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Thia .Appendix wa■ prepared from i■■ue 41 of Drawing S1.'-52005-02 
_ _.,, 

dTHOD 07 OPERA.TIO• 

Line Circuit - Di ■trict Selector Circuit - Line finder Circuit - Arranged 
for Individual Me■■age Regi■ter or •lat Rate ·service - 400 Point Lockout 
Type Lin• 11nder - Panel S,atem 

Change: Paragraph 20 and 21 'l'o Read:-

20. LIIJ,"IBDU TIQ ALABII WITHOUT TRIP CIRCUIT llLJ!SJ (P" WiiIIG) 

20.l ~ SIGKAL 

If a line finder doe■ not find the ■ub■criber'• line with­
in 35 aeconda after the receiver at the calling atation ia 
removed from the awitchhook, an alarm 1a given in the following 
manner: !he (BA) rela7 operated connects batter7 to windinc 
of the (frame) rela7 (B), bruah and terminal 'l of the S'!JRT 
arc of the time alarm elector, break qontact of the frame relay 
(A}, to the interrupter contact. When the interrupter contact 
cloaea, the (B) rel&7 operate•. The (A) rela7 doe ■ not operate, 
however, on account of ita..winding bei:ag ehort circuited by 
ground on the interrupter. When the interrupter contact opens, 
the ehort circuit la removed f rom the windinc of the (A)rela7, 
which now operates in aerie• with the winding and make contact 
of the (B) rel&7, to ground on the armature of the (B} rela7, 
th~• holding both relaya operated, The next operation of the 
interrupter operate• the (TA} magnet, over a circuit from 
ground on ·the make contact of the interrupter, make contact of 
the (A) rela7, terminal 1 and bruah of the SDP arc of the aelec­
tor, to battery through the winding of the (TA) magnet. When the 
inte_rrupter, contact opens, the (TA) magnet releaaes and step• 
it■ bruahee one step on its back stroke. The ■elector brash•• 
advance one step for each make and break of the interrupter 
contact, which ia of .an interval of 7 seconds, until the fifth 
terminal of the ■elector ia reached when the circuit through 
the interrupter ia opened. When the fifth terminal of the 
■elector is reached, the (BA) lamp in the trip circuit light• 
from batteey on the armature of the (A) (frame) relay, terminal 

./ 
., 

5 and brush of the LAMP arc of the selector, through the make 
contact of the (BA) rela7, (BA) lamp to ground through the 
winding ot the (B) (aisle) relay in the time alarm circuit. which 
operate■• !he (B) relay operated, operate, the (A) (ai1le) relay. 
The (~) rela,- operated, light■ the &hle pilot and main or 
monitoring board lamp• through their reapective auxiliary alar• 
ciruit1. When the source of trouble 11 removed and the (BA) / 

/ 
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relay in the trip circuit hae released, the circuits over the 
make contact■ of the (BA.) relay are opened, in turn releasing 
both the frame and aisle (A.) and (B) rela71, extinguiahing the . 
ai ■le and main or monitoring board llllllJil• and silencing the 
~~arm. The releaae of the (B) (frame) relay also closes a cir­
cuit from ground on its armature, through term,inal 5 and the 
bridging brush of the UTUU arc of the selector to battecy 
through the break conta.ct and winding of the (TA.) magnet, ,which 
operate• and ■tep■ the selector brushes to terminal 6, in' which 
position it awaits. the next closure of contacts of the (BA.) relay. 

BISTORI»G TO JOBlW,, 

Should the circuit oTer make contact of the (B.l) relay 
be opened before the fifth terminal 1a reached b7 the selector, 
the (A) and (B) frame rela7a release. 'l'he (B) relay released, 
causes the selector to advance to the next normal poaition, 
awaiting closure of make contact of the (BA.) relay, aa previously 
described. The operation of the ('1'.A.)-k.e7 etepa the selector 
bru■hea to the next normal position by way of the STEP bridging 
brush and 5, 10, 15 or 20 terminal, aa the case ma7 be. If the 
selector baa been at normal position 6, 11 or 16, when the (BA.) 
rel&7 operated, the operation would have been the aaae aa de­
scribed for position 1. 

21. LID FIHDER TIMI AUBM WITH TRIP CIRCUIT DJI:PSI (•U" WIRING) 

21.1 1'he circuit description for this feature will be found 
. in B'l'--226379 which 1• the method of operation for ls-226379 • 

ING. JlLJ' 

IURCH 23, 1933. 
ID. 

} 
' .. .-····~ - ... ~ 

CBl 1D EL1' .lPP'D .l.PDROD 
S.C.E. 

1 

I 
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Appenlli f4 · 
J"Q?18 3, 1930 

This Appen~lx was Pr8JJ&red f'rom Issue 35 ot Drawi~ ST-52005-02. 

. . . fflHQP OF Q~ION 
Trip Circuit - Start Circuit - Line Finder ircuit and District Selector 
Circuit - Arranged for Individual Mesaage Register or Flat Rate Service -
400 Point~oek:Out Type Line Finder - Panel System 

This appendix is issued to add paragraphs 47 and 48 which read as 
follows: 

47. SUB-GROUP "A" LINE FINDERS ONLY EQUIPPED 
When only sub-group "A" line finders are equipped, "C" wiri~ is 

omitted and "D" wiring furnished, and the operation of relay (SA.) 
when a call comes in with all ".A.11 line finders busy and relay (CA) 
operated, operate■ the message regi~ter. Also relay (STB) is pre­
vented from operating under this condition by the omission ot "C" 
wiring. 

48., SUB-GROUP; "B" LINE FIND$§ ONLY EOUIPPED 

When only sub-group "B" 1 ine finders are equipped., "LL" wiring is 
omitted and "NN11 wiring furnished, and the operation of relay (SB) 
when a call comes in with all "B" line finders busy and relay (CB) 
operated, operates the message register. Also relay (STA) is 1)1"8-

vented from operati~ under this condition by the omission of "LL" 
wiring. • 

ENG. 
E.t.F. 
6-3-30 
B.A..s. 

APP'D. A.. PENROD 
s.c.E. 

( 
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Western · Electric Coa, Ino.o:rporated, 
E~ipment Enginee,r~g ~r~l_l, Hawthornea 

.. ' ~. . ·:. . . 

I , . 

Change ~ragrap~ ~\to rea~ as follows:.:. · 

( 1 Pages 9 ?age l ) 
Issue 1 BT 62006-02 
.lppenfu f3 --""·--­
February 26 1 1925 

.A.s .the switoh moves through position 7 1/2, the selector group 
register -U under control of the (SL) relay and if the (SL) relay has 
released indicating that the eubsoriber has wiped out before the "se­
lection beyond" position has been reached, the register will not oper­
ate, but it the (SL) relay is still operated the register will operate. 

As the ffitch adT&nces to position 7 3/4,*********************etoa 

ENG.,--D.c .. w. 
February 25, 1926 9 

FP 

CHK'D.--G.E.H., APPtD.--E. ilo COOKE, 
H. G. J., 
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Western Electric Coo. Incorporated,• 
Equipmen~ Engineering 3ranch, Hawthorne. 

y 
( l Pages, Page l 
Issue_!_BT 52005-02 
A1rnendix Noa 2 
August 11 1 1925.~•--

This App~ndix was prepared from ST-52005-02, rss~e No~ 18 

METHOD OF OPERATION 
Trip Circuit - Start Circuit - Line Finder Cirouit and District Selector Cir­
cuit - Arranged For Individual Message Register or Flat Rate Service - 400 
point Lockout Type Line Finder - Panel Machine Switching Systemo 

Change paragraph No. 42 to read:-

Should the line finder selector travel to tell-tale, due to the "N" 
and "C" segments being opened, the (LF) relay releases. The release or the 
(LF) relay. releases the "UP" magnet and also releases the (F) relay pro­
vided a sender has been foundo The release of the (F) relay operates the 
(DS) ,relay which locks. operates the down drive magnet and reoperates the 
(F) relay• -returning the line finder to normalo 

• 

ENG: P.E.B .. 
August 11. 1925. 
EV 

/ 

·C.HK'D. BY: GaE.H. 
;. 

A.PP'D. BY: £.rt.COOKE 
H. G. J. 
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,, Western Electric Co., Incorporated, 
Equipnent Engineering Branch, Eawthorneo 

Ll._Page s, Page l ) 
Issue l BT 52005-02 

· AppencITi No, 1 • 
July 2a, 1924. 

This .A.rpendix. was prepared from ST-52005-02, Issue No~,. 7. 

METHOD O:F OPERATIOlT 
Trip Circuit - Dtart Circuit - Line Finder Circuit and District Selector Circuit -
Arr~:nged for Indi vidU2.l Message Register or ]'lat na.te Service - 400 Point 
Lockout Type Line Finder - P-anel Muchine Switohing System. 

The reference to (F} · reley in line 8 of :paragraph 05 should read (H) relay.,· 

.r;:nG: B.S. 
Jul:, 28, 1924:. 
l!~.G.H. 

C?.~CRED BY: G.E.H. APrnOVED: E •. d. COOKE 
J.I. 

• 
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Western Electric co>, Incorporated,· 
·.Equipment Engineering Branch, BaWU.IOrM•i . 

• 
( 22 Pages, Pase 'l} 
Issue...!,_BT 52005-02 • 
Januatz 111 19240 -

This M. ot o •• •• prepared · trom ;Issue , 1 of M'-52005-02 .. ' ., 
.. '· . .. . 

, . . Jl§THOl> 91: OPERA!IQI . . . 
Tr_ip Circul_. t, Start .9lJD'ait Line 'finder_ Circuit. ai:id Diatr_ 1_ oi Selector Circuit -
Arranged-tor ~ Ti~~ Ke•--• Begieter or !'lat Rate se~vice - 400 Point Look-
out i'ype Lina Pinder· - Panel .lfaehine ~tchiM s,■t811l. · 

DEVELOP.MEft ' 

1. PURPOSE OF OijlCUIT 

lol 'l'o establish .connections between • 1ubscriber1 stations and the apw 
-paratus in the meclumical office. . ... 

, 
1.2 To find the calling aubacriber.s line and connect it with the var--

ious switching apparatus necessary to oanplete a call. . ~ . . . 

lo3 !'o provide a timing feature on signals to the attendant, -when a 
. originating calt h not connected to a °line· f'lnder ·,1~ 'a apecU'ied 

time period. ! 

2. Wtli.KING LIMITS 

.. 

2.1 This . oirc~ t baa an external trunk auperTilory loop . ot 5010 ohms .. , 
at the 0 outgotng end and at ,the incoming it bat an external aubisoribe.r'• ·· 
line auperviaoey ioop ot 9~0. ohma maxim~·with a 1~ ot-·4-0,000 ohma1t 

•. 9fWTION 

_) 

J 

~' •/ 

; ·r' 

3. . PRIXC!PAL lUJiC'l'lOll'S 

·3.01 

3.02 

3.03 

3~04 

;, 3.05 

3.06 . 

3.07 

To atart a line finder hunting for. ·th-, calltng Ha•• · 

To trip the proper line ':finder brushes.· 

To operate the pt'oper m~~•age register on a charge call. 

To operate the line finder t 1me alarmo 

To diaconneot the batter~ and ground ✓trom a subscriber'• llne on 
an incoming call. · · 

'!o route the ca u. _,,._ · 
' . /. 

'l'o ,tar~ a selector _hunting tor the oall'~ ~= . 

.----,.·. 

3.08 . to release the trip re.lay in the associated .-t·rlp circuit, thus per-
mitting another call to start 1:n any plJier ~16,. --'. _ 

~..,'.· ..,, 

,.,~ /'.' ,_, 
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3.1 

3.2 

3.3 

To prevent a second call befng served in any trip circuit until 
all calls waiting in other trip circuits have been served. 

Each regular start circuit is equipped with an emergency plug 
and Jack tor immediately replacing the regular circuit With an emer­
gency circuit at any time. 

To find the proper line and start the sender hunting for an idle 
sender selector. 

fo estaplish talking connection,~ 

I'!,._ 

To supply talking battery to the calling station. 

To select an idle sender. 

~o connect battery for the operation of the message register in 
the line circuit on a charged callo 

To connect a bttsy tone to the calling station, it required. 

• CONNECTING CIRCUITS 

4. 1 Any standard line circuit. 

4.11 Start cirouit ,arranged to prevent a seoo·nd cal 1 in any group 
from starting until all calla waiting in other groups have been 
served. 

4. 12 Any standard line finder and district circuit. 

4.13 Any standard final circuit. 

DESCRIPTION OF OPERATION 

5. ORIGINATING A CALL 
,. 

The operation for a call originating in the first 20 lines o:f .. a group 
of 40 lines · is as follows: When the receiver at the calling station is 
removed from the switchhook the (L) relay in'the line circuit operates. The 
(L) relay operated connects battery to the H. terminal of the line and oper­
ates the (BA) relay:. The (BA) rela;v operated operates the (TR) rel~- trom 
ground, through the contacts_ of the (0), (BA) and (K) rel.Ays, secondary wind­
ing o~ the ('m) relay to battery in the start circuit ~ver the T.R lead and 
closes a circuit operating the (AL) relay in the start'· ci.rcuit. 1he (TR) 
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relay operated operates thlt trlp magnets. opana the lOdklng· aeries ~1.rc:1iit 
through the (TR) relqs in: the other trip oircuita. ; 1ett1.-·other .grc,apf 
ot 40 lines of the same .f.00-line unit a11d looka 't~ its primary witld• 
1ng 1n ser1es -=w~-th the (STA) rel-ay- in the. •~art c1rouit. , · . 

, 6. STARTING A LINE FWDER 

l 

7. 

a. 

, When the (STA) relay in the start circuit operate■. - (·~l ' It a tarts a 
line finder hunting for the calling line. Each ·tl"ip magnet opwates it• • 
trip rod, tripping the corresponding group brush 0£ 'tbe . 1113& finder u .J -
it passes the, .tripping zone. (b} Shor't circuits the . 500 ol,iJJi ~u41I1$ ot·:. 
the (CA) relay preventing it trom operating w:Q.ile t:be ( srAj , rei. re- . 
mains operated. (c) Closes a circuit from ground operat_ing tlle (Kl relay 
under control of the (TR) relay. (d) Closes a circuit operating t~ {~:r) 
relay 1n the line finder circuit, from gro'Wld through contaots ot (GA} ,an4 
(C) relays, (A-1) bridging brush and terminal of the (A) selector oye~ 
lead ST, contact of the (MB) relay. contact ot the test _ jack, to ba.ttery­
through 1000 ohm windiilg of (LF) relay. Tbe (K) relay operated, loeks' 
to ground on the a~ture of ·the (BA) relay throu@b , the back contact of 
the (O) relay, opens the circuit through the second,_a.ry Wiud1BB ot tb,e, ·' . · 
('IR) rel~, thus preventing another line finder trcm being start•d ~ '·': · 
this call and operates the (LO) relay which closes the cirOlllt throa,h ·, · 
the 1500 ohm winding ot the (0) relay and releases the (AL} ' N~ ln the , \ 
start circuit -providing the . (AL) relay is not held .operated owr 'tb.e '.,: 
(AL1) lead ot another trip circuit by a call waiting to· be sernd,.- .. 'l'h• 
{O) relay does not operate at this time on account ot -in•uttioient. ·~ 
re*t through the winding• 

j 

The (LF) relay operated (a) loqks on its c~ntact and windings in aer­
ies to ground on the make contact of the (H) rels.r. (b) Closes a cir­
cuit over lead Y operating the (GA) relay in _the starting circuit. (c} 
operates the UP magnet from ground on the ":wt commutator~ brush and aeg;.. 
ment causing the line tinder selector to travel upward and hunt tor ter­
·mtnals on the ·calling line. (d) Cl9ses a circuit from ground on the "11" 
commutator brush and segment through the break contact ot the (E) relq, 
to battery through the inner winding of the (CI) relay, operating the 
(CI) relq. 

fhe (GA) relay operated (al removes ground trom lead ST • . (b) Loclu 
to ,8l"Ound on the annature of the (STA.) r.elay. (c) Closes a _circuit oper­
ating the S'l?-A ma.gnat. 

9. SELECTING A SENDER 

As the line tinder ·selector starts upward, hunting f'or the calling 
line. a circuit is c+osed through the 1.! COl'Ul'IIUtator, slightly a:tter the 
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brushes of the selector moTe off-normal, Ground on the K connutator brush 
and segment, operates the line finder (E) relay. The (E) relay operated, 
(a) Operates the (MB) relay- from ground on its armature, through the breale 

_ springs of the 11B jack, to batteey thrOllgh tm inner winding of the MB 
relay. (b) Closes a circuit tr001 ground on the upper inner contact of cam 
I, !DBlce contact of. the (E} relay, to battery throq.gh the inner winding ot 
.the (DJ re1q, operating the (D) reiay, (o) opens the opera.ting circuit 
ot the (CI) relay, · thus permitting the relay to release if the test brush 
of the sender ielector is making contact with the test terminal ot an idle 
send.er. lf the test brush of the sender selector is making contact with the 
test terminal of tba buay ■ender, the (CI) relay locks through its outer 
Winding, the lmrer contacts ot cam s, nake ~ontact of the relay to ground 

. on the test brush ot the aender selector. With the ,{CI) relay held oper-
·ated, the operation ot the line finder (E) relay al_,o closes a circuit 
operating the (F) rela7 in the line tinder circuit am the district selec­
tor (SS) magnet. This circuit is traced from battery through t9e l,000 
ohm winding of the (F) relay am thrOllgh the windings and break: contact 
of the (SS) magnet, make contact, ot the (CI) and (E) relays to ground on 

,--- cam H, thereby stepping the sender selector brtishes. If' the next sender 
circult is'idle the (CI} relay releases, in turn stopping the selector, 
but it the next terminal is busy, the (CI) relaf remains oparated and the 
sender selector continues to step tmtil an idle sender is found. When ­
tm (CI) relay releases, the test terminal or the selected sender- is im­
mediately •de buay to all hunting sender selectors by ground connected 
to the test brush tr001 cam H, through the make contact of the (E) relay 
am the breale contact ot the (CI) rela.r, This busy ground is connected 
until the aWitch advances trCJD position l 1/4. The operation of the {F) 
relay opens the tip and ring leads between the line finder commutator 
and the distr.ict circuit, and prevents the district (LJ re~ frODl opera­
ting and a.h'anoing the diatrict switch from normal, it the line tinder 
selector connects t .o the tel'TJlinals of the calling line before the sender 
selector tinds an idle sender. 

10. · rwc1w THE »1sm1cT Busx - m (JIB) RELAY OPERATED 

('a) Locks from ground on the arnature and outer make contact of the 
(STA) relay in the START circuit, lead X, make contact, and outer wlJKling 
of the (MB) rel&¥, to batter,y on the break cont~ot and a:miature ot the 
(SL) relay, so that the (MB) relq will not release should be selector 
return to normal whlle another call is going through, (b) Closes a cir­
cui t trom ground on the M comrmtator, make contact ot the {LF) and (MB) 
relays, to batteey through the 800 ohm winding ot the (F} relay, which 
operates it the relay was not previously opera.tad, (c) Connects ground 
on its armature to the series circuit through the (MB) relays of the other 
selectors in the sama group, thua permitting the operation, over lead dB 
ot the (CA) or (CB-) 1"91.aya in the starting oircui t, when all line tinder 

.·. , . t 

• 

.I 

'ii 
' 
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selector• in the group 11re oft•normal, (d) opens the circuit over lead 
Y, to preTent the (G.A.) rela.7 traa.reoperating. (e) Transfers the S'l' lead 
to the nest line finder, Which, • busy, tranatera ; the call over the 
ST lead in the same maoer mtt u• an idle line timer is tound. 

As the line finder aeleotor oontinms upward, at the end of the trip­
ping zone, the "IC'• brush makes oontaot w1 th the 11K'• commutator and con­
:naota grounC,- to lead "KK Which causes the ('l'R) relay in the trip circuit 
to release· but holds the (STA) relay -operated. The release ot the (TR) 
rela7 olc;,ses the series locking oircuit through the wiming ot the (TR) 
relays in the o.ther groups and releases the two associated trip magnets • 

. When the "IC" ooanutator brush moves oft 1- commutator segment, ground 
1a disconnected . trom the "IC,. lead oausing9'\h~ ( STA) relay to release, 
The release of the (ffA) re1'1 (a) opens the locking o ircui t through the 
(GA) relay which releaiee, (b) opens the circuit over lead ttx•• thereby 
opening the locking path ot the line finder make busy relay, (ot open• 
ih~; otrcui t through the STP-J. magnet which releases am step• the brushes 

• ot the I. group distributor selector to the next terminals, (d) removes 
the short circuit trom the 500 oblQ winding of the (CA) rela:,, but the ( CA) 
relq Will not operate -imleaa all.ael•ctor• in the group are. buay. 

• 12. LiliB Fimm,t ~Im>S LID 

.. l'ben the selector , brushes make contact. with the terminals associated 
.wuh· the calling Ilm, battery on the "B" terminal operates the (O) relay 
tn the trip -circuit and the (H) relay in the line finder circuit. With 
the· (H) ·ralay operated, a 50 Ohm non-inductive smmt ia connected around 
ita winding to ground on its armature . tor the purpose ot increasing 
the amount ot C'IU'rent through the 500 ohl'll winding ot the (O} relay in .the 
trip ctrcuit-__ thus speeding its operation. This la necessary on account 
ot the ·v9r7 ,ahOrt ti.me period during which the ''H" brush makes contact · 
with the "H" terminal before the circuit over the "H" lead is opened ~ 
the overthrow ot the s~lector. The (0) relay operated openi, the looking 
circuit -ot, the. (K) relay but the . (K) · relq is slow in releasing and holds . 

· the (LO) · re.lay operated thereby holding the (0) relq operated through 
its 1500 obm Winding in order to Pff?D1 t tbe (BA) relay to release before 
the (O} relay. · Otherwise anot.har line finder might be started by this 
cal_l. The {Bl relay operated, opens th~ circui_t which holds the (LF) re­
lay, ope?'ated, bUt the (LP) rel• doea not release immediately on account 
of a circuit being closed :!rom ground on the '','C'' oc1onmutator brush and seg­
ment to battery through both 'Vfindlngs ot the (LF) relay in series'! The 
(LP) rela7 is t:bua held operated until the ·,brushes are centered on the 
terminal• ot the; oalllng line. When -the .c1rcui t through the "0" com.'!lUta­
tor segment 1• opemd, the (LF) relay releases. The release of the (LF) 
relay (a) opens ~h• circuit thro~ thel.JP magnet, which stops the selector 

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



( 22 Pages, Page 6 
Issue l BT 52005-02 

, Janue.eyll1 1924. 

- ' 

i .. ' 
\ 

\ ,. 
\ 

· brush9s on the terminals of the calling li~ (b) opena the circuit 
through the 800 ohm winding of the (F) rel• so that when the circuit · 
through its 1000 ohm winding is opened by the release ot the (CI) re­
lay when the district sender selector seizes an idle sender, the (F) 
relay will release, (c) closes a eircui t operating the (SL) relay. 
This circuit is traced trom ground on the "M" conmutator, break con­
tact of the (LP') relay, mak8 contact of the (E) relay, winding of the 
{SL) relq, cam T~ malce contact ot the (D) relay, to battery on the · 
break contact ot the (DS) relay. · · 

The operation tar a call originating in the last 20 lines of a 
group of 40 lines will be II imilar to t:te. t already described for the 
first 20 lines except that the (STB), (OB) and (GB) · relays are involT­
ed instead of the (STA), (CA) and (GA) relays. 

13. THEADJUS!l"UENT OF THE "0" COMMUl'ATORBRUSH 

The adjustment . . of the ''C" comnutator brush, with rel&tton to the 
tripped ''H" multiple brush, is such that it doe~ not break contact 
with the "C" con:rnutator segment until slightly after the holding cir­
cuit through both Windings of the (LF) relay ls opened by the operauo·n 
or the (H) rel~ When the H irush makes contact with the H tenninals to 
Which battery is connected. The UP magmt~ therefore remains operated 
and the selector continues to travel upward unt 1l the br,mhes are oar- · 
ried slightly above the center ot the line terminals, allowing the lock­
ing pawl to-enter the notch on the ract attached to the brush aupport 
rod. At this time, the holding circuit througjl both windings ot the 
(LF) relay is opened at the "C" commutator, releasing the relay. 1'18 
(LF) relay released, rele.ases the UP magnet. The selector then drops 
into place, tlus centering the burhsea on the line terminals. 

14. LOCKOUT FEATURE 

The op&ration of the lockout feature is as follows: The operation 
of the (BA) . or (BAl) relay when a call is started op~rates the (AL) rel&¥ 
in the start circuit• through the normally closed contacts of the (LO) 
relay. The (AL) relay operated, holds the (LO) rel~s o:f any other trip 
circuits locked up Which may be operated. The ope?'ation of the (K) or 
(K-1) relay' after the (STA} or (STB) rel,ay ope..ra.tes causes the operation 
ot the (LO) relay. The operation ot the (LO) relay will release the (AL) 
ralq in. t:be start o-trcuit provided it is not held operated over the (AL) 
lead or another trip .oiroui t 'by a call waiting to be served. If no oalla 
are waiting in other trip circuits the release ot the (K) or · (K-1) rela7 
af'ter the line bas been tound will release the (LO) relay. However, it . 
calla a.re waiting to be served in other · trip cir.cuita the (AL) relay in 
the start oircui t will remain _operated, holding the (LO) relay in thia 

- .... ,.,. 
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trip circuit operated. The (LO) relay operated holds ground on ·the 1500 
ohm Winding of the (Ol rel&iv preven:ti~ the (0) relay f'rom releasing 
until calls waiting in other trip circuits have progl'esaed far enough to 
oyerate their corresponding (LO) relays, thereby releasing the (AL) relay. 
!he (0) rel'W being held operated prevents a secom call from starting 
in this trip circuit. 

15. . OVERFLOW 

If' a line finder fails to stop on a subscriber's line on account ot 
the H lead being open, due to the subscriber flashing his switchhooi or 
for other reasons, the line f'inder Will traTel to the top ot the bank 
,"lb.ere the brush Will make contact with the H comb operating the -· (O) rela7 
in the same manner as when the line is found. The If and R leads being 
9pen at overflow, disconnection takes place and the line finder returns 

,. to normal as soon as the sender is found. 

•16. l!XERGENCY RELEASE OF START CmCUI1' 

17. 

18. 

It either the (STA) or (STB) . r~hay remains operated due to the . failure 
ot the (TR) or (!IR-1) relay in, the trip circuit to be shunted out and re­
leased, the (KP) relay operates as soon as interrupter contacts 1, 3 and 5 
close and locks under control of' the (STA) or (STB) relay. · I.t it remains 
locked f'or approximately two seconds, interrupter contacts 2 and 4 close 
and connect ground to either the (TR) or (m-1) relay in the trip circuit,: 
depending on whether the call is through the A or B sub-group, releasing 
th9 (TR) or (m.:.1) relay. When ground 1s removed by the. opening of the 
interrupter contacts 2 or 4, the (STA) or (STB) relay releases releasing 
the (KF) relay and restoring the circuit to normal. 

START CIRCUIT ALAlUI 

The closure of the interrupter contact 6 which occurs at the same time 
contacts 2 and 4 are closed while the (KF) relay is operated, operates the 
(KA) relay. The (KA) relay operated locks under control of the key at the 
trouble desk, lights a lamp at the trouble desk individual -io the line 
tinder frame and operates an alarm. The operation of the ka~ releases the 
(KA} re~. ··extinguishing the lamp and silencing the alarm. 

ALL SELEC10RS IN ONE SUB-GROUP BUSY 

It all the selectors in sub--group A,1 for example, are busy, the (CA} 
relay operates in .a circuit from ground over lead CH, 500 ohm winding ot 
the (CA) rela,- to battery through the 600. ohni resistance c. · The (CA) 
re~ operated transfers the circuit OTer lead I from the winding of the 
(STA) rel,ay ,to battery through the winding of t:m (SA) relay and the break 

·,. 
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I 
I 

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



( 22 Pages, Page 8 
Isaue_j_B! 52oos-;.02 

. Ja.p.pa17 11. 1924. 

,' 

l• 

', 

contact ot the (SB) relq. l'hen -a call is now received the (SA) relq 
operates in tum operating the (STB) relay. · 1'he (STB) relay o-pehted 
operate■ the (K) relq, starts a selector in tba Bad-group hunting tor 
the calling line, and cloaea a looking oirouii through the 1000 ohm 
winding and malt8 contact of' the (CA) rel8-,?'. This is to prevent the re­
lease ot the (CA) relay should a selector become available in the A 
sub-group while a call is going through the B sub-group. It all selec­
tor• in ,sub-group B are -buay, the operation is similar except that the 
(C1f), (SB) and (STA) relays now operate. 1'he (SU) rel.a¥ operated, 
starts a selector in the A sub-group hunting a■ explained before. 

19. .A.LL SELECTORS IN BOTH SUB-GROOPS BUSY 

If' all the selectors in both sub-groups are busy, both the (QA) and 
(CB) relays are operated. Should a ~all be received in either 8'1b-grattp 
under these conditions the corresponding (SA) · or · (SB) relay operates 
but neither the (STB) ·nor (3TA) relay opera~•• as the circuits to gr·ound 
on the armature■ of the (CA) and (CB) relays are open. l)IIUl a call 1a 
received in the A or B sub-group While all selectors are may... the mea­
sage register in the start cirouit operates through the ma.kB eontacts 
or tm (SA) relay to ground on tm armature ot the (-CB) re_lay it the 
call is in sub-group A or through the mak.'8 con'8.ot■ of (SB) relay to 
ground on the armature of the (CA) relay it the call ia in a'ab-group B. 
!he message register thus indicates the number of calls wh1ch were ori­
ginated while all tm line. finder■ were busy. 

20 • LINE FINDER TIME AURll 

If a line finder doea not find the aub■oriber'a line within 35 second.a 
af'ter the receiver at the calling station is remoTed from the swito.bhook, 
an alarm 1a given in the following manners The (BA) rel.q operated con­
nects battery to lead B, winding of the (frame) rel~ (B) brush and ter­
minal l of the ST.ART aro or the time alarm selector, break contact of' the 
frame relay (Al to the interrupter contact. When the interrupter contaot 
closes, the (B) relay opirates. The (A) relay does not operate, however, 
on account ot its winding being short eircui ted by ground on the interrup­
ter. When the interrupter contact opens, the short circuit is removed from 
the winding of the (A) relay; which now 099rates in series with the wind­
ing and made contact of' the (B) rela.,v, to grO\lnd on the armature of the (B) 
relay, thus holding both relays operated, The next operation of' the inter- • , 
rupter operates the (TA) magnet, over a circuit from ground on the make 
contact of the interrupter, ma.kB contact. of' the {:l) relay, terminal 1 and 
brush or t~ STEP arc of the a~lector, to battery through the winding of' 
the ( TA) magnet. When the interrupter contact opens, the (~A) magnet re­
leases and steps its brushes one step on its back stroke. The aelecto~ 
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bnah&• advance one step tor a&cb make and breaJc of the interruptel"' con'­
tact, wbiob ia of ·,an in~•rval of 1, 'aeoond.•~ unt 11 the fitth ter,uinal ot 
the selector .1. reaeb.e;d 1'h&n tbe ·-oireuit tbrolJ&h the interrupter 1-a 
01>41ned. . Wh;n .' the · tifth termisl of the a•leotor is reached, ihe BA ... J. 
lan'P ln the · trip · circuit ·ughta . fro~ batter7 •on the armatlll'.'9 of the- (A) 
(tranMt): l"elay, termi•l ·5 and bruh ot the ·LAMP arc at the aelector~ 
1,.,4 4, .thi-o\18b t.he ... contact ot ·the (BA) relay, BA-1 la,np, 1&&4 o,· . 
tQ ~ouhcl through tbe Winding ot .. the (Bl (altlel r•~ in tbe tin,e, alarm 
oirc,uit, Whioh O!)ttratea. fha- (:BJ relay operat,4, ,ope-rates the• (.l) (aiale) 
relay-. b (Al re~ operated., .U.gb-'s the , aisle pilot and main · or mon­
itoring board laap.,·, througtr their respeotiYe auziUary alarm c1rcu1ta. 
When the aolll"ce of trouble 1a removed am tha (BA) relq, in the trip 
oircuJ.,. t has released. the circuit• ove:i" l eada . A an4 B :&r• opened, in t~n 
r•l&asing' both the trama and aisle {A) and (B) relqa. extinguishing the · 
aisle and min or· monitoring board lamps and ailenci~ the alarm. !1.'!le 
release of the (l3) (trame) rel~ also closes a 'ciro:liit trom ground on its 
armature, through tel'!lllnal 5 and the bridging bruah of the RETURN arc ot 
the selector to batteey through the ·break· Qant•ct a'nd 1'1nding: of the (TA) 
magnet, whtoh operates and steps the selector 'bru,ahea to terminal 6. in 
,thich position it · a1'Bfta the next closure ot lead B. 

RESTORING TO NOmu.J. 

Should the circuit oyer iead ! be opened before the tif'th terminal ill 
reached by t lB selector,' tbs (A) and (B) trame relays release. 1he {B) 
rel:v- '1"8leased, causes the se lee tor to ad.Yance to the next normal pos.ltion, 
awaiting c1os1ll'9 of' lead B, as prevtously desert bed. fhe op&l'ation of the . 
(NL) ltey ·atepa· the selector burhses to the neitt normal position b7 way 
of the - ~ ·b~idging brush and 51 10, 15, · O:i" 20 termiml, as the case ID&i.V oe; 
It the selector haa been· at normal position 6, 11, or 16, when t• (BA.) 
relay -operated. the operation would lave been the same as described tor 
poai,tion 1 • 

._../22. SIWLWJEQYS C.UMJ 

If there are ainml.taueoua oa.lla in both the first and the last 20 line■ 
ot a. ·group of 40 lines the relar~ of 'both· aub--group■ will operate •• as• 
crtbed abOve. starting two ;line finders in, ditterent •ubi'.-groups at the · same . 
time. In this casa the H leads of· the two . l1119a are connected together and. 
connected to battet7 thrmigb the (0) relq. OD8 of , the line tinders Will 
atop on the first line. The other line tinder will either stop on. trut ••-

) . oond line or tra,,el to 011tr't1.01r and return as described previo~•~• 

23. lgSSAGE B)foI S'£R 
✓ -- i. . 

,On message regiater calls ◊n individual message rate lines the . •••age 
register (11131 . ope~ate■ on battery over the H lead when the call ta , aharpd. 

\ 
\ 

' 
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24. ADVANCING ffl DISTRICT • RELEASING THE TRIP CIRCUIT 

The (SL) re.lai ope~ated9 (a) connects battery to the ,s .. lead, making 
the line test busy at th& final frames and operating the (CO) relay in the 
trip circuit {b) oloaea a circuit whi~ operates· the district (L) relay 
and (CH) relays. !he (oof relay operated, reltases the (L) relq in the 
trip circuit Which in turn releases the {BA) relay and opens the aircui t 
through thll primary wi,nding ot the (0) relay. Another call may now 
be started Within this same _group' of 20 °lines if the start circuit ·1 ■ re&q 
tor the call, provided there are no calla waiting in other groups Which 
have· not been ser•ed. · The ( CH) relay• is operated by a circuit . tr0n1 groWld 
on the N commutator brush and segment, thrCJllgh the break contact ot the (F) 
relay, malte · contact ot· the (SL) relay, cam O, to battery through both 
windings of the (OH) relay. 1'm same ground is then connected through cait 
R to battery through the 800 ohm winding of the district (L) relay. The 
(CHJ relay operated, closes a circuit trom ground on cam I, break contact 
ot the (CS) relq, make contact- ot the (OH) rel~ to battery thi:ough the 
selector time alarm circuit not · s~wn, Which performs no useful f'llnction 
at this t1!119. The (L) relay operated, closes a circuit advancing the dis­
trict switch to position 2. Thia circuit 1a traced from batter:, through 
tbl R -.gnat, cam B, make contact ot the (L) relay, to ground through oam 
•• As the 1nr.ltch ad-n.ncea from position 1. the o1rcutta through the (L.) 
and (CH) relay• are opened, releasing the relays and disconnecting the se­
lector time al&m1 oircui t. In -posit ion 1-1/2 to 2, the associated sender 
1a _ held b,-y by ground through cams H am c. 

With the awitch in position 2, the tip and ring leads are closed from 
, the calling line to the t-ip and ring leads of the associated sender cir­
cuit, thus permitting the dialing tone. to be transmitted back OY~r the 
dialing ci~cu1t trom the associated, sender, as an indication that the 
apparatus 1s ready to receive ,the call by the operation ot the~ station 

, dial. .The tip side ot. the dialing circuit is closed from the tip of ,t;tte 
line, through ,the br~ak contact ot the (F) relay, cam P, to the tip brush 
ot the sender selector. 1ha ring side of the dialing circuit ls cloaed 
trom the riiig lead of the line, through the break contact ot the -(F) re­
lay, winding ot the (DO) relay, cam Q to the R brush ot the selider selec­
tor. , In position 2, the (CI) relay operates through ita outer winding to 
ground. on cam s, and r8Dl&ins operated until the switch advances trm.n poai• 
tion 10. !he (CI) relay operate'd, (a) connects gr012nd through the inner 
contacts ot cam S, to the test brush of the sender selecto~, thus making 
the associated sander test buay after the switch advances trom position 
2, (b) closes· the tip aide ot the fundamental circuit through to the sen- · 
der and (o) closes the sender control (SC) _through cams V and u, to bat­
te.r! throuS']l · the o'Dter winding · ot the (D) rel•. After the sender func­
t1ona. the fundamental circuit is established tor tb9 operation ot- the 

-.~ .. . , '· 
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district (L) relay and the stepping relq in the sender. ~1• c1rou1t ia 
traced trom ground in . the sender o iroui t, through the ft b?"Uah, make con­
tact of the {CI) relay, cam L, to battsr:v t-hrough the 1200 ohm Winding of 

. tb) (L) rela.v, which oparatea. !ha (L) relay operated, locks througti i ta 
1200 oh'D Winding and make contact to the same ,ground owr the P'T lead and 
advancea :the sWitch to poa1t1on, 3 .tnm··ground on oaa)l~ The 500 obi wind­
ing o.t the (OH) rela.7 is alaa,,:--GlJnneoted through cam U, in parallel with 
the windi~ ot the (D) relat to the 80 lead. Stlould the (QU) relay oper­
ate at this time due to a h-igh resiatame gromcl in the sender circuit, 

' . -
no usetul tu.notion will b8 performed. 

DISTRICT BRUSH SRLEOTlOlf 

. With the switch in position 3. the UP nagnat 1a o~rated .~r ,:f,ma:p 
selection over a c trcuit traced from battery ·through the 1'1n4~ng ot the 
~gnat, oam C make oontaot of the (L) rela7, to ground tbroug);). . t:b& cam •• 
.i\,s the selector moves upward in poaition 3, carrying the oonmmtator bruah-

· es o-rer the commutator segment a, the A. se911ent · and brush intermi_tte11tl,J 
connects ground to tba tip aide of the tmdamental olroult' thrOl18h ~ · 
K and L. holding the (L) relay operated. but '.auoceaalvel1. short c 1rc11$'► 
ing the stepping relay in the •ssooiated sender ·c1rcuft, thu.· rele_a.1ilig 
and permitting its reoperaUon until the pro;~•i- brush ha:a "been ael•cted. 
When sufficient. impulses haYe been sent back to aatiafy the send.er, the 
tundamental circuit 1a opened, relsaaing tbe (L) r•la~,. The (L} relay 
rel&ased, opens the circuit through the UP magmt, t~reby stoppt'ng the 
upward movement of the selector, and a._dvanc.ea the ·IIWi teh to position 4. 
This circuit is traoe.d from ground thi-ough oam a, · break contact ot , the 
(L) relay, cam B, to batte17 tbroagh the R mapet. When two digit sen­
ders are used with this oircui t, the advance of the sender replaces the 
high resistance of the SO lea<l· with a 500 ohm grouncl, tJltaa insuring the 
operation ot the (OH) - relay. In posttion 4, the trip magnet (1'11) 1• 
operated from ground thro\lgh cams, and the .(L) relq is oP•rated and 
locked to ground oil the fundamental circuit preYioualy or,acrfbect.. ad.vane• 
i?Jg the switch to position 5. 

27. DISffiICT GROOP SELECTIOD 

With the switch in poaition 15, the U,J> magnet is reoperated. and. the 
trip magnet being operated, causes the p:revioualy selected set ot burshea 
to ·tri'P" When the selector start• upward. .A.a the ael.ector moTes up,ard 
tor ~oup selection, careying tlle br'Wibea o'l'er theconmutator segments, 
the B se@Plent and b?"Ush intermittently connacta «round' to the tip •1• 
ot the tandamental o1rcu1t through cam L holding the -district {L) rela;y 
opel"ate4, but auooeeaively· abort circuiting ' the 1·tepplng .relq in the 
asaoc_iat•d sender fircuit, thus releasing ad pei,nltting its oparation 

,,. 
r 
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until the prcper group has been selected. When sufficient - impulses have 
been sent back to satisfy the sender, the f'tmdanental circuit is opened, 

'releasing the (L} relay which in turn opens the circuit through the UP 
magnet and advances the switch to position 6. When three digit senders 
are used with this circuit, the advanc~ of' the sender replaces the h18)1. 
resistance ground on the SC lead with a 500 obm ground, thua insuring, :the . 
operation of the (CH) relay. With the switch in position 6, a circuit 

· is closed from ground on the line finder B commutator, brush and segment 
through the break contact of' the (F) relay, llllke contaot of the (SL) relay, 
inner contacts ot cam o, cam R, to battery through the 800 oh'!l winding 
of' the (L) relay, operating the relay. The (L) relay operated, advances 
the switch to position 7 in a circuit f'ran mttery through the R magnet, 
cam B, make contact of the (L) relay, cam K, make contacts ot the (DJ re­
lq, to ground through cam I. 

~. mumc HUNTING WITH TRUNK IDLE 

Should the first trunk in the group in which the selector is hunting 
be idle, the (L) l"elay releases as the sWi tch leaves poai t ion 6 1/4~ · 
When 'the sWi toh enters poai t ion 6 1/2, ground is connected to the sleeve 
of' the selected trunk through oam. M, break contact of the (L) relay, cam 
E, aa a busy condition until the sw1toh advances to position 7 3/4. 

29. TRUNK mm,:rm WI!l'H FIRST TRUNK BUSY 

Should .the first trunk in the group in which the selector is hunting 
be busy, the (L) relay 1a held operated. in a circuit trorp battery through 
it• inner winding and make contact, cam E to ground on the sleeve ter­
minal of the bwly trunk. With the switch in position 7, the UP magnet 1a 
reopen.tad from ground, cam M under control of' the (L) relq and the se­
lector travels upward until an idle trunk is- f'ound. Whe~ the idle trunk 
1a found, th!t locking oircui t thrW@h the inner 'Wi?iding of the (L) relay 
is opened "!Jilt the rela~ doe■ not release iJlmledt.tel~, dm to a circuit 
being closed from battery throllgh its out.er winding, cam. R to ground through 
th& C commutator brush and segment. Wh&n the' brushes are centered on the 
trunk terminals, the circuit · through the C oonnutator segman~ is opened 
and the (L) relay releases and opens the circuit through the UP magnet, 
which stops tb!t . selector brushes on the tenninals of' the selector trunk:o 
Tlle (L) relq released, also adTances the m tch to p6aU1on . 8~ 

30 • "C" COMMQ!ATCll . 

The adjustme·~ ot the "0" oommitator brush, With r~lation to the 
tripped sleeve multiple: bru:Sll, 1s such, that it does not breaic contact 

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



.. . 

---~-~ 

( 22 Pages·, Page 13) 
Issue_l_BT 52005-02 
January 111 1924. 

with the C oomnutator, until slightly atter the holding circuit through 
the Loner windi?JB ot tba (L) relay is opened, by the sleeve brush leav-

. in« the busy tex-miml1 an·d making contact with the sleeve terininal ot 
the idle trunk. The UP magnet, therefore, remains operated and the se­
lector continues to travel upward until the brushes are carried slight~ 
ly above. the center of tbe tr,unk terminals, al lowing the l9oking pawl 
to enter the no•b on the rack attached to the brush support rod. At 
this time, . t)le holding circuit through the outer winding ot the {L) re­
lay ia opened, at the "0" commutator, releasing the relay 'Which dis• 
oonnecta ground, trom the eomutator :teed bar, (G), releasing the UP mag-
net. The aelec:tor then drops · into place, thus centering the brushes-on 
the trunk terminal.. ·Dax-ing trunk hunting, 1n position 7 only, the com­
mutator teed ground is supplied from ground on cam Munder control of 
th& (L) relay. ;Thia 1s to prevent . the rec;>peration o:t the (L) relay by 
the closing o:t a circuit between the C conmutator brush and segment on 
the overthrow ot the selector or as-it drops into placeo 

310 . SELECTION BBYOJm 

.. 

• J.s. the sWitoh adTances to posit ion 7 3/4, ·gro,md through cam E is 
conneot~d to the sleeve ·ot the seleoted trunk as a busy condition. 
WJth'· the ·swltch in 'position 8, a circuit is closed trom ground on the 
-armature and· make con~ot of the .(CH) reli.w-, through cam o, cam R to 
battery through the outer winding -of the (L) rel~ Which operates, ad­
vancing the switch to position 9 •. In position 9, the tip and.ring sides 
· ot the outgo~ng r-_mdament_al circuit are closed through the tip and ring 

-'. •' tem111&la ot the · ,elected trunk :tor selection . beyond, through the n &nd 
FR bl"ushaa of the sender selector, and cams , an4 G respectively. After· 
the ,.1ecti011 beyond bas been completed, ground in the sende·r is removed 
:trGID the SC lead, releasing the (OH) relq, in turn releasing the (L) 
relay. Die ,(L) · relay released, advances the switch -to posit ion 10. .As 
the swi toll :.aves posit ion 9 l/2, the dialing circuit is opened at cams 
P and Q:, in position 9 3/4, the tip and ring leads frpm the line finder . 
are closed throUBh cams :P •and Q respectively to 24 volts battery and 
ground in th• district, holding-the (DC) relay operated, under control 
o:t tbe atation switchhook. With the (DC) relay ooerated, a locking cir­
cuit .is closed tor the (D) re.lay after the SWitch aavances from position 
10. Thia circuit is traced fro!'Jl battery through the inner winding of 
the (D) relay, make contact, o:t the (DC) relay, make contact of the (D) 
relay to ground thro'QBh cam I. !he {D) relay (l 78-AK) is made · slow in 
relaaaing in order that the conn&ction will not be lost it the switch­
hook at the called station is momentarily depressed. With the switch 
in position 10, the sender circuit functions am connects ground to the 
~ lead, causing the (L) relay to .,operate and lock tbrouBti its inner 
Winding oTer the tip of the fundamental cil'eui t previously described • . 

. . . ; · -.. 
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The (L) rel~ operated, ■d,,qances the switch to tho talldng selection po-
sit ion until the relay is/released by the operation of the sender circuito 
As the swttch advances, ground is intermittently connected to the tip 
sld"e ot the tundam~ntal oh·cui t, through cam E, holding the (L) relay oper­
ated, but successively short circuiting and p,rmitting the reoperation ·· 
of the stepping rel~ in the sender circuit. When sufficient impulses 
have been sent 'ba,ok to satisfy the sender, the i'undamental oiroult is 
opened, releasing the (L) relay• The (L) relay released, opens the cir­
cuit through the B magnet, stopping ~he switch in positions 11;, 12 or 
13, depending upon the class ot call~ As the switch leaves position 10, 
the holding cirouit 01' the (Cl) relay is transferred :tran ground on ·cam 
I to ground on. cam E under the control ot the (L} relay. This circuit 
is traced trom batter¥ through the outer winding o:t the (OI) rel'9', inner 
contacts of' 'cam U, make contact of the (C~) relay, cam V, make contaet 
ot the (L) relay to ground through cam E. The. release of the (L) relay 
opens the holding circuit through the {CI) rela:,, disconnt\'oting the 
sender from the district circuit. ; 

CALLED PA."lTY ANSWERS 

When the received at .the called atation ia removed from the sWitch­
hook, with the sWi tch in position 11 or 12, reversed battery an4. ground 
from the incoming circuit operates the (CS) rel&l'• The (OS) rela.7 oper­
ated, closes a circuit from ,rowid on can I, through can l'l, winding ot 
the {I) relay, to battery through the f3 contact ot the 160-H interrup~ 
tar. When the interrupted contact closes, the (I) relay opentes and 
looks on the s&lD8 ground through its make contact. When the f4 con.tact 
ot the interrupter closes, the operation ot the (I) · rela,- olosea a cir­
cui t trom ground on tb!t interrupter contact to battery through the 1000 
ohm and500 obn Windings o'l the (CH) relay in aeries, operating the 
relay. The (CR) relay operated, :i<,cks through ita windings, cam O, to 
ground on its make contact and armature and closes a circuit 'from bat­
ter:, on its maJte contact tor holding tha (SL) relay operated. The 160-H 
interrupter is so connected in the oircui t that the operation of the 
(OH) relay is delayed tor at least two second.a .aner the· (CS) relay oper­
ates. This delay is to prevent the false operation ot the (CH} relq · 
should the (CS) relay operate momentarily before .the called party an, 
swers due to any line dlstunb&noes. 

OPERATOR ANSWERS 

The switch adTances · to p·osition 13, as detcribed above and when t:be 
operator inserts the plug ot an anawering cord in the · answering jack 
01' th& trunk the (CS} relay operates on reverse battery and ground, over 
the trunk. b (OS) relay- operated,· closes a oircul t trm the sa. 

• 
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ground on oam I, through cam R, to battery through the outer. winding 
ot the (L) re,lay, which 09erates and adTances the sWitch to position 
14. With the switch in position 14, thlt repeating coil am battery-
~re :.disconnected and the f and R leads are oonnected directly to the 
T and R brushes of the selector through ca.ma P and Q, respectively. 
Aa the switch enters poSi t1on 13 1/2, tbe (L) relay locks in a cir­
cuit trom ground over lead S of the selected trunk,· through cam E, 
to batteey . through the make contact and inner winding ot the (L) re­
lq, and ln position 13 3/4 the looking circuit through the inner 
Winding of the (D) relay is transferred frcm the con tac.ts of the (DC) 
relay to the contacts of cam J. In position 14, a checking tone cir­
cuit is closed over the sleeve of the operator's trunk, cam E, make 
contaot of the (L) re~, cam V 2 M.F. condenser, cam W, the S brush 
and terminal at the line finder bank:, to ground tlhrough the winding 
'of' the (CO) relay in the line circuit tor number checking. 

34. DISCONNECTION - REGULAR CALLS 

When the receiver at the calling station is replaced on the switch-­
hook, the (DC) relay releases, in turn releasing the (D) relay. The 
(D) relay released, closes a circuit operating the (F) relay. The (F) 
relay operated, disconnects the tip and ring of the trunk from the line 
and closesa·.clrcuit from grwnd on the N commutator brush and segment, 
through its ··imk8 contact, contact ot cam D, to battery through the 
R magnet, ·advancing the awitch to position 16. 

-
35. MESSAGE REGI81'ERING· 

.On tneHage register district circuit, with the switch in position 
16, a oirouit is closed from battery, make contact of the {CH) relay, 
cam T. through the three 18-AJI' resistano~s in parallel, H brush and 
terminal at the line finder bank over lead H, to ground through the 
message register (MR) pPezeat1ng the message register. During the mes­
sage registering period, another line tinder selector hunting over the 
line terminal• in the same group will not stop its br\JBh on the multi­
ple terminals b~ this line at this time on account of its {FJ relay 
being shunted by the 5 ohm message register, while the H brush of the 
hunting selectot is passing over the H terminal ot the_ line. · When the 
149-0 interrupter contacts close, a circuit is closed from ground, 
through cam R, to battery through the outer winding of tbe (L) relay, 
oparatixg the (L) relay. The (L) relay operated, locks through its 
inner winding and make contact to ground on cam E. Ground on the II 
make contact of the interrup,ter: hi _closed through cam X, make contact 
of the (L) relay, ,puter contacts· ot earn J, to battery through the imer 
Winding of the (D) · relay, · Which operates. The (D) relay operated, ad­
vances the switch to position 17 in a circuit from battery through the 
R magnet, cam B, make contact of th.a {L) relay, cam M, make contact ot 
the {D) relay-, to ground on cam 1, · In posi t ion 17 .the A cam advances 
the .switch to 18. · 

" ... > ... " 

r ·;,il<..... ~ 
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R.ESTORING LHIB FINDER TO :JORMAL 

As the switch advances from l)Os it ion 16 to 18, the circuits through 
the (D), (SL), (CH) and (L} relays are opened, releasing the reley-s 
and disconnecting battery for operating tm :mssage register from lead 
H. The release of the (SL) relay disconnects battery from lead S, re­
leasing the (CO} relay in the line circuit, thus restoring the line 
circuit to mrmal. As tha switch enters posit1on 17, the release of the 
(D) relay closes a circuit opera.ting the (DS) relay. This circuit· 1s 
traced frcm ground on the 1J co!Illllutator, brush and segment, through the 
300 ohm winding of the (DS) rala,y, inner contacts of cam N, break con­
tact of the (D) relay, to battery on the break contacts of the {DS) 
relay. The (DS) relay operated, (a) · Locks through its make contact 
and 350 ohm \Vinding to the same battery (b) Closes a circuit through 
the outer winding of the (F) relay, thus insuring the relay to hold 
until both the line finder selector and the district selector have re­
turned to normal, and (c) operates the line finder DO\VN magnet, from 
ground on its armature, restoring the line finder selector to normal. 
When the line finder selector returns to normal, ground is disconnected 
from the M·commutator segment, releasing the (E), (DS) and (MB) rel~so 

RESTORIN'G TIIE DI STRICT '?O NOP.MAL 

With the district switch in ?Osi t ion 18, a circuit is closed from 
ground on the N commutator, brush and segment, make contact of the (F) 
relay, cam D to batte:ey, thr~ugh the di strict DOWN magnet, which oper­
ates and restores the dist~ict selector to normal. As the district 
selector returns to normal, a ciroui t is closed from ground on the Y 
com'lIUtator brush and segrr8nt, cam B to battery through the R magnet, 
advancing the switch to position 1 or nom&lo As the switch leaves 
posit ion 18, the circuit through the DOWN magnet is opened and in posi­
tion 18 1/4, the circuit through the outer winding of the (:&'~ relay 1s 
opened, releasing the relay and restoring the circuit to norraal. 

DELA.ISCONNECT ._ 

Should the calling subscriber fail t o replace the receiver on the 
switchhook, after the called subscriber has disconnected, the release 
of the (CS) relay, due to the incoming trunk functioning, operates the 
selector time alarm circuit from ground through cam I, thereby noti-
fying the switchman of the existing cond.i tions. · 

·-.~· . .; · 
DISCON:rIBCTION . TALKING TO OPERAT!~:_ · 

When the plug of the answering cord is in the trun..'lt .jack at the in­
coming end~ ground is connected to the sleeve of the trunk to hold the 
district (L) relay operated. If the plug of the oord is removed from 
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the trunk jack before the receiver at the calling station is replaced on 
the swi tchhook, the line relay in the trunk circuit will operate, there­
by holding the ground on the sleeve terminal of the trunk. When the re­
ceiver at the calling station is replaced on the switchhook, and the plug 
of the answering cord is removed from the trunk jack at the incoming end, 
the (DC} relay releases and ground is disconnected from the sleeve ot the 
trunk, releasing the (L) relay, tnus advancing the switch to position 15. 
As the awitch advances from position 14 1/4, the locking circuit through 
the inner winding of the (D) relay is opened at cam J, releasing the re­
ley. The (D) relay released, opens the circuit through the (SL) relay, 
which releases and o-.;,erates the (F) relay, which adva~es the district_ 
switch to position 16 fro.'ll ground on the N commutator brush ani segment. 
In position 16, ground on the armature of the (SL) relay through cam D 
advances the switch to position 17, the A cam advancing it to position 18. 
In position 16, the (CH} relay being normal, battery· is not connected 
over lead H to onerate the message register in the line circuit as the 

· call is not chargeable. From this point on, tm line finder and district 
selectors are restored to normal as described in paragraphs 36 and 37. 

DISCOITNECTION" ON ABA!IDONED CALLS 

40.1 DISCOUNECTIOU BEFORE LINE FINDER SELEc,oR FINDS LINE 

Should the c;alling subscriber replace the receiver on the swi toh­
hook before a hunting selector finds the line, the (L) relay in the 
line circuit releases, removing battery from the H terminals at 
the multiple ban~, assuming the calling line to be in sub-group 
"A". 'fhe trip circuit and start circuits operate and in turn oper­
ate the (LF) relay which starts the selector hunting. The selector 
Will therefore travel to the top of the bank and when the H brush 
of the selector makes contact with the terminal of the H comb, at 
the top of the multiple bank, the (H} rela;r operates. The (H) 
relay operated, releases the (LF) relay, which in turn releases 
the (F) relay and opens the circuit through the UP magnet, stop-
ping the seleotoro The N cofmlutator segment is opened with the 
selector brushes resting on the ''H'' comb-t-terminal to prevent the 
district switch from advanoibg from normal when the (F) relay is 
released by the release gf the (LF} relay. With the (F) re~ 
released, the (DS) relay operates from ground on the X co!!Jilutator 
brush and segment, through its 1,000 ohm winding. The (DS} relay 
operates the DOWN magnet, restoring the selector to normal. 

40.2 POSITIONS 2 TO 6 

If the recel'ver at the calling station is replaced on the switch­
hook while the district switch is in position 2 to 6, the dialing 
circuit ls opened at the calling station, causing the sender circuit 

• 
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to function and connect a direct ground, to the (SC) lead, 
causing the (D) relay to release on account of the increased 
current fiO\llling through the outer winding of t he relay. The 
(D) relay is connected differentially but does not release 
when its inner winding is connected directly to ground and 
its outer winding connected to ground in series with a re­
sistance. The (D) relay released, operates the (DS) relay, 
Which restores the line finder selector to normal as des­
cribed in paragraph 36. The (D) reley released, also opens 
the circuit through the (SL) relay which releases. The (SL) 
relay released, disconnects battery from lead S, releasing 
the (CO) rel~ in the line circuit and adva~es the district 
switch to position 6 from ground on the armature and make con­
tact, through the lower contact of cam D. With the district 
sWitch in position 6, a circuit is closed from same ground 
through cam D to battery through the DOV1N magnet, operating 
the district DOWN magnet restoring the selector to normal. 
Whan the selector reaches normal, ground on the Y commutator 
brush and segment, advances the switch to normal. 

40.3 POSITIONS 7 TO 10 

Should the receiver be replaced on the switchhook While the 
district switch is in any of these positions, the line finder 
circuit is restored to normal as described in paragraph 36. 
Trun1t hunting and selection beyond will take place in the same 
manner and the advance of the sender circuit advances the switch 
to position 10. In position 10, the release of the (D) relay 
operates the (F) relay which closes a circuit from gr.o,md on the 
N com111uta tor brush and segment , advancing the switch :. to position 
16. As the sW!tch leaves position 15, the (SL) relay releases, 
The ( SL) relay released advances the switch to posit ion 17, the 
A cam advancing it to position 18. From this point on the dis­
trict switch is restored to normal as described in paragraph 24. 

41. TESTING LINE FINDER SELECTOR •.. 
4lo l The testing equipment which is shown associated with the start 

circuit c1rovides for the testing of an.y particular line •finder se­
lector at any time. The test _ line used with the test box circuit 
f or making the test is the f irst or bottom line of the bottom 
back in both the A and B sub-groups, the first line terminals in 
both sub--groups b_eing connected together. Whan the :/f;l84 plug 
is inserted in the test jack of the line finder undar test, the ST 
and ST-1 leads are connac'ted together, and the circuit which sup-
plied the battery to the ST lead through the (LF) relay in the line j 

I 
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:finder circuit, i.s t_ransferred to lead Z, or if the automatic test 
circuit is used, the winding of the (LF) relay in the line finder 
circuit is connected through the test circuit to the start o ircui t 
over lead z. When the plug of the test box cord is . inserted in 
the test jack or the line finder is being tested by the automatic 
test circuit, the (A) rel~ operates from ground on the test jack 
or lead to automatic test circuit to battery on the contact of 
the . (AL) relay, provided the (AL) reley is normal, indicating 
that there are no calls waiting to be served; and also in the case 
of the automatic test circuit, provided the line finder is idle. 
The (A) relay operating locks to battery on its contact, opens 
the circuit over the TR lead, thereby preventing any other calls 
from starting, opens the battery supply lead to the (AL) relay 
thereby preventing this relay from operating on calls waiting to 
be served, and ·connects ground to the winding of the (B) relay 
which 0~10rates if both (STA) and (STB) relays are normal, indica-1 
ting that the start circuit is ready to handle the test call. TJle 
(B) relay operating locks under control of the (A) relay, closes · 
the test line through, thereby operating the (L) relay in the 
test line, opens the series path for locking up (TR) relays in 
all trip circuits beyon~ the first. in series with the (STA) relay, 
thereby preventing a call from bei]lg started in a succeeding trip 
circuit a:fter the start circuit is free and before the test cir­
cuit has bad time to start the line finder under test, operates 
the (C) and (C-1) relays and connects battery to the winding of 
the (D) relay. 

41.2 If the automatic test circuit has found the line finder busy 
the ~ircuit through the (.AJ relay is left open, the (A) relay 
does not operate, and the test call is blocked until the line 
finder becomes idle. The (C) relay operated (a) opens the cir­
cuit through the (SA) relay preventing this =" rela.y from operating 
and starting a ·line finder in the B group in case all the line 
find.ors in the A group bacone busy whUe the· test call is going 
through, (b) opens the normal ST lead, (c) connects lead Z 
through to the (STA.) relay in the start circuit and (d) opens the 
circuit through the (STB) relay. The (0-1) relay operated (a) 
closes· the circuit· o·ver· the TR lead from battery on the normally 
closed contacts of the (STA) and (STB) relays, (b) connects the 
K lead of sub-group A with the K lead of sub-group B thereby 
connecting the K coJlll'llutator segments of all the selectors of both 
sub-groups together and (c) connects the Y lead of sub-group A 
with the Y lead of sub-group B so that the (GA) rel!o/ will be oper­
ated by a selector in either sub-group. When the (L) relay in· 
the test line o-perates, the trip circuit :functions and connects 
ground through the (TR) relay inthe triu circuit over lead TR, 

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



( 22 Pages, Page 20) 
Issue__1_3T 52005-02 
January 11, 1924. 

•. 

make contact of (C-1) relay, break contacts of (STA) and (STB) 
relays to battery, operating the (TR). relay in the tri-p circuit. 
The above {TR) relay locks over lead I, break .contacts of (CA) 
and (SB) relays to battery through the winding ~f the (S~A) relay 
in parallel with the 1000 ohm resistance, opera.ting the (STA) 
relay. The (STA) relay operated, short-circuits tho 500 ohm 
winding of the (CA} relay, connects ground to lead K, operates 
the (D) relay, and closes a circuit from ground through the break 
contacts of the (GA) relay, make contacts of the (Ci relay over 
lead Z to battery through the (LF) relay in the line finder cir­
cuit, causing the line finder to start hunting for tho calling 
line. The (D) reley operated locks to ground on the armature of 
the (A) relay. When the (STA) relay releases after the line 
finder has passed the tripping zone, the (E) relay operates from 
ground on the left inner armature of the (S~~} relay, ~alee con­
tact of the (D) relay to battery through the break cont&ct knd 
winding of the (El relay. The (E) relay operated locks to 
ground on the armature of the (A) relay, releases the (0) and (C-1) 
relays, closes the series path for looking up the (TR) relays 
in the trip circuits beyond the first, wM.ch was opened by the 
(B) relay, closes the circuit from battery on the contacts or 
the { STA) and {STB} relays ,,,.hich was opened by the r:,arution of 
the (A) relay and later closed by the operation of the (C-1) 
relay, through to the TR load, and closes battery to the (AL} 
rel~ which was removed by the operation of the {A) reb,y. This 
leaves the start circuit prepared to handle regular calls. 

Wnen tho -plug of the test box cord is removed from the jack, 
or the automatic test circuit has been restored to normal, the 
(A) relay is released, releasing the (B}, (D) and (E) ~elays and 

• restoring the testing equipment to normal. 

42 • TELL TALE - LINE FUID'ER SELECTOR WI TH BRUSHES UORMAL I 
Should the selector travel to the tell tale position mile hunting,, 

due to the multiple brush not being tripped, the (F) relay remains · 
operated through its outer winding. Ground on the X commutator brush • 
and segment is the:t"eby connected to the lead "To tell tale circuit", 
giving a visual signal to the attendant. As the N com.rJutator segmont 
is open at the tell tale, the district is prevented from advancing 
from its normal position. The selector in this case is restored to nor-

' ( 
mal, manuallf ~y the attendant. 

43. TELL TALE ... LI~"E FUDER. SELECTOR - WITH 3RUSHES TRIPPED 

Should the selector travel t o tho tell tale position -while hunti~. 

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



,, 

- -- .ii • 

44. 

( 22 pages, Page 21) 
Issue_j_BT 52005-02 
January 11, 1924. 

with tlia multiple brush tripped, the circuit is close·d from battery in 
the trip circuit, terminal of the H comb at tha top of the multip~e 
bank, H multiple brush of the line finder selector, cam X, winding ot 
the (H) relay to ground on the armature of the (DS) relay, operating 
the (H) relay. The (H) relay operated, releases the (LF) relay, which 
in turn releases the (F) reley- and UP magnet. The (.F) relay released, 
opens the circuit through the tall tale alarm and connects ground. 
through the X commutator brush and segment, to battery through the 
1,000 ohm winding nr the (DS) relay, Which operates, in turn operating 
the DOWN magnet restoring tb3 selector to normal. 

TELL TALE DISTRICT SELECTOR 

Should , the sel~ctor travel to the tell tale position during brush 
* selection, it will stop in position 8 since the sender does not furnish 

the 500 ohm ground over the SC lead to operate the (CH) relay. If the 
district sel~ctor goes to tell tale during group selection, the distrio,t 

' will stiok in position 9, since the sender does not furnish the 500 
ohm ground to operate the (CH) relay under this cry.idition. In either 
position, the district will be held with its sender. 

45. OVERFLOW 

If all the trunks in the group are busy, the district selector while 
trunk hunting in position 7 will travel to the top of the group and rest 
on the overflow terminal. · As the sleeve terminal at overflow is opened:, 
the (L) relay releases, in turn advancing the switch to position 8. 
With the switch in posit ion 8, the (L) relay operates from ground on the 
armature of the (CH) relay, advancing the switch to position 9. In 
position 9, a circuit is closed from ground on the Z commutator, brush 
and segment, through cam K to battery through the R magnet and a.dvanoing 
the sWitoh to position 10. In position 10 a circuit is closed from ground 
on the Z commutator brush and segment through cam K, to battery through 
the 1200 ohm winding of the (L) rel~, operating the (L) rel~. The (L) 
relay operated, locks through its 1200 ohm winding and make contact ·to 
the same ground, through C{W L, advancing the switch to position 14, from 
ground on cam u. As the switch advances f'rom posit ion 13, the (L) relay · 
relea~es and in position 14 it advances the switch to position 15. The 
release ot the (L) relay also releases the (CI) relay, discollll8cting the 
sender from the district circuit. With the switc~ in position 15, the 
c.ircuit is close<l from the miscellaneous tone circuit over lead C to 2 M. F. 
condenser, cam G, winding of' the repeating coil, 2 M.F. condenser, Cam v, 
cam J~ make contact of the (D) relay to ' ground on oam I. A tone is there­
fore induced in the other winding of the repeating ooil, thus causing an 
1•a11 trunks busy" tone to be sent back to the calling subscriber. When 
the receiver at the calling station is replaced on the switchhook, the 
(DC), rel~ releases, openJ_ng the locking circuit through the (D) rel~, 
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Which releases. From this point on, the switch is advanced to position 
la~ described in paragraph 37. 

46. ''0'' C0UMUTATOR 

The function of the ''0'' ¢onmutator segment is to maintain an idle 
condition on the multiple overflow terminal so that. more than one selec ... 
tor may stop on overflow at one time; otherwise the fi°rst selector reach­
ing overflow will ma:~e the sleeve multiple terminals busy, t)lus causing 
the succeeding selectors to continue upward into the next group of 
trunks. The O comnutator segment is opened, at overflow but the S bar 
is continuous. Both the O and S cummutator brushes are permanently 
'strapped together and are wired to the multiple sleeve brush. When the 
selector is at overflow, the O conmutator brush is resting on an open 
(d~_ad) segment and as the busy ground is fed through the O oonmutator 
bar only, this arrangement maintains a non-busy condition on the sleeve 
terminals. When necessary to combine two or more groups of trunks, the 
multiple sleeve overflow terminals between the combined groups are 
~:1ada -permanently busy by- being connected to ground. As the S oommutator bar 
is closed _at overflow, the (L) relay 'is held operated, at this time, and 
the selector therefore hunts past the "make busy•t terminals into the next 
group. 

ENG • .J.J.3. 
August 27, 1924. 
T.M.P. 

CHECKED BY: J.I. .APPROVED: H.L.MOYNES 
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