1)ru.ah 
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and l terminal of the S-4 arc, cam H, to ground energizing the PT se­
lector magnet. When the switch advances from position 6 1/4, the ener­
gizin& circuit is opened, rel easing the PT selector which steps its 
brushes one terminal on. its baek stroke. The line test selector remains 
in position 2 until the sequence switch is advanced to position 9 3/4o 
With the switch in position 6, the (L) relay operates in a circuit from 
battery through its outer winding, cam R, cam O, make contact of the (SL) 
relay, break contact of the (F) relay, to ground through the N commutator 
segment and brush. The operation or the (L) relay advances the switch 
to position 7 in a circuit f~om battery through the winding of the R mag­
net, cam B, make contact of the (L) relay, cam U, make contact of the 
(D) relay, to ground through cams I and H. 

22. TRUNK HUNTING WITH TRUNK IDLE 

Should the first trunk in the group in which the selector is hunting 
be id.le, the (L) relay releases as the switch leaves position 6 ·l/4. 
While the switch is in position 6 1/2 and 7 3/4 inclusive, ground is con­
nected through cam M, break contact of the (L) relay, cam E, to'the sleeve 
terminal of this trunk, making it test busy to any other selector. The 
release or the (L) relay advances the switch to position 8. 

23. TRUNK HUNTING WITH TRUNK BUSY 

Should the first trunk in the group in which the selector is hunting 
be buay • the (L) relay is held operated in a circuit from battery through 
i~s primary winding and make contact, cam E, to ground on the S terminal 
or the busy trunk. With the switch in po•ition 7, the UP masnet is re­
operated and the selector travels upw~rd. until an idle trunk is round. 
When an idle trunk is found, the locking circuit through the inner Wind­
ing of the (L) relay is opened, but the relay does not release ii:unedi-­
ately due to a circuit being closed from battery through its seco.•dary 
winding, cam R, to ground through the C commutator brush and segment. 
When the brushes are centered on the trunk terminals, the circuit through 
the C commutator segment ie opened and the (L) relay releases, in turn 
opening the circuit through the UP magnet which stops the selector brushes 
on the terminals or the selected trunk. The release of the (L) relay also 
advances the switch to position 8. 

24. "C" COWUTATOR 
1 

The adjustment c,f the C commutator brush, with !relation to t!H tripped 
sleeve multiple brush is such that it does not bre~k contact with the c 
commutator segment, until sli~htly after the holdirig circuit throu~t· the 

I 

• 
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primary winding of the {L) relay is opened. by the sleeve brush leaving 
the busy terminal and making contact with tho 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 tne brush support rod. At this time 
the holding circuit through the secondary winding of the (L) relay is 
opened at the C commutator, releasing the relay. The (L) relay released, 
disconnects grou~d from the commutator feed ba~ (G) and releases the UP 
magnet. The selebtor then drops into place, thus centering the brushes 
on the trunk terminals. During trunk hunting, in position 7 only, the 
commutator feed ground is supplied from ground on cam M, under control 
of the (L) relay. This is to prevent the reoperation of the (L) relay 
by a closin~ of a circuit between the C commutator·brush and segment, 
on the overthrow or 'the selector, or us it tlrops into place. 

25. SELECTION BEYOND 

When the switch enters position 7 3/4, ground is connected through 
cam E to the s. terminal of the selected trunk ma kine; it test busy. 
With the switch in position 8, a circuit is closed from ground on the 
armature and make contact of the. (CH). relay, cara o, cam R, to battery 
through the outer winding of the (L) relay, operating the (L) relay and 
thereby advancing the switch to position 9. In position 9, the tip and 
ring sides of the outgoing fundamental circuit are closed through the 
t.ip and ring terminals of the selected trunk for selection beyond through 
the FT and FR brushes of the sender selector and cams F and a respec­
tively. After selection beyond has been completed, ground in the sender 
is removed from the SC lead, rele3.sing the (CH) relay. The- rehase of' 
the (CH) relay releases, the (L) relay. Tho release of the (L) relay 
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 from the line tinders are closed through cams P and 0 
respectively, to 2~ volts battery·and ground in the district. 

26. FIRST TEST OF CALLING LINf..l 

• 

Ae the district switch enters position 9 3i4 to 10 1/2, the PT ma~­
net, operates in a circuit through the S-4 brush ar,d 2 terminal, to 
ground on cam II. The PT ma.gnet operated, steps the brush assembly to 
terminal 3. With the line test switc~ on tenninals 3, 4, 5,.and 6, 48 
volt battery is connected to the tip side of the subscriber's line, 
through terminal 3 and T-l brush of the selector and cam P. The charge 
in the stat ion condenser is thus neutralized so that it will not 
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interfere with the proper functioning or the (T) rel~v as the line is 
tested, when the line teat switc'h enters a test posit1.,n •• A circuit is 
also closed from battery through o0ne winding or the rep~'ting coil, wind­
ing of the (DC) relay, R-3 brush and terminal 3 or the te.t switch, to 
ground through the non-induct~ve winding of the (RC) relay, operating 
the (DC} relay. The operation of the (DC) relay closes a ho.11ng circuit 
r or the ( D) relay. · 11i th th• line teat switch on terminal ~, a circuit is 
also closed from battery through its B-2 brush and 3 terminal, ,., ground 
through the primary •inding of the ( RTl relay which operates. 

27. ROUT INF. TEST 

The (RT) relay operated. (a) closes a circuit from ground on cam W 
thru the C-5 brush.and 3 terminal of the line test switch, make contact 
and. 31.f.00 oha Winding of the . (RT) relay, to battery through the windin~ 
ot the (T) relay which operates and (b) connects ground on its armature 
to the selector time alarm circuit. The function of the (RT) relay is 
to make a routine test of the (T) relay on each call before it is con­
nected to the line in connection with making two party tests. If the (T) 
relay operates satisfactorily in seriee with the 3400 ohm winding of the 
(RT) relay, it does so on less current than it would receive under the 
worst line circuit conditions. thus assuring its operation under the 
worst circuit condition. It the (T) relay does not operate in s•rles 
with the ~400 ohm winding ot the (RT) relay, the PT selector r911Mrtns on 
terminal 3. causing the aelector time alann circuit to tunotion. When 
the (T) relay operates on a routine teat, a circuit 18 cle•ed tr• groUJ\d, 
on its armature, make contact ot the (-RT) relay, \o battWJ' thr"gh the, 
inner winding or the (I) relay, which operates. The (I) r•lay operated, 
closes a circuit from ground on its armature, terminal 3 and S-4 brush of 
the party line test switch to battery through the windinc and break con­
tact or the PT magnet, operating the selector which steps the brushes to 
terminal 4. With the line test switch on terminal 4, the operating cir­
cuit for the (T) relay is opened, at the C brush, releasing the (T) re­
lay. The (T) relay released. opens the circuit through the (I) relay 
Which releases. The (l) relay released, steps the selector to terminal 
5 in a cir£uit traced from ground on the annature and break contact of 
the (I) relay, terminal 4 ands-~ brush or the selector, to battery 
through the winding or the PT magr.et. With the line test switch on ter­
minal 5, a circuit-is closed from battery through the winding of the PT 
magnet, S-4 brush and terminal 5 to ground through the make contact or 
the 149-A interrupter, operating the 200-S selector. When the contacts 
of the interrupter break, the energizing circuit of the selector maGnet 
is opened. releasine the magnet, which step~ the brushes to terminal 6. 
The 2t..'O-S selector continues to operate under control of the 149-A typ?. 
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interrupter, advancing the line test switch to position 8, ground thru 
the s-4 brush and terminal 8 advances the switch to position 9. 

28. TESTING SUB-STATION 

At terminal 7 of the line test switch the subscriber's line is 
tested to determine which part7 on the line has originated the call, 
in order that the call may be registered correctly. If the call origi­
nates at the station whose ringer is connected to ground through a con­
denser, the (T) relay does not operate. It, however, the call originates 
at the station with the grounded ringer, the (T) relay operates in turn 
operating the (RC) relay. The (T) relay operates in a circuit from 
ground through th~ sub-station ringer, over the ·t1p side ot the line, 
through the· cam P, T-1-_ brush and terminal 7 of the line test selector, 
to battery through the winding o( the (T) relay. The operation of the' 
(T) relay closes a circuit from ground on its armature, break contact or 
the (RT) relay, make contact of the (CI-1) relay to battery through the 
primary winding or the (RC) relay which operates. The (RC) relay oper­
ated, tranarera the circuit to the message register as explained herin-
at'ter. -

29. TALKING SELW!'ION 

'11th. the switch in position 10, the sender circuit t'unctiona and 
connects ground to the FT lead, causing the (L) relay to operate and 
lock through its primary winding over the tip ot the fundamental cir­
cuit previously described. The (L) relay operated, .adyances the switch 
for talking selection. This circuit is traced from battery through the 
R magnet, cam B, make contact of the (L) relay, to ground through ter­
minal 9 and C-5 brush of the line test selector to ground on cam W. As 
the switch advances, ground is intenni ttently connected to the tip side 
of the fundamental circuit through cam E, hol~ing the (L) relay oper­
ated, but successively short circuiting and permitting the reoperation 
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 through the R magnet, stopping the switch in position 11, 12 
and l~, depending upon the class of call. With the line test switch 
on terminal 8, the (T) relay releases, the 4-8 volts battery is discon­
nected from the tip side of the line. With the line test switch on 
terminal 9 and the district sequence switch in position 10, a ci.rc11it 
is closed energiztng the 200-S selector. This circuit is from ground , 
cam II• tennL1al 9 and s-t-1- brush of the switc'""., winding of the PT mc,g­
net, to battery through terminal 9 and B-2 brush of the selector. Ae 
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th• district awitch ~vane's trom .. poaition 10 1/2, t..he operating c~r,cuit . 
ot .the PT ma&net is ope11ed. at cu. H, releasing the magnet •hio h at•p• :it• 
bruahaa to terminal 10. With the 'teat nit.ch on terminal 9, th• holding 
circuit ot the (DC) relay 1• tranate.rre4 troa the non-inductive •indinc . 
ot the (RC) relay and. cloaed met•l.11.c over the sub-station ioop. .This 
olrcuit ie traced trom battery thro\t,gh one winding ot the repeating ;coil, 
winding ot the (DC} r.•J..&Y, R-:5 bl'.U•ll an~ terminal 9 ot th~ line. t•t'. 
nitch, . cu Q, break contact ot, the (P) rel•y, terminal. and brueh of .. the 
line tinder, through the station loop, back through thJ terminal ame· ~,,ru•h 
ot the •elector. break contac.t of the (7) relay, lower contacts ot cq :r, 

' . . . , 
T-l .brush and terminal 9 ot the teat switch. to ground thro.ugh the ~ther 
winding of the r~peating coil. 

30. · DISCHARGING THE SENDER 
I . . . 

With the (DC) relay operated, .a locking cW.-Cuit is closed tor the (D} 
relay after the switch advances from pos1tion"9. The (D)' relay ·is slow 
to release se that th.e connection will not be lost it the. awitohhook at 
the called stati,on is; momentarily depressed,. M :tbe a-e41le}lce~_11Wi;t.ch 
leaves posi t~on 10, the holding ciroui t ot the (CI) rela·y. 18 tr:aust'erred 
from ground on cam S to ground on cam E, under contro.l ot the (L) relq. 
This circuit 11s traced trom battery' tbru the seconda'ry winding ot the 
(CI) relay,"" ~nner contacts ot cam u, make contact ot the (CI-i) r!'lay, 
cam V, make contact (L} re~ay to ground tbru cam E. The re,leaae ot the 
(L) relay opens the hqlding ·circuit ·~hrough the (CI) rela1'·,,,,id1sconnecting 
the sender from the district circuit. · 

~l • CAALED PARTY ANSWERS 

When the receiver at the called station ie removed troni the awitch­
hook, with the switch in position 11 or 12, reversed. battery and ground 
from· the incoming circuit operates the (CS) relay. The (CS) relay oper­
ated closes a circuit trom ground on cam I, through the 13 contact ot 
the 149-1 interrupter secondary wind.inc or the (I) relay, to battery. 
When the interrupter contact closes, th.e (I) relay optratee arid locks to 
the eue ground through i te male• contaot. When the 4 contact of. the in­
terrupter cloeea with the (I) ~•lay operated th• (CB) relay operate• 
through its windings in aeries and locks through cam. o, to ground. The 
(CH' relay operated also closes a circuit trom battery on ite: iiake con­
tact to hold the (SL) relay operated after the (D) relay releases. The 
149-1 interrupter is so connected in the circuit that the op,ration ot 
the (CH) relay is delayed for at least two seconds at'ter the (CS) relay 
operates. This delay ia to prevent the false operation or the (CH) r~lay 
should the (CS) relay operate momentarily betore the called party answers 
due to any line disturbances. 

·-:..' 
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32. QPERATOR ANSWER§ 

The switch advances to position 13 as described above and when the 
operator ineert• the .plug ot a cord i~ the anitwerl.n, jack ot the trunk, 
the· (CS) relay opera.tee on reversed battery and ground over the trunk~ 

. With the switch in positi·on 13, a circuit 1e olosed from cam B, t•r;.. 
minal l:O and1S-4 brush of the line test switch, winding ot the PT mag­
~et to battery through terminal io· and B-2 bruah ot the selector, 
energizing the stepping magnet. .. The (CS) relay operated, closes a cir­
cuit. :trom the same ground on cam I, through c• R; t·o battery through" 
the secondary windin.g ot the (L) relay, whi~h _operates tJlld advanoea the 
switch to position lf.4.. A• the aw1•.ch leaves position 13, the holding· 
circuit ot the (CI) relay ia opened at the cam U, releasing the relay. · 
The release ot the (CI) relay -releases the (CI-1) relay and disconnects 
the sender circuit from the district. As the nitch leaves position 
13 1/2, the op,erating circuit ot the PT magnet 1• opened at cam lJ, re­
leasing the magnet and stepping the line teat selector brushes to ter­
minal 11. With the switch in position 14, the repeating coil and battery 
are diaconnec.ted and the T and R leade are connected directly to the T 
and R brushes ot the selector through cams P and Q, respectively •. A.8 the 
switch enters position 13 1/2 the (t) relay loctca in a circuit trom 
ground over lead S of the selected trunk, 'hrough cam E, to battery 
thrqugh winding of the (L) relay, .and in position 14,· the locking cir­
cuit through the inner winding of the ( D) :relay is transferred from the 
contacts of the(DC) relay to cam J. In position 14, a checkinc tone 
circuit is closed over the sleeve or the operator•s trunk, cam E, make 
contact of the (L) rlltlay, cams V, and Y 2 m.t. condenser, cam. X, the S 
brush and terminal at the line tind•r bank, ·to ground through the wind-
ing o' the (CO) relay for number ch~cking. . 

33. DISCONNECTION - REGYLAR CALL 

When the receiver at the calling station is replaced on the nitch­
hook, the (DC) relay releases, in turn releasing the'(D) relay.· The (D) 
relay released, closes a circuit ·through the R mgnet, advancing the 
switch to posi tio~ 16. · AB the switch enters position 14 '3/f.4. gro~d is 
connected througb'cam B, terminal 11 and s-4 brush ot the line teat 
switch t.o battery.through the winding ot the PT ·magnet and terminal 11 
and B ... 2 brush ot the test ni tch, energizing the magnet. When the switch 
leaves position 15 1/4, tho energizing circuit tor the PT magnet is 
opened at the cam lt, rel easing the magnet and advancing the line teat 
switch to termina.l 12. Th• 149:..J int•rrupter atepa the switch 1;o ter~ 
minal 16. · · · 
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49 the :linll' test •itch passes over term1Dala 12 and 13 with the dia­
·trict. .BWitch ·in position .16. battery is connected ,\hrouch t.he T-1 b,nah 
·and Mii P to the tip aide ot the line to ~iecharc•.th• :au~atatien cl•n-
4•na•I"· on tel'llipt.le 14, 15 and 16 ot thJ U.n• teat awitch,

1 
a aecond test 

ia •&441 on the line. DUring this teat, the _tcip and ring o.t 1th• _line are 
~rt- ci~cuit-1. t~roUgh the _make contact ot the (all) relay,. iin order to 
_teat tor a .toreip ground. on either side of; \ht line. Wi t>ri 1the district 

, 8Wi tch _in position 16, the (I) relay operate~ 1n a circuit tjro• 'battery 
'\llt"ouah .its primary winding, tU'llinal 12 and-C-5 .. bruah_ot.the line teat 
-~~c~_to cromd 'on caa •• and remaina. op'e~ted, 1111t1l th• 1~e t•t awitch 

-· -~~· .trm poe1 tion 15 .• · It the (T) rel~. op8rat_e• : .. ~n po'itio_n 14 to 16 
·ot tlt• ·test. switch, the (I) relay is held operated. -4. the. ~in• teat switch 
atepa to terminal 16. Thia holding o1rc~1 t 1• traced. __ t'rcm ground on' the 
anaature_ ot "the (.T) relay, aake contact ot tm (RT) relay, 'o ba1t•l7 
through the inner _Winding ot tbe CI_) rtiay. Wit.h the Cl) relay.-opeJ"&ted, 
the t••t nitcla ia held on 'this -·te:t11inal and a c1rcui:t 1• clo•ed operating 
'11• •elector tille ·alarm c1rcu1t. When the . •lana 1• investigated.. the ••- ' 
qu•c• ,nUCh ••t be adYance4 to poa1 tion l.7, man.ull.-7 • to 1 prevent a 
talao charge to the calling station. It. however, th• line ia 1'ree traa· 
ground 1'hen the -aeeond teat ia llade, tile (T) relay ci.ou not ·operate and 

. the (I) rel~ rel~M• and close• a circuit troa ground. tJirough l-t• 'break 
contact, tenainal 16 and S-4 brush ot the teat switch, to battery ttarough 
the windinc and break contact ot the PT magnet. ateppinc the bl"U8h•• to 
terminal_ 17 ~ ·. Tb• aelector tlten steps to poai tien 20 under control ot 
the llf.9-J interrupter 1n order to allow eld'ticient time. tor the operation 
or the message regiater in the associated line circui~. Aa the line teat 
switch pa.a••• over tenninal 19, a message register circuit 1a closed traa 
battery through the make coniact and armature o'f the (CH) relq • operat­
ing the proper aeaaage register in the associated line switch circuit as 
explained below.· 

35. MESSA(;E REGJ;STERING 

.All explained under tirst teat ot call~nc line,· th, (RC) relay oper­
a tea and locks ~n th• 'first line te•t •hen,_the call ~figinatea at the 
station with the grounded ringer but clo,t• not op,rate on line te•t• wun 
the call originates at the 8tat1on whqao r1Z.C4tr is copnected 1n ••ri .. 
•1th a ~•naer. 'J.'he operation or non-pperation ot itbe (RC) relay de­
termines· which station register shall regleter the ca,11. It a call ori­
ginate• at the 8tation whose ringer is co.onilCted to ground:.tn atriea 
With a condenser, the JIR-1 aeesage register in the line circuit operate•. 
The regiatering circuit 1• tracld rrom battery on the make contact o'f 
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the (CB) nl97 '\broagh- cam T break contact or 'the (I) rela7 break con­
tact ot the (RC) relQ"•• through the 18-AN resistance 1n multiple break 
CClll'tae't ot' 'tha (L) rela7 make contact ot' the (CO) relq. through •ind.­
inc ot' the (MR-1) -aeage register to groUil4. On calla- or1g1na;t1ng at 
the nation who•• ringer is pel'lllUlentlJ' connected to crounct. the (JI:) 
rel417 ope:rat• a4 locta and closes a circui 't aihort oireuitiBg the- (B) 
relQ 1rldch .-.1811118•· Till• oircuit i• "traced t'ram grollDd • C-2 brnllh 
and te:rwt•Ja 1.8an419 ot' the line •itch lld:e cCliltact ot'-the (JC) w-· 
lQ to the winding ot' "the(£) relq short circuiting-'the inductiw wind­
lnc ot' the (B) relq. The (B) relay released. (a) opens the circuit 
through. "tbl -(SL) relq wliich releases. (b) opene the operating circuit 
-t'or the (D) relq, bm't the (JiB) relq does no't release OD accobnt ot a 
clrc1d.t being cloaed to P"ouJid on caa I. Th• releaae ·or the (sL) relq 
ape1111 ti. circuit~ releaaing the (CO) relq. When •pr :wlrinc is used 
the (P) relq also -operates ope~ng the tip and riag leacla. - When the 
(CO) relq reledea. the llR-2 aesaace register is comected to -lead B 
aDI the rectstertnc circuit t'er the seccml party station-is traced :tram 
batte~ on the make contact. ot' "the_ (CJi) relq 1 break contact ot' '118 ·cu 
relq. -le• •OJttact- Or the (RC) rel~. con:tac't ot' the (G) relq, thi'OUgh 
th• 18-AJI realatance in maltiple, cam Y, braah and c-.tator ot' the II 
eelecter. owr lea4 B. break contact ot' the (L) and (CO) relq•, to 
g:reaml--'thl"Oagll the wltiding ot the llR-2 mesaaga recister. Aa the opera­
tion ot' regia"ter llR-2 i• clepen4ent on th8 rel-• ot tbl (SL) relq, it 
nll 1ae note4 that the sleeve or the line at the tinal t'raae is let't 
11Dg1181"4ed. b7 the rel ... • ot' th• (SL) rel,q. In the nent '&hat -the ·line 
la &gain seized 1111 a .f'1nal selector illllediatel7 upon the relea8e-ot the 
(SL) nlQ, the (CJ) relay operates and. opens the register circuit, tlm• · 
prn•tlng the -.ronc station being charged ti.th the call. Tile (C) re­
lQ · opera tea 1n a circUi t· t're111 ground through cam .z. ·cam L. caa 1(, . 
'thro1lgh the •ln411lg ot the (C) relal'. oYer the s lead-to bett-81"7 on the 
S lud. ot the tinal selector which seized this line. 

As the line test awitch ·ateps to terminal 20. a circ11lt is closed 
tr• ground ontb.e C-2 bruah and terminal 20 ot' th9 11ne-tea1- nitch. 
break contact ot the (L) relQ through caa B to latt•JT throagb the It 
-cn•t. adftn.Cing the d18\rict •itch "to poait1oa 17. 'l'h• A cam 'ad­
Unces "the awi:tcb to poa1t1on·1s. NJ the switch enters -posi;Uon 18. a 
~irc~t la cloaecl.~erati.Dg the (DS) relq in the line t'inder circuit. 
Thia circuit is traewd t'l"Gll gro1J11d on the B c...Utator brush and sec­
•ent. through the ·350 obi wlnding ot the (DS) relq. cam If~ break con­
'tact ot the (D) rel.a7. to battery OD the break contact ot' the (DS) re­
lat. The (DS) relq operated, (al locks through· its- make contact and 
350 olm W1ncllng to the -• battery (b) closes a clrcui t through th• 

.;.:j 
" 

' 
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outer winding ot the (F) relay, thus in•uring the holding ot tbia relay 
until 'both the line tinder selector and the district aelector·.hav• rt~ 
turned to normal, ( c) o~eratee the line· tinder DOWN magnet trom ground 
on ite armature, which reatorea the line tinder selector to normal. When 

·.· the line tinder selector returns to normal, ground is disconnected trom 
the 11 commutator sepent, rtleaaing the (E): (DS), and Om) relays. With 
the district ~tell..~ :position 18, a circuit is closed trom ground on 
cam 1,··break contact·Of"the(D) relay, camJ>, terminal 20 and S-4brush 
ot the. test switch, to ·battery through the Winding .ot the PT magnet ·which 
operates and. advances the switch to terminal 21. 

RES'l'ORJNO DISTRICT tp NOBJW, 

· Wlth·the line test switch on terminal 21, the'circuit is closed from 
ground: on the c-2 brush and terainal 21 ot the test nitc~ to batte17 
through the down magnet. reatoringtthe selector to normal. When the dia­
_,trU:t' ••lee tor reaebes "the bottom :ot the trame, a circui.t is closed trom 
grounci·through the Y CODllllutator brush and segment, D-6 brueh and terminal 
21, S-4 brush and·terminal to battery through the PT magnet, •t•ppi.ng the 
bruehes·to terminal 22. With the test nitch on terminal 22, a circuit 
ia closed trom ground. on the terminal 22 and. s-4 brush to batt•ry through 
the Pl' magnet .atepping th• awi tch to. term1na~ l. With the line teet 
nitch on terminal 1, ground through the Y commutator brush an¢·eegll},tflt, 
D--6 brush and terminal l ot the line test switch, cam B to batt.Jl"Y 
through the R magnet, adva mes the district awitch to poait~Qil l •" Ail the 
.Witch leavea position 18, the circuit through the DOWN magii'et 1• opened, . 
and atter poaition 18 1/4, the circuit through the outer·wimiing otthe 
(!') relal' is opened, releasing the relay. · 

DELAYED DISCONNECT· 

Should the calling subscriber tail to replace the ... c•lver on th• 
nit.ohhook attar the called subscriber haa cliaconnected, the release ot 
the (CS) relay, due to the incoming tra.nk f'\lllctioninc. operates the se­
lector time alarm circuit troa ground ttarough cam I over the circuit 
previousl7 cleecribed, ther.eby notit'Ying the switchman or the eJC1at1ng 
condition. 

39. pISCOlfflECTION - TALl{ING TO gPERATOR 

\!ith the plug of the answering cord in the.trunk jack at the incoming 
end, ground is connected to the sleeve terminal or the trunk to hold the 
district (L) relay operated. It the pl~ or the cord is removed trom the 
trunk jack betore the receiver at the calling station is replaced on the 
awitchhook, the line relay in the trunk circuit operates, thereby hold-

.inc the ground on the sleeve terminal or the trunk. When the receiver at 
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the calling station ia replaced on the 111rl:tcbhook and ~ plag or 'the­
answering cord 1• r•oved troa the trunk Jack at Ute inno-tng ..a. tile 
(DC)- rela1 releas.ea, and ground. la diaconnected :l'r• tlle aleen ot U.. 
trunk, releutae the <i.> relq, thwi actftllcinc "Uae •J:tc)I. to poalttm 
15. Aa the 8W1 toh aclvancea tr• ppeitiop. llf. 1/4. th• locking clreui:t 
through the inner winding -ot the (D) relQ ·1a op....i, -~t. - J • rel-.-

. ing the rela7. . '!'he (D) relQ releaaed, release• ~ (SL) relQ ..t 1ib9A 
advance• the awitph t~ position 16 1n a circuit tnc-4 :trca bat.t-:r 
through the.R-mapet, ca D, 'break contact of' the (D) rel.q. w p=oGa4 
through OU le With the teat •itch in poaitlGD 20 a clrcdt. la cloaell 
on the·c ... 5 brush.and terminal 20, break contact or_u., (L) relQ. caa B 
t·o· battery through the R •cn.-t ad.vancinc th• .lllritah te poalUcm 17 •. 
the A cam adYllncinr te position 18. In position lei.th• (CB) relq bdnc­
normal, battery; is not connected owr lead B t.o 0Jt9rat• the •-ce re­
gister in the line circuit, aa the call 1• not clUl.rgeabl.e~ Praia t.lda 
point on, the line tinder and dlatrict aelec'\ora are restored t.o n--1 
a• deecribed in paragrapu '6 to 38 inclasin. 

lJO, DISC9?00lCTION BRODE LID PDmEI m.poa lDD8 µ• 

Should th• calling subaariber replace th• rea•iwr on \he an.tcb­
hook be.tore a hunting eeloctor .tindll the line, "\he (L>. relq la."UI• 
line circuit r'eleaaea, removing battert t'r• -U.e B 'ttll'ld.Dal at t.he -1.­
tipl • bank. AselUBing the calling line to be in 1111'b-grQup A. th•· r.-
1 eue ot the (L) re1ay releases the (BA) relay-. ill• (TR) relq baw1Dg 
operated. locks and operates tha (ST-A) relay, wld.ch •per.tea u..e (II) 
relay in the line .tinder circuit and "the aelector 1• 11'\arted h-t.llle. 
aa descri.bed in paracraph.12. The &elector_, thent'ore ~wls to tile 
top ·or the bank and the H brllah of' the aelector mk• ~-tact With_ the 
terminal ot th• H o•b• at the tip or the aultlple budt •. ~ (B) rela,y 
operates trom ground on the break contact and .._ture or the (DS) ~ 
lay, winding ot the (B) relay cam w. B brush ot' t.h8·•1ectel' to ba't­
tery. ·The (H) relay operated, releases the (LP) rilq,'llhich bi tarn 
releases the (1') relay and opens t~e cl~uit $hroQgh the tJP·w_cnet. 
stopping the ael ector. The N cOlml'tator .e·0aent la opened w:lih t.he. 
selector brush resting on ~he R cam'blnation tel'llinal to preYeDt the 
district switch trom adYancing t'rma no~l when_ the (P) relq i• re­
leaaed by the release o ... the (L1') relq. When the (P) relay relma•. 
the (DS) relay operates from ground on the X c.-utatorbr1lah'an4 aeg-
ment, through its 1,000 ohm winding. '!he (DS) relq operated, operate• 
the DOWN magnet, restoring the selector t.o nol'll&l~ 
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- . It_ the r8CJ•1ve~ 18 n.Plao~,a·:oiJ.:;the iltd:tchbook at the •lU.ng et-ation 
*-11.e. _t.'h•, diet.riot .Witch 1a· 1ti poai~io~<·a to ~:6; 't!)i 41al.tnc · cire'Uit 1• 
opened at .the c&ll1rig .•~&ti.on, causing the: ••n4er'.'oiftU.i°t· t~ i'unotion 
•4 ·co-.ac\ a ,cll·rtot gto# .to. the $C "l•a4. Ot>·•~'"Jlt;t1'.~i' ccH>. _relay and 
· C,a~tn,c _ t~·· (»). l'."91U lo ' rel ea•~ "on . aO,o•t. :ot \hi '1-h .... eci . ourrent 

. ,f'l~' tJirouc~.\he __ 11econct.FY' w~dlitC .. •t·tb.~··r~q.:··}Thi'~)--~tl.Y is con~ 
-•1'•~~'4 41tf•rez1tiall)', _ but .does -n~· re.leaae Whe1t it•.·~RaaTY wiming is 
corm,eot•cl 'fil"•ot,,7 tp c~ound am -1t8 '••con4ar1 (~pclin,g '· c0l1neeted to -

. grotind. ~- •itr:l.,a; i:l.t}1 a.'reaista'n.ce. - 'l'h•. ;_(':p) ,_relay r.•l•a~eA~ •dval'lcea 
_the awit'qh f.o',po•1t1.on:6. in a oircv1t trac;d·'tri1D·eroUil4.ihrough cam I, 
break CC>~~o·t· C>t th~ {J)) t•:J.q,. cam -~ .~~ b,attefy ·:t~ugh the R magnet. 
l~ PO•iti·on. 6 .the 1>oin,i. -.&~et. ~per6tett1::*1!ist_o?"ing 'th.e di•trict selector 
'to oormal~ '1b•n,the11•i•otoX' ~c~•l""-t.hifbottO. ot .th• bank,. oircu1t 
is closed fretJ& gro'11!l~ ~TO.'*Cb 'the· f .,.Coimaut.t.o·r.· brP.h im4 · eecment, J>-6 · 
brus-h. ~ci terminal·. l''ot, the ttst 8Witch, cu lftc{.bfitteey throuch ttae R 
m&cnet, adv~ciug-"the .8'r1tCh_ ~o po•ttion 7. ·In position 7, • •lro•tt la 
c'.J;•aed trom bo.tte17·; break cc,m~ct ot tb• (1>8} relay, _break oont.act ot 
the (D) relay,· cam N~-through.Ule •uter .iftd.tnc flt t;he (DS) rel~. to 
gro~d. on the • cO..uta.tor, ·operatinc tit• (?>S) ... 1.,. • •• th• d.1•tr1ct 
n~tch_ adTancee ~~ poe.itiOa. 6 1/41 t~ (L) !'91a7 relea•N ~ clo••• a 
oircui'\', a4vanoini the n1t~h to peeit1on a. .. 'the 41atr1.ct -••itch_ 
•_nt~:re•.J>!•1~191l '°• t_.•• ft'_. •e_ l_tOt,or ie .1perated troa batter1 over the B-2 
br'U_h -&!l4-. terai•al ,_ W1.ncli~ ·.r ~- Pr ·~cnet, . S-4 brush and. t~rminal l 
ot the llae_ t•t 9WS.tch~ ... 111 eQ. O, mak• oontaot ot the (S)'..) relay, "ak ~et ot • ~·. ·(p) , ~la? 'io -- U.ound.,. through the _N · commutator brueh 
Ud eepat.. Whttn- th• 4inr1n .. 1 tch ad.vane ea trom poa1 ti,on 6 l/1.1-, the 

··Pr magnet NltM~a · st•Pl>i*'I ~ ·hat n1 tob to poli t1on 2. Grouncl on 
the 1l o...-.t.or \hrougll the» -aa4 a· Wu9h•• •tepa the teat •itch _t.o 

- · position &i.. 'l'he_'t.aat .••ltctot· •,"9P!' _'to terminal 5. in a circuit tr~· 
ground on tit• 'W•ak c-ontact ot ~he_ (:I) relay and a t•p• to ten1nal ·~ 8 
und.er con~rtl ot 1oh• lQ.9-A interrup~er. - Ground. on terminAl. 8 ad.veces 
it to term1nal .9. Ground.on the Y oC.-utator thr.ough the J)9'artcl 10 ter­
minal advances the d1etrict, to· poeitS:on ·11.f.. ·As the district ••itch 
passes through p-oaititn 9 3/4 to 10 1/2, the· PT magnet operates in Ii c1r­
cl,11t trom battery through· the 'B•3 bl"U9h and termin•l 9; winding o-r the PT 
-gnet, s-4 brush an,d teni1D4l 9 to gro'ilnc!·on cam H. With the'teist ewitch 
in poaiti~n 9, __ a otr(:uit is cloeed '1°rom ground. on the Y commu~tor through 
the D-6, brueh- and .terminal 9'i "advancing the district .8Witch to poa1 tion 
11. -Ae t~e diatJ"ht ·-8'r1tch···aavanc•a trOm. poeition 10 l/2t .the PT magnet 
releases, stepping th• _line teat aw'itoh to term~nal 10. - nen the dis­
trict switch advances to position 11, a circuit ·is cloeed trom ground on 
cam I. break centact ot the {D} relay, cam D to battery through the R 
magnet, advancinc the switch to position 16. The district ewitch paeaea 
throug~ position 13, the Pr magnet operates, and when the district awitch 
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advances from 13 1/2, the PT ma,net releases, stepping the line switch 
to terminal 11. In poai tion 14 3/4 the Pl' magnet again operates and 
releases when the dist-riot switch advances_ t'rom. poaiti·on·· 15 l/lli. 'rh• 
release ot .the PT magnet ad.v~ncea the teat switch to terminal 12. 
Ground through the 149.;.A interrupter is conn:ected through the l"r mag­
net, advancing the test switch to terminal 16. On te!'llinal 16, ground· 
on . the break contact ot the (I) re·l.ay ad.vane ea the teat #1 tch to . ter­
minal .17. Th• awitoh advanc~• to terminal 20, ·under control ot the· 
149-A interrupter, and oloae1 a circuit trom grqund through the c~2 · 
brueh and -terminal 20_, advancing the distt-ict ..wttch to poeition 17, 
the A cam advancing it to poilit~on is. Ground on cam I·, break contact 
ot the CD) rola7, cam D, 8-4 brush and terminal 20 or the· test ••• 
lector advancea the 81'litch to termi~l 21. The Y segment advances the 
switch to terminal 22 ~ On.· t.erininal a2· ground through the s-4 brush 
steps the test awitch to ter,Jllinal 1, wqere a circuit is closed trom 
groumon the Y commutator. D-4'brueh and terminal 1, advancing tl\e dis­
trict switch to position l.. When the line tinder_ selector r-eturns to 
normal, ground is disconnected from the ll commutator, thus releasing 
the (E), (DS), (OI) relays. The.(DS) rela1 released, releases the (F) 
relay, and the (E) relay released·, releases the (SL) relay. The (SL) 
relay released opens tbe circuit releasing the (CO) relay, thus restor-
ing the circuit to normal. . 

POSITION 7 to 10. 

42. It the. receiver at the calling· station is replaced on the switch:..· 
hook While the district switch is in. position 7 to 10, the switch ad­
vances until selection beyond" is completed. when ground is disconnected 
rrom the SC lead in position 101 an.d connected to the 1T lead.~ operat­
ing the ·(L) relay. The CL) relay oJ>erated advances the aitch to posi­
t.ion ll. With the switch in position ~1. the (D) relay releases clos­
ing a circU1t tr~ g:round on cam ,I, break contact o.t the {:D) relay, cam 
D, to battery through the R ma.gne-t, advancing :the switch to position 
16. · A8 the switch advances tr.om position 16 1 the iine test switch step• 
to terminal 21, and in position 16. the (L) relay releases, .advancing 
the a1ritch to position 17, the .A cam advan,oing 1t to position 18. rrom 
this point on the circuit is restored to normal as described in para-
graphs '6 to .38 incluai ve. ·· 

43. ALL SELEQTO.RS. IN ONJi. §VB-GROUP BUSY 

It all the selectors in sub-group "A", tor example~ are busy, the 
(CA) rela1 operates over a circuit troaground on tbe armature or the 
(YB) relay in the line tinder circuit, through.the make contacts or·an . . . .. 

.' 
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the other operated (MB) relays in sub-group "A", over lead CH to th• 
starting circuit, 500 ohm winding ot the (CA) relay, to/battery through 
the 600 ohm resistance (C). The (CA) relay operated, tranaters the cir­
cuit through the 600 ohm Winding or the (TR) relay in the trip circuit. 
from the winding of the (ST-:A) relay, to battery through the windi~ ot 
the (SA) relay and the break contact ot (SB) relay. When.a call is now 
received, the (SA) relay operate.a in aeries with the 600 ohm winding ot 
the (TR) relay, in turn operating the (S.T--:S) relay. This circuit is 
traced trom battery through the winding ot the (ST-B) rela.y, in parallel 
with the 18-BH resistance, make contact ot the (SA) relay, 600 ohm re­
sistance (B), to ground on the armature ot the (C!) relay. The (ST•B) 
relay operated, operates the (K) relay, starts a selector in the •B• sub­
group bunting tor 'the calling line. operate• the STP•G mAgnet 4nd closes 
a locking circuit th~ough the 1000 ohm winding and make contact or the 
(CA) relay. This ia to prevent the release ot the ~CA) relay should a 
selector become aTailable in the •A• aub-group while a call is going 
through the "B·· •ub-group. It all selectors in aub-group "B" are busy, 
the operation ia similar except that the ·(CB~: (SB), and· (ST-A) relays 
now operate. The (ST-4\) relay operated, st&~ts a selector in the •A" 
sub-group hunt inc, as explained before. · 

ALL SELECTQas IN :sqrH su:a .. QBOUPS llJSY. 

It all selectors in both sub-groups are busy, bo~h the (CA) and (CB) 
relays are operated. Should a call be received in either sub-group 
under these conditions; the co~esponding (SA) o.r (SB)- relay operates. 
but neither-the (ST-B) nor (ST-A) relay op~rates as the eircuits'"to 
ground on the. armature o.t .the (CA) and· (CB) relays are open. When a 
call is received in the nAn or •Bn sub-group while all selectors are 
busy, the special message register (LIR) in the. starting circuit oper­
ates through the make contact of the (SA) relay to ground on the arma­
ture ot the (CBLrelay, it the call is in sub-group "A", or through the 
make contact or the (SB) relay to ground on the armature or the (CA) re­
lay• .it the call is in ~ub7group "B". The message register thus· .indi­
cate" the nurnber of calls which· were originated while ,.._.., ·, the line 
tinder selectors W'ere busy. · 

'4-5 • LINE P'INl)ER TIME AI.ARM 

Ita line finder.does not find the subscriber's line.within 35 
seconds a!'ter the receiver at the calling station is removed from th~ 
switchhook, an alarm is given in the following manner. When the re­
ceiver at the calling stati~n ie removed from the switchhook, the line 
(L) relay operates~ operating the (BA) relay. The (BA) relay operated, 
connects battery to the contact of the 152-D interrupter in the time 

TCI Library  www.telephonecollectors.info 



-··-. -------------------------------·---------

.( 34 Pa1ee, Page 26) 
lane..2...BT 502494 
l•'bruarY 11, 1927. 
Replacill.g a11 previous 
1aauea. 

alarm ·circuit over a circuit tl"Qm battery through the non-inductive 
(outer) w1nd..1ng and mak~ contact ot the (BA) relay. lead B winding of 
the C:B) ( trame) relaY. in the . time alarm circuit, 'br1sh and. terminal 1, 
of the START arc or the. t11se alarm ••lector, break contact ot the (A) 
trame·relay, to the interrupter· contact. ,When the interr,ipter cont.act 
closes,· the (») rela1 oper~tea • .'., The A (true) relay does': not operate, 
hoW8V8l" 1 due toita 1'in41nr;e l)ft\lg abort c:irc~ited b7 gr(,und on the 
interrupter. When the int•rrup1ier cont~ct opens, ~he short circuit is 
remc)ved ·tram the winding o"t_the (A) rel81, whichncnr operates in se­
ries with the windin1 and il&te·conta.ct ot the (B) relay, to ground on 
th• ·armature ot the (B) relay, thua hoi4.~ng both relays operated. The 
next closure ot the 'ilttert-upter operates the STPJ•cnet, over a cir­
cuit ·trom ground on 'the ilake ~ontact ot the interrupter, make contact-

. ot the· (A) rela1, term1rial: l and brwth ot the· STEP arc ot the eelector, 
to 'ba'ttery threugh the winding ot the tTtP ·magnet. When th!t inter­
"1pter contact opena, the STJ' magnet relea•ee and etepa its brushes one 
'8\ep _,on 1t:e back· atl"olce,. The selector ltruahea thue, advance one step 

. . . I 

tor each make and break ot the interrupter contaci, which is or an in-
. "\frftl ot 7 aeoo~ds~ until the titth terminal ot the selector is 
reacheid. when the circuit through the: interrupter is opened. When the 
t1tt'1 tenainal of the selector .1• reached, the BA-1 1amp in . the trip 
cirouit lights over a c1l"ouit from battery on the armature ot the (A) 
(frame) relay, terminal 5 and brush ot the LAJIP arc ot the &elector, 
lead A, through the uke contact or ths,; (IA) relay, BA-1 lamp, ~ee,d c, 
to ground thro~gh the winding ot the (I) (aisle) relay in the time 
alarm.circ'iiit, which operates •. The (B) relay operated, operates the 
A (dale) relay. The (A) relay operated1 lights the aisle pilot and 
main or llloni to ring board lamp a thrfbgh their respective auxiliary ala:n; 
circuits. When the source ot trouble is removed and t~e (BA) relay 1· 
the trip circuit has released, the _circuits over leads A and B'are 
opened, in turn releasing both the :trame and aisle (A) and (B) rela7s, 
extiJJCUish~ng the aisle and main or monitoring board lamps and silencing 
the alarm_:· the release ot the (:9) (frame) relay also closes a circuit 
from ground on its armature, through terminal 5 and the bridging brush 
of the RETURN arc or the selector, to battery through the break contact 
and winding ot the STP magnet, which operates and steps the selector 
brua~s to terminal 6, in which position it awaits the next closure of 
lead B. Should the (BA) relay release betore the titth terminal is 
reached by. tbe selector, the (A) and (B) .:(from•) relays releafe. The 
(B) relay releaaed, causes the selector .to.adTance to the next normal 
position, awaiting closure or· lead B~ as prev~~uely described. The 
operation ot the NL key steps the selector brushes to the· next normal 
position b;y way ot the STEP bridging brush and 5, 10, 15, or 20 termina:' 
as the paee may b9. It the selector had b••n at normal position 6, 11 
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or 16 when the (BA) relay operated, the operatioa would have been t.he · 
. same as described.. tor position l. 

46. WIRING Ol GROUP DIStftIB!JTOR BANK 

. The Wiring ot the wo group distr1butol'8 area ot tb• ncular c ·dis­
'tr1but1ng •elector b9Dt, shown on 'the regular ·.tarting :circuit, and ot 
the emercenc7 G dts"tributor ••l•cter ·blln.t, is_._.._. in detail in th• 
circuit aeaoc1ated.w1th the aeries circuit throUgh the ••rgenc7 Jeck 
and the contacts ot the (TR) and (TR-l) rel878 tor the 15 groups ot a 
panel line tinder frame. P'or a complete t'rame ot 300 lines, the wiring 
ot the terminal• t'or both arcs of' each a distributor select.or is shown 
in·a table on th~ drawing. u a trip circuit ·ta 41rid.ecl into two 11111ta, 
A and B, calla originating in the tirat 10 lines ·~· •·-_C~ ot 20 lines 
are· connected through trip unit A and.a terminal.and. *'1.ah ot the G arc 
normally- having access to the line f'1ndera·1n eu~groep •All.· Calla ori_. 
ginating ·1n the last 10 ·lines ot a group are connectecf throuch--trip unit 
B and a corresponding terminal and brush ot the' o.tber .. arc nol'9all1 
having access to the line tinders in sub-group .•Jt•.. Thia arrangement 
permi ta th~ distributing ot the 30 trip circ..W.t A ad B unit• to ·aubo­
groupe "A• ~d "!", respectively, in the startinc circu1.t.· . ..o as t.o gift 
each group.an equal preference, thu preventitlg &D1'·0ne group !rem 
having .a pemanent preterence over tbi9 other cro••. . Thia, 1•' .a•e-­
pliehed b7 the G eelect9r being advanced one .. etep to· the ne•t aroup 
after •~ob.call .. , The eerie•. circuit. through the contact• o~ t.•.(TR) 
and (TR .. l) relay• ,.raita th• paaeing ot .a·o-11 originata.d ~a line .·· 
within the g_!'oup having tha preference at that -time •. ahould. wo_ or more 
calls start in two or more,croupa .at the aame time, the group nearest 

.the one having the-preference at that till• will be campleted"'tirst, be­
cause ot the aeries locking arrang•ent ot t.he Cl'R) or (Tft-l-1) relay hold­

. ing the relay ot this group locked and releaaing the other r•la)'~. 

47. LOCKING CIR9UIT THRU (TR) W·AYS 
·-·!~ .. 

Th• (TR) relay in any group locks trom ground through.it• 4500· obla 
winding and ~ke contact, Jack 10, ·terminal and bru•h of the aesocia\ed 
arc-_ of the G selector, to batter7 in ·the starting "circuit through Jack 
15. Th• (TR-1) relay locks through ita 600 ohm Winding and--malc• contact, 
jack 12, correaponding term1nal and brush of the a .. ociated G arc,· to 
the starting circuit •. Jacka 10 and 12 of each grotlp circuit wire to.the 
selector arc terminals and Jacka 9 and 11 ··loop 'to the next group· circuit, 
so that though the selector may be giving preference to On.• group,. ,this 
group being id.le, and a call originates in some. other group, a circuit . 

- is closed back through the intervening jacks and break contacts ot the 
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~terYelling relays or each group until the terminal which the distri­
butor brush is resting on is reached. Assume a call originates in 
group 15 aiad is paasing through trip mit A anl the brushes ot the G 
d.tetributor selector are resting on the tirst group terminal, Which is 
'lendnal 1. The -locking circuit tor the (TR) rela7 is as follows& 
'l'hrough the 600 om winding and make cont.act ot the (TR) rel&J" and Jack 
10 ot group 15,- Jack 11. break conta.«Jta ot (TR-1) and (TR) relays, and 
Jack 10 at group -14 (not 1: shown). through all other groups in the 11aae 
manner w Jack 10 ot gro$p li tel'llinal 1 and brush ot the selector, to 
Jack 15 at the starting ~ircuit. It will he seen that', tt two ·calla 
start at the _. tiae !! two dit'terent groups causing the (TR) relqa 
in the Uro groUJ19.to op•rate tocether. the call originating in th• 
Uo11.R n•reet the ane ~lng the preference ot tile starting circuit 
will be ce1111pletecl :tint.ii Por example. it' a call started in group 10, 
trJp 11111 t A, and another!' 1n group 159 trip unit A. the operation ot 
the (TR) rel.Q"._ in. the toi.-er group would release the (TR) relay in the 
latter circuit-~ bllt r~ locked itsel:t. The magnet ot the G selector 
la operated. by ground 01(\be U11U1ture ot the (ST-A) or (S'l'-B) re.lq and 
the lll"aahea -acl'WallC• -an• step GD :the rel ease o:t the selector anaature 
11hm -'\he- ·(ft-A)- or (ST-B) relq releaaes·atter each call,. 

118. LDB PillDER l>ISTRDU'l'OR 

"lbe d1strlbat1nr; eelectora A and B shown in detail on •The Selector 
Start Wire Circuit" are. 11sed :ror distributing calls mU'onalJ' to the 
line t'lncler selectors ln sub-groapa A and B, respectiYelJ'. When the 
111111ber or-11ne t'inder selectors :tor a group does not exceed If() selectors 
t'or each ,00 lines, the starting circuit shall be equipped. With two 
2CO-R cU.etributor selectors. Figure 1 shows these selectors Wired. and 
eqalpped tor 16 line :finder selectors :ror each sub-group. When the 
operation o:r the (S'rA) relq in the &tarting circuit connecta gro11Jld on 
"the start (ST) lead, as described under- •ORIGINATING CALL•. the (II) 
rwlq 91d.ch operates dependa upon_ the terminal on which the A-1 hridr;ing 
brash 1a resting. A8BU1a• the A-1 brUah is resting; on tenninal 1 in 1be 
rec111.ar •"tart circuit-or sub-group A· In this case it \he first se­
lector J.s not bus7 the aaaociated (LI') rel&7 operates and f'unctions as 
prerio•17 4eecr1b84. It the t'irat selector 1a bua7, tile auociated 
(D) r9J.ai la operated and the circuit through the (LF) relBJ' open. In 
t.bla caae the- (LP) rela7 ....,.,_ated wi'th the next idle selector operates. 
-...111c- "Ulla to be t.h• t•Jl\h selector, a circuit ie tbllicloaed tr•• 
cro11Dll at 'the (~A) reJ.a7 (not ehown>. through the break cantacts ot 
'tile (GA) and. (C) nlq•• the A-1 bridging brush and terminal 1 of' the 
~l arc or the 41at.r1bator selector, the BT lead. make contact of'· the 
t'irat <•> relq, the ••ri• mate contacts ot the ~c~eding operated 
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(.D) r•l&7•• break 'contact ot t)le t.entb (Q) relaJ •. to batte17 through 
the ··inner ,nhcting ot the (Lr) relay, .. Whi.~h operates. · The op•ration ot 
the ;(GA) 'relay., ·aa described. •<l•r "0RlGUA7INC CALLS•. ope1'4tet ·the 
STP:,,.A aacn:et tram groupd. on the armature .. ot the (STA) relar,- .thi"Ough ter­
minal i·and ihe A-3 b"'5ht to battery through the winding ottbe"magnet. 
'.80.\that when the (GA) relay r~leases on the completion ot a:c~lJ.t the 
ST!'•A magnet. releaaea; in t~rn stepping the selector brush ea o-.• step 
and g1¥ing 1;h• ne.~ ••~•Ct~r the pr.~(~ere~c•. : When ~· b~v.•11••· .r t!le 
distributor selector ••lvance from the terniinal• ot the last lln• · t1nde·r 
selector, te1'1siti•l .l6. the .selector 18. advancec1 over tho •l>•i"•. t•rminala . 
to. ·the tirst 'tenlifl.81 trm 1round on the •trapped spat-.· terminaJs 
through tM ·A.;;2. 'b~-,. ,A calf made at .th• title,· t)le<;.•leot•r '1• ad.vancine; 
ct••r the spare' t•nd .... 18.: rill be. r•uted. to th• t1.r•t;.'':1J.el~ctor thro'1e;h. the 
A•l. bru•h aa4 •'.tr•P.P'4.'ape.r• t•r.•1• · b7 th• atrap trOlD;: t•r.J..nai 22 to 
tlie tel'IQul ;l ~n th+:. A-1 ,v4 .• · ~n th• l'l•ber ;:flt. .1:1ne: t1ndet- •electors· 
tor • croUf n ...... ,,40. ··i·eotors tor •ach.·300 l~ ... th• -~arting c1rcu:1t 
U.ll be •q\lip.,p•l n:t~ ~··· 200 ... p ,4,istribtltor ••l'•ctor•. . 1'1.g~e 2 shows 
\h••• ;. ael•ct•· · wt.·i-ea ·and equipped tor · 26 ·11ne .t1~er ael ect,ora ·.tor eaoh 
n,~gr01rp~ ··.i't •111 1"' noted 'thAt the .ft lead .. t'l'.'oll., the r1rat l~f line 

'timer :••l'eot~ "ot···· 9ub-gr0,up ...... conneote4 i~. -f.tret.r respect! ve 
ord.er ~o, ti• ~it'ii~,:i.' ~·~l• ot' \he A-1 .and B•l a?'Ca and the ST leads 
ot tli.t · ).a•t. ilt ,Ji~• t1.i.- eel.,,ct.or.s or •Mh •~l>:croup are connected in 
·their·r•ep•""'-~•/orc.r-to·'\be tire~ ll tenaiz\tl•.9-f the A-lJ..and·:a .. 4 area. 
It •111 alao be noted. that the brueheis 'ot the- tirst three arcs ot each 
.. 1ector •J"e in the. onoeit.e position .'I". the bniab••· or the lut three 
area. 99· that onlt tht•• ·wuahes or a ~e1ector liake 'contact with terminals 
at the so• tiae th• Other ~h.t•• 'brliihee,. be~ng ·,'op•il at t~t-,_time. On a 
J"tlgufar call in, 8Ub--group. At tb\t 01T9lilt t"~:ti\J• .. d•BP:tibed for 
1'1gure .1 until .:th• ti~t thn• ~"1°'~- ot~tlli ~.:d~atr~b.i~~r selector ad-

·. vance. tram te.rminal• 22... At thi• t$11-8'.,:·~h• tt~t 'thi-ee, brush•• are open 
and the laet· thre• bruahe•:are~rett1ng on'tli• rir.t termin•l ot the 
A-4, A.-5 ~d A-6 arcs. Th• next ce~l ·. 11{ tbe a~b~crolip then .start.a #17 

· selector, it. idle, huilting tor t)le ~ll.1Ac iine. ·. Assume the· 1ast three 
bruah• are resting en tteninal 11'. ot the usoeiated. ere.a and the 26 
line' tinder selector 18. 14le, .· T)le: oper•tion .~··the. (STA) rel&I in. the 
startil\g c;t.rcui t cl!>••• a c~~rcu t .trcnra ll'•llnilrpl.l ·).t_~. :a:naa:tµr~ •. :F.•~. con­
tact ot the (G.A) ~d (C) rel'lY•• A""4. bn.sh· ancf· t~rm1n.al ll ~.\'.:til~ .'$': · 
lead; thro"lh the break contac' ot the (JIJS) r•~&J ot tbe.'lMt 9r #26 
line tinder .a•lector: in. th• e.11b-cr~up, to the ••t10cieted. (Jal") re.lay. nie · 
operat:lon .ot th• (GA) rol'7 opera tea the., 4'Tf ... A .. acn•t ttu-o:Qgh 1he A-6 
bTUSh 4nd t•J'l!linal 11. Th• rel••· ot 'th• (STA) T•lat..<r.l~ ..... th• STP-A 
Jl&gnet. advancing Ul• brWlh•• tetqt.,ne~t·.or-.tend.nai.).2.'•o.r~ on 
spare ~enainale 12 to .22 throuch the A:i..5 bl11•h 64vancee"1*i brush•• ot the 
selector· until the tint three brushes are rfJ18~·41c, ou the. tiret terminal 

i . 
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ot the A-1, A-2 and A-3 area. A call made while the eelec"tor ia ad­
vancing over the spare terminals will be routed t.o the t'irBt eelector 
through the A-4-"brush and Strapped spare "t,end.nala ..,,_ tbit st.rap to 
terminal 1 or the A-1 arc. Th• n11aber ot line :tiD&ler aelectons :tor a 
sub-group may thue be arranged ~ changing the nece•aar:J' a'trapp1Jlc on 
the selector arcs. The operation f'or the eaergenc7 seleC'tor tor S11b­
group "A", and the regular and emergency aelectors t'or 8Ub-p"oap ••• 
are similar. 

r.,.9. ANOT1JER SELECIOR RETURNS TO RORJIAL !HJLE A CALL IS GOIRG mR01JC21 

When the (STA) ·relay operates on a recuJ.ar call. gnnmcl 1• c...,. 
nected to the i1.n~ tinder circuit over lead. X so that when -the (8) 
relay operates it is held operated through its out.r.winlling t'rcm bd-

. tery on the armature or the (SL) relq. Thia locking cir01fit preWJl'bl 
the (MB) r,wlay trom releas1~, stiouJ.4 a selecto.rret111'1l to.normal 
~hile a call is going through, Until. the call ls·8atel7 narted.. . ..... 
1a the poaaibility that a circuit my ha'Ya been clo.ect t'l'Ol!I grOUlld on 
the. annature ot the (STA) relay, through the make coa'\Mt.a of' •Wral 
(JIB) relays, to an (L1') relay aeaociated 1'1.t.Ji ·-· o'ther lim :tlll4er • 

. but the (GA) relay in .the· et«rttnc circuit not ha.Ying hail tllle ~ •r­
ate and open the ST lead. '!'hen it an 1nt-erae41ate··:(D) relq rel-.ild.. 
due to the ai1sociated line t'incl.er selectorret11rnillg to nor..i. lt 
would 1'1nd ground on the S'f lead and operate a second· (I.P) rel.,-. 
thereb1 starting two line timer selectors t'or the -· call. 

Thia circuit, which i• shOllll aesoc1ate4 with the startlnc clrcul:t. 
enabi es the testing ot any particular line f'1:nde'° .. 1ector ll't aJJ7 time• 
Th• ieat line used with the teat 'i>ox circ11lt t'or making Ute tan ls the 
first or boitom line ot the bOttoa bank 1n boih ~he aoA• anct•B• •b­
groups, the tirat line terminal• in both sub-croup• being cannectecl 
together. When the 184 plug (shown on the "line tlider c1rcu1t) 1• la­
serted in the TEST Jack of the line 1'1n4er under test. the ST an4 sr-1 
leads are connected. together. 'l.'he.1000Oh1I1d.n41nc of' tbe (U') nlQ 
is disconnected trom the break· contact ot the (JIB) nlQ and. oannectlid. 
to the mate cc;>ntact ot the (C) relaJ' in the stariiDC clrcutt thn>agh 
the strapped ring and alee•• ot the TEST plug. When tile plag ~ the 
teat box cord is inserted in either 1'9 teat Jact. \he (A) nlq oper­
ate• rrom r;round on the sleeve ot the test box cord.. ft• (.A) nlq · 18 
quick in·operating to precede the ('l'R) relq in the "trip circ11it an a 
•iDlllltane"ouli eal-1. Th• (A) .relay eperated, closes a clrcUi:t tbr811ch 
the· Wiflding. ot the ( B) relq, whl~h operate•. Thia c1rcui:\ ta traced 
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trom ground on t}le· right . tamer arma.ture ot the (A) rela.Y, winding and break 
contact ·ot the (JJ) relay, bl"iak·'contuta ot the (STA) and (STB) relays, to 
battery on the ~tlire ot the ~G ma'gn-et When the pr•vioua atep ot the 
G dfatri.but.or $81.eetq.r hu ·been coliipleted .• · The (:B) relay i-s elow in oper­
ating· to prevent ·a ·~aii· 'irhich hu just reache.d the (Sl'-A) or {ST-!) relay 
t'roa b~int inte,rruptS-d 'and ''t• prevent: there be1-ng th~ possi b111 t)'- or two 
ael_ectore •rrivtng .on th• teat l1ne. _The (!l t•"lay operated, (a) loqks to 
battery on 1 ta ma~'e cont~t. (b) operate a the (C) and (CI) relays from 

_ groUnd on 1~9 araa~ure, through the break contact ot the (E) relay. (c) 
C~CHH8. the rinpide Of a loop through .the test box,_ Which operates. the (L) 
relay asaociat•d. wttb the teat line. ·The- (C) relay operated, (a) transtera _ 
the·:#ifl'.'C~i t tor opera-ting the (ST.A) relaf in the starting circuit from tm 
G.diatr~bU,t0<r selector bank, (b) op•ns the normal ST lead, (c) closes the 
.circuit through the (LP') relay and TEST Jack to the make contact of the 
(ST.;.A) relay', as he~einatter described/ (ci)' .. opens the operatlng circuit 
tor the · (ST ... :B) . re lat, "hi ch would otherwj.se operate and lock on a call 
within.- the last 10 lines ·1n the c~oup.. T)'le (CI) relay operated, (a) · 
closes a circuit te·r operating the· (TR) relay in the trip circuit trom bat­
terr on the armature ·ot the STP-G magnet, (b) 09nnecta the K lead ot sub­
group •4•·.·Wt.'th t-he_ iC lead pt eub-group •:a•, th'us- connecting· the K commu­
~tor_ ••em•nta o.t' ~ll'the •electors or both eub-groupa together", (c) con­
nects ~he ,,- ;l--4 -or •~b-crcJup -•A• W1 th the Y lead. ot aub-creup "B" • so the 
(~A> rel~J will b•--opersted b1: a ••lector in either sub-group •. Th• CL) 
relay ot' th9 ·teit line op.rated.~ in turn operates the (!A) relay. The 
(BA) ~141 _op$ra~d, op•r&tea tbe (TR) relay through its 700 ohm winding 
cWer tl» same ol,,-cui t aa ·leacribed -under •ORIGINATING CALL" e~oept this 
t.iae through the Nke contact or the (CI) relay, the '(A) relay being oper­
a'ted. The (TR) ·relay operated, 1'unet1one as previously described and 
locke_1n a Oil'Cuit traced. f'rom ground througll 1t• 600-ohm Winding and make 
contact~ JD&k•· ocmtaot ·91' ~he (C) t•lay, break· oontacta ot the (CA) and . 
(Sll) relaye·, · \o lNittery "ttireµcJi the 18-B!J· resistance and the winding ot 
~h.; (STA) reli, ~1~ parallel. Th• (STA) re'lay ·operated, functions aa de-· 
scribed under }'aragraph ·5:, "ORIGINATING CALX." and· in addition closes a 
circuit operating the (D)·rel~. !he circuit ·f'or 0,perating the {Lr) re­
lay of" the line r-ind.er circndt Wider teat 1• traced trom grottnd on the 
armature' and iiuier_ ~e ·contact ot the (STA) relay~ thro'1gh the break 
contact of the (GA} r-lay, make contact of' the (C) re la)", sleeve and ring 

' - . • , I , - , . 

ot the TEST jack and pluc in the line tinder c1rcu1t, to battery·through 
the 1000 OtlllJ Winding ot the_C-LP')-relay. The (LF).relay operated,. starts 
the eelec_tor hunting 'or the battery on the H terminal ot the test line, 
as in· the ease of a regular call. With the exceptions already· stated, 

- - I " , . ,.-
the line, trip. starting, _line tinder; and district circuite· function as 
tor a regular call. '11th the (STA) 1 re.lay optrated, the circuit f'or oper­
ating the (D) relay ia -traced from ground on the .armS:ture and outer make 
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contact of the (STA) relay, oreak contact and winding or the CD) relay, 
'to batter)" on the armature ot the (B) relay. The (D) relay operated, 
locks to ground on·thearmature or the (A) relay. When the (STA) relay 
releases, the (E) relay operates trom ground on the left inner armature 
of the (STA) relay. make contact ot the (D) relay, to battery through 
the break co~taot and win~ing ot the (E) relay. The (E) relay operated, 
(a) locks to ground on the armature ot the (A) relay, (b) releases the 
(C) ·.nd CCI) relay•, thereby restoring the starting circuit to normal, 

·cc) closes the circuit trom battery on the armature or the STP-G magnet, 
which wae opened. by the operation ot the. (A) relay and l.ater closed by 
th• operation ·or the (CI) relay, through· to the 700 ohm wincU,n~s ot the 
(TR)-.iid (TJ! .. l) r•l.•Y•• When the plug of the test box cord is removed 
trom the teat J•ck. the (A) relay is released, releasing the (B), (D) 
and (E) rel~• thereby restoring _the test circuit to normal. 

51. T§I.I.- TAI.rE - LIQ fINJ)ER SELECTOR 

Should the eel•ctor travel to the tell tale position while huntinc, 
due to the multiple brush not b'eing tripped, the (II') relay remains oper­
ated through it• outer wind.inc. Ground on the X C:oinmuta.tor ~rush and 
ssgment ie thereby connected to the lead_ •To Tell -Tale Circui.t", giving 
a Visual signal' to the attendant. Aa the N commutator secment is open 
at tell tale, the-district ia preventsd tr.om advancing trom.i.ts normal 
position. The aelector in this caee is restored to normal ti1anually by 
the attendant. 

52 • WITH BRUSHES TR_IPfm> 

Should the s·elector travel to the t•ll tale poei tio~ While hunting~ 
with the multiple brush tripped, a ci.rcui t is closed trom battery 'in: 
the trip citcui t through the 500 ohm winding or the ( O) ·relay in parallel 
with the 500 ohm resistance, make contact -ot the _(BA) relay, terminal of 
th-e Ii comb. at the top or the multiple bank, H. mulU.ple. brush ot the 

. line finder selector, contacts ot ~ W, winding ot the (II) relay, to 
ground on the armature of the (DS) relay. operating the (O) and· (lI) r•­
lays •. The CO) relay operated, functions aa previouely described and 
the (H) relay operated. releas•sthe _(LF) relay, which in \urn reieaaes 
the (1") relay and the UP magnet. The ·c.r> relay released, opens t e · 
circuit through the tell tale alarm and connecta ground through t e x 
oommutator brush and segment to battery through the 1000 ohm wind ng.ot 
the (DS) relay~ which operates, in turn operating the DOWN 11agnet. re .. 
atol"ing.the selector to normal. The .receiver at the calling station 
.being still removed tro• the sw1tcbhook, the (L) and (BA) relays are 
B\111-operated and the call again goee through as described under 
"ORI~INATING CALL". 
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Should the selector travel to the tell tale position durin~ brush se­
lection, ground on the X commutator brush and segment is connected 
through cam B, to battery through the R magnet, advancing the switch to 
po$ition 8. Under this condition1 ground is disconnected from the SC 
lead in the sender, releasing the (CH) relay and the district remains in 
position 8 until it is restored to normal manually. It the district 
goes tq tell tale during group selection, grotind on the X commutator ad­
vances.··~t to position .8. In position a. ground on the SC lead holds the 
(CH)' t-elay operated which,· in turn operates the (L) relay. The (L) 
operated ad\tances the switoh to position 9. The (CH) and (L) relays re­
main operated and the district remains in poeition 9 until it is restored 
to normal manually. 

OVEHJ'LQ! · , 

1r· all ,the 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 •. A& the sleeve terminal at overflow is 
open, the (L) relay releases, in turn advancing the switch to position 
8. ·. ,lil. position 8, the (L) relay re-operates from ground on tbe armature 
ot ;1;he· (CB) .:relay, ad•ancing the nitch to position 9, where ground on 
the ·z oO..utater advances it to position 10 •• In position 10,.: aLci.rc\l.i t 
1e ol~••d. 1'r• ground on the Z commutator brush and segment, ,through cams 
K, and %;, .,o. battery through the 1200 ohm winding ot the (L) ,relay, oper­
aU.ng the (L) ·nlay. The (L) rela7 operated, locks ~hrough 1 ts 1200 ohm 
Winding and 1116ke· contact to the ,:iame ground, through C8lll L, 11dvancing' the 
8Witch to poa~tion l~ from ground on cam u. As the switch advances from 
position ~3. the (L) relay releases, and in position 14 advances the 
awi:tch to pC'sttion,15. The release ot the (L) relay also releases the 
(CI) and (Cl .. il ;reiays, dieconneoting the sender from the district cir­
cuit. Wj.th t·he ·n,itch in position 15, a circuit is closed.from the "Mia­
oellaneous Tone ,CircW.t" over lead C, 2 M.F. condenser, cam C, winding 
or the repeating coil, 2 ll.F. condenser, cams Y, V and J, make contact 
of' the (l>) relay-, to ground on cam • A tone is therefor~ induced in 
the·other·wind.ing ot the repeating coil, thus causing the "All Trunks 
Busy" ·tone to ·be sent back to t.he c lling subscriber. When the receiver 
at the calling station is replaced n the switchhook, the (DC) relay 
releases, opening the locking ciroui t through the ( D) relay, which re-· . . . 

leases. From this point on, the switch is advanced to position l as 
described under "Disconnection - Talking to Operator". 
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55. non COM?{UTATOR 

The function of the 11 011 commutator aegment is to maintain an idle 
condition on the multiple averflas t.ermiD!ll&, so that aore than one 
selector may stop on overflow at one time; otbenrt••.• 'the ftrat. se­
lector reaching overflow would mate the sleeve •ult1Pl• tend.nals 
busy• thus cau·sing auoceeding eelectore to oontinue 1lp9'ard into the 
next group of trun)Cs. The no• coJmDUtator eepent 1• open at. onrt'low, 
but the s bar is continuous. Both the •ow and •s• ccmmatater bnlabes 
are permanently strapped together and ~ired to the multiple ~ee,,. 
brush. When the selector is.at nert'low, the •o• c-tat.or 'bruah la 
resting on an open (dead} segment. and as t.he 'bu.87 groancl is t'ed 
through the "0" commutator bar onl7, thia arrangeamt llailltaina a AClllD'"­
busy condition or the sleeve terminals. When nece-17 to cfmbine wo 
or more groups of trunks, the multiple sleeve overl'low t.rmlnala be­
tween the combined groups •re made penaanentl7 bQ8J' bJ' b,elDg connected. 
to ground. As the •s• ccaiautator bar 1a closed at onrl'l•. the (L), 
relay is heldooperated at this time, and the ••lecwr.theret'ore milrt.a 
past the "made buay• terminals into the next group. 

56. TERMINATING CALL 

When a f'inal selector connect• to the tjp~ r1D.g and aleeY9 ter­
minal s of an idle line at the tillal llUl.tlpla, be:ttel'J' .1ihrol:lch a n­
sistanc·e in the tinal circuit is connected. owu- '\he . .i.een lead. s, to 
ground through the bot):l WillcUna• or the (CO) relq on 1nd1ri.dual lines . 
or the last line or a. grottJ( ot consecutiYe llnea; or through "\he 100 
ohm winding of' the (CO} relay on the intermediate linea of a group ot 
cons.ecutive lines. The ·cco) relaJ' operated, discmnecta the (L)· relQ 
battery bridge from across the ·Up and ring at the line circuit. Wben 
the final selector retuma to normal, the cin:uit through tlle Wtw«t.nc 
or the (CO) relay 1a openecl, · releastnc the rel.,- and restoring the cir-
cuit to normal. · 

ENG& G.R.B. 
,February 11, 1927. 
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