Wiestern Electric Company, Inc., (34 rages)

Page #1.
Equipment Engineering Branch, Issue 2 - BT-502494,
Kawthorne, - duly 27, 1923, (*)

Rep1a01ng all previous, issues, (*)

Thls M. of O, sheet was pre}arod from issue 21 of T-502494,.
' e | YETHOD OF OPERATION
Line Circuit, Trip Gircuit, Start Circuit, Line Finder Circuit, District Selec

tor Circuit, and Time Alann Circuit Arranged for Two Party Mesuage Register -
Panel Maocnine Switching 3ystsm,

DEVELOPIENT

1. rURPOSE oF ClPCUIT

This ¢ircuit is used in completing calls originated by a subscriver on
two party message rate lines in full mechanical offices,

2 - WORKING LIHITS

Tha line f1nder circuit has & maximum external loop resistance of 750
ohms and a minimum leak of 10,000 ohms

OPERA”ION :

3¢ PRINCIPAL FUNCTIONS
The principal functions of this circuit are:=

“3el To pstablibh talking connectlon.

To disconncct battery and ground from the subsoribers line on an
inGOminv call,

Be 3 To operate the propei megsage register on a charge call.
3.4 This circuit is made up of the following divisions:=

3.41 A LINE CIRCUIT

o ~~ Vhich consists of a line relay (L), cut=off relay (CO) and

a mossage register, there being one line cirecuit for each sub-
seriber’'s line. When the receiver is removed from the switch-
hook at a subscriber's station on an originating eall, battery
is comnected from the line eircuit to the hunting 1ead (H) of
the calling line. The associated TRIP and START circuits dee
scrived 2low, cause a LINE FINDER c¢ircuit to hunt for and cone
nect the calling line to a district selector circuit. When the

" calling lin~ i3 found, battery is disconnected from the lead H
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and the TRIP and START circuits are released, permitting their

use cn another originating call in the group of lines with which
thev-are associated.

3ed2 A TRIP CIRGUIT.

One of &hJch 1s proviﬁed for each grovp or btank of t*enty
lines on a panel line finder frame, A4 frame of 300 lines will
therefore have fifteen trip circuits associated with its Each
trip cirenit is dividsd into the two units, trip unit 4 being
gozcninted with the first ten limes of the bank and trip unit

eing azsociated with the last ten lines of the banx. The
TRIP eircuit mechanically trips the tm rank finder selsgtor brush-
es viich have access to the :line terminals in that bank with which
the trip‘cirenit is essociated 1, and comects to a START circuit.
Each YRIP circult is equipped with an energency plug andi jack,
by means of vhich a defective TRID c"rcuwt can be 1mmediately
rep]?ved by an eme*genoy circuite

 3.43 A STAPT CIRCUIT "

Cne of vhich is provided for each frame of 300 lines. .The

circuit ccuslsts of three Aistrivuting selsctors, one of which
distrivutes 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 asso-
ciated LINE FINDER circuit, causing an idle selector to hunt over
the line terminals for the cailing line. At the same time, the
start sircuit releases a trip relay in the associated TRIP circuit,
thus permitting another call to originate in any other vank. Each
regular gtart circuit is provided with mesns for testing the asso-
ated line finder C1r0ui+‘an6 with an emergeoncy plug and 1auk

vhereby a regular circuit may be replaced by an emergencg c1rcu1t.

3,44 A LINZ FINDER CIRCITIM

¢

VWhich finds anﬂ connects the terminals of the calling line
with the DISTRICT SELECTOR circuit,. there being a district 2elece
tor eircuit assocdsted with and permanﬂnb'y connected to each line
finder circuit. The line Finder ciremit consists of a nower

zer driven
selector having fifteen sets of brashos wired in multiple, each

set of brushes having acccss to the lines in one of the banks of
_twsuty. At the same time that the Line Finder selector staris upe
werd ‘hunting for the calling line, the associasted district circuit

functions and selects an idle sender. This circuit also includes
a TEST and a make busy (MB) jacke e
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.45 A DISTRIC'I‘ SELECTOR CIRCUIT

. Vhich is the other end of the line finder selector gon- .
sists. of a rotary magnet and sequence switch, and a magnet -
driven sender selector switch which selects and connects
- the district selector circuit to an idle sender circuit.
The district selector selects and gonneets to an outgoing
- trunk under control of the sender with vhich it is connected,
It also supplies talking battery to the calling station and
connects battery for the operation of the message register
in the line circuit on a call for which.a charge 1is made, and
- connects & busy tone to the calling station when’ required.

- 3446 A LINE FINDER TIME ALARM CIRCUIT
-W.hich' gives wisual and audible. 3ignals when a subscriber's

line is not connected to a line finder circuit within a speci-
fied ti‘e after a c¢11 has been or101nated.

5 5 PANEL LINE FINDER FRAR"E .

3,61 - & panel line £1nder frame consists of fifteen banks -

‘(otherwise mown as panels) of line terminals, each bank ¢one
gisting of twenty sets of mltiple line terminals, the total
capacity being 300 lines. The multiple terminals appear on
both sides of the frame and each set consists of four termi-
nals namely, tip (T}, ring (R), sleeve (3), and hunting (H).
Each frame and bank has a capacity of sixty line selectors,
thirty on the front amd thirty on the rear of the frare.
This number of line ‘'selectors for 8 frame of 300 lines may be
reduced to 40 or 28. This arrangement of selectors for each
300 lines may be accomplished by splitting the iine multiple
‘banks of a frame in the following mammer. :

S¢62 Where sixty line selectors are reguired for each 300 lines,
the vanks are gplit vertically in the center and the terminals
in one section are cross conneccted to the terminals in the
other segtion, so that the first or bvottom terminal in a bank
in one section will be comnected to the last or top teriinal
in the corresponding bank in the other section,
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Vhere forty line selcctor are required for each 300 lines,
the frame is split vertically into three sections, and the
terminals in two of the sections are eross connected as just
Wescribed for a two section split. - The other section being

eross corinpct 3d in a similar oanaer. to the third section of a

COT‘TPSI\»O,.dla.g) vank on anotuer Srapmes .In this way, 200 liues

sach two. fromes, thes terminal in each seéction
ble ta. ‘csmntJ line s&lpctors tnn on each side of

s .

Lae=

S s e R

g6l .c.to;rs:ra‘re' required for earh 300
ingo four.sections - the first and
ed tcgether, ani the third and fourth
£

es 5™ oing _ad sogethar,; the terminals of €ach
sectlon haing access ':ale 0 14 line seiectors, 7 on each side
of the frae.. T e P v

Each "‘r‘o;m or‘ aelﬂct rs for ..300 lineq is ﬁivi:le,d intu two
sub-groups (4 and B). The selectors of the 4 sub-group have
accese to the teminals in one seotion of 300, liras “ard the .-
selactors of tha B subg Oup have ancess te the terminals of
the game 300 lines. in t“' ther section of. the frawe to which
tho ’cerr:_m s ia the firss "f-r'tw a1e cross coufiected. By

is methcd a cau G ."L..u.'b’l&" in.a @roup. of twenty 1iaes
causes a selecbor in +he £ .or 3 subed maﬁ togart humaa.lm
the sub-group depond it 7 uron woethcr the: callmxﬂ“‘ 1ing ~e in
the firat or last i ,u‘ 9 r“ the groupi- Should twé. calls
riginate In the sam group Il bEnOGUS 4] ;: cne bheing-in the
first and the othar in the 143., ton lipey of -tha group, two
electers will n#:nt ove ia each sulegicup of sclzators,

Shovld all line £i8ars. in a sub-group oe busy, the call

f, oh

Ceriginating wi ,-J.a the correspending. ten.lives will ““‘dl‘t a

selector in the otrer sub-ﬁrc)up. BN e

_ Vhen both gubagroupa of. selectors for 200 lines are on the
game Jrame, two LRYP.ragrets are used, wne on the frone and
the other on the. rear ;Q.“."— the fyame, - Thsm $hi sube-grouns of
seicetora for 300 lires gre on divforent Zvames, fonr TRIT
masasts are usca t 0. cng the Jront and two.ch the rear of each
frarne. R e
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DESCRIPTION OF OPW?ATION

ORIGINA PING CALL - 2 PARTY MBSSAGE RATE LINES

14, The operation of this circuit in comnection with a call originat-

ing in-the first ten lines of a group, is as follows: When the receiver
at the calling station is removed from the switchhook, the (L} relay in
the line circuit operates in a circuit from battery through the 200 ohm
resistance, winding of the-(L) relay, contact of the (CO) relay, out over
the ringsids cf the lins, back over the tip side, to ground on the arma-
ture of the {CO) relay.  The operation of the (L‘ relay connécts battery
through the 18-AC resistance in the TRIP circuit, and the 500 ohm winding
of the (0) relay in parallel, through its make contact to the hunting

~ terminal (H) of the calling line in the line finder multiple bank, and
~alsy closes a circuit in shich the (BA) relay operates. The operation
of the (BA) relay closes a circuit from ground on its armature through
the break contact of the (X) relay, 700 ohm winding of the {TR) relay,
‘break contact of the (A), (STA), snd (3TB) relays to btattery through the
contact of the STP-G magnet, orerating the (TR) relay., The {TR) relay
locks and the (STA) operates in a circuit from ground through its 600 ohm
winding ard make contact, contact of the (SB) relay, terminal 1 and brush
cf the G group distributor selector, contact of the (C), (CA) and (SB} re=
lays, to.battery through the 18-BH resistance amd the winding of the (3mTa)
relay in parallel, The operation of the (TR} reley also clogses a cirsult
operating the TRIP magnets and opens the series locking circuit through
“the (TR) remys in the other vank groups e '

15« The ope*cat*on of each TRIP magnst places ita. PREP. rod “¥n poeatwn to
trip the corresponding bank brushes of amny selecctor on the same side of
the frame as the selector is woved urward. The operation of the (3TA)
relay (A} closes a circuit from ground on its left armeture to hattery

" through the winding of the 2TP-G magnet which cperates, (b) short circuits
the 500 ohm winding of the (C4} relay, preventing its oreration, (c) clos-
63 a eircuit in which the (K) relay opﬂrates from battery through the winde.
ing of the (K) relay, make contact of the (TR) relay, to ground through
the contact of the (3TA) relay, and (d4) closes a eircuit operating the (IF)-
relay In the line fiader circuit, frcm ground tarough contast of the (GA)
and (C) relay, {A-1) btridging brush end texmiral of $tne A seilector, over
lead 3T, contact of the (Mp) relay in the liue finder circuit, convact
of the FS’E jack to battery through the 1,000 ohm winding of ﬁ:e {1&#) re=-

. laye. The (K) relay locks in a cireuit through its winding, contact of
the (0) relay, contact of the (K} relay, to ground through the contact of
the (BA) relay. The operation of the (K) relay opens the gircuit through
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the 700 ohm winding of the (TR) relay, thus preventing another line finder
selector from teing started by this call, and closes a circuit from
ground on its make contact, through the 1500 ohm winding of the (0) re-
lay, but the (&) relay does 1ot operate until the line finder selector
makes contact with the termmalb of the calling lme.i :

16e. - . Ehe ‘fﬁ') re’av Operated (a) locxs through its make contact and 650
C. .0hm nommduﬂt;we winding to ground on the contact.of the (HJ relay,
(b} clcoses a’circuit operating the (GA) relay. The (GA} rclay operated
locks to g,munﬂ on-the make contact of the (ST4) relay and opens the
‘operatingz circuit of -the -(LF)- relay, {(c) closss a circuit from ground
the N commmitater brush and: segment, operating the line finder up magnet,
(d) closes a Circuit from ground through the N commutator brash and
segment, bresk contact of the (E) relay to battery through the primary
winding of the (CI) relay, opevating:the (CI) relay, anl (e) closes a
- Clrcuil o_pfarr,’cinQ the STP=A magnet. The 31’?-& magnet remains operated
t'mti'l‘ thé' (STA) mlay-releases;

FINDING TH” LINE AND SLLEVTINC A Sm‘DEt{

17 - ‘The operation of Lhe UP rwao"nnt as described in the ]oreced*nsT para-
. ..graph, causes the line selector to move upward, hunting for the ter-
‘minals of the cal" ing lines snohtl;y after the selector moves off
. normal, a circuit is. closed from ground through the M commutator brush
and segrent, operat:u the (B) relay. The Operatmn of the (E) relay,
(&) closes a circuit from ground through its make contact, contact of
- the MB jack, to battery through the inner winding of the (T B) relay,
operating the (MB) relay, (») closes a circuit from grouni through cam
1, make coantact of the (E) relay, to tattery through the immer winding
of the (D). 1°e}.'eJ, opnra*mg the {D) relay, (c¢) opens the circuit through
the inner winding of the (CJ) relay, thus pemitting the (CT) relay to
release unleas the PEST brush of  the sender selector is making contact
with the TEST terminal of a busy senier, in which case the (CI) relay
locks in a eircuit from battery through its secondary winding, -contacts
of cam 3, make contact of ’*}e (C1) relay, to’ground on the test terminal
of the tusy sender. If the (CI) relay holds ‘the operation of the (E)
relay also closes a circx&t frem battery throuxrh the inner wind ing of
the line finder (F) relay in parallel with the winding and break con-
tact of the S5 magnot, rhrough the make contacts of the (CI) and (B) ree
lays, to ground thrcmgh can rI and operatmg the (n) relay and thae 33
magnet. : .
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1. :* - The operation of the (F) rolav opens the tip and ring leads in the line

finder circuit, to prevent the opcration of the district (L) relay if the

“'line selector cc*’me"tq to the terminals of the calling line before the sand-
er selecter £indd an idle’ sender. The operation of the S5 magmet, opens the
circuit through its winling and break contagt, causing its rﬁleﬂse. The ree
lease of the 33 magnet odvances the sender selector brushes .one step to the
terminals of the next sender., I this sender is idle, the (CI) relay re=-
leases; if not, the (CI) relay holds and the SS magnet again operates and
relsases, aqvadvluﬂ ‘the sender selector brushes another step. The S5 mage
netv cthanues to operate and release until the sendier selector bruskes make
contact with the terminals of an iile sender selector. The (CI) relay then
rzleases, conngciing grownd. in- position to 1 1/4 of the iistrict switch
through can H, malze contact of tke (E) relay, and break contact of the (CI)
relay, to the TEST terminal of the senmder which has been seleected, to make
it test busy to all hunting senler selectors, The release of the (CI) re=
lay also opens the circuit throngh the inner winding of the (F) relay.

19. The (MB) reiaylcperated, (a) lezks in a circuit from grounl oan the..
2 armature and outer wake contact of the (37-A) relay, lead X, wake contact

- and outer winding of the i¥B) relay, to battery throueh the break contact
of the (3L) relay, sc that the {YB) reiay wilil not release should the se-
lector retura to normal while another call 1s zoing throumgh, (b) closes a
cirgrit from ground on the M3 jack, make contacts of the (LF) and (MB) re=
lays, to tattery tarough the outer winding of the (F) relay, which operates
if tke relay vas not vpreviously operated, thus keeping the tip and ring’
leads to the district circuit open until the calling line 1is found by the
selector, (c) connects ground on its armature to the series circuit through
the (MB) relay of the other selectors, In the same group, thus pernitting
~the operation, over lead CH, of the (CA) or (CB} relays in the starting
¢ircuil when all line finder selectors in the group are off normal, (4)
opsus the circuit over lead ¥, to prevent the (GA) relay from reoperating,
(e) transfers the ST lead to the next line finder which if bvusy iranciers
the call over the ST lead in the same manner until an 141u line finder
is found,-

20s . During the selection of en %dle sender, as line finler selector is
noving upwari, the line mey te found before the sender is selected or
vice versa., AS soon as the line finder selector hes movsd up heycnd the
tripping zone, ground is connected to the X cormmtator hrush and gegnsnt,
over lead K, tn oagh the bresk conteact of the {Sa) relay, thereby s 33T 3 v
circuiting the 600 ohm winding ef the (TR) relay, causinz it to meliuase,
The (ST =-A) relay holds in a circuit to the K commutator grouni, wntil
‘the K commutator brush moves off the commtator segrent, just baiorc the
line selector brushes reach the first set of line terininals. The releass
of the (TR) relay closes the sories locking circuit through the winding of

-
0
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the (TR) relays in the other groups, and releases the tvo associated

D
THIY megimts. e reloaso or i (3na] retay (a) roloasss the (04)
(MB) rola f}elns the holding circuit through the outér winding o 3
relr;asns' {:{euqij(MB) relay now holijra $n its _Operatlyg. Qn-l’Cu{t .“

S ones Wie ATR.g magnet, thersby advarcirg thoe bawsaes Ol the G group
distritutor selector ve e verminals of the tip circuit in the next
group, (d) releases the ST¥..A magnet thorebdy advancing the brushes of
the A svb-group distributor selsctor to the terminals of the next line
finder cireuit, and (e} removes the short circuit from the 500 ohm wind-
ing of the (CA) relsy which operates if all *he line finders in the group
are ousy as dessribed in paragraph 80 "All Solectors in one group Busy".

The circult 1s arranged to free the start and trip gircuit in case
lead becomes cpen Or a K brush and.segment fail to funetion.. The (KF)
(Xa) relays end the 149-J interrupter are provided for this purpose
are s0 wired that when either the {STA) or (STB) relay remains overate
ed, due to the fallure of the X lead to short circuit sni release the ,
(TR} or {TR-1}:relay in the trip circuit, the (KF) relay operates as. soon
as the inferrupter contasts I, T1II and'V close.  The (KF) relay operated,
locks to ground on the comtact of the (STA) .or (STB) relay. If the (KF)
relay remains losked for a verioi of 2 seconds interrupter contasts II
and IV cioss end connects ground to the 600.ohm winding of either the

(TR) or {TR«1) relay in the trip cirouit depending on whother the call is
- going thiough the A or B sub group, thus releaaing the (TR} and (TR-1)
relay. When the interrupter contacts il or IV open, the (STA) or STB)
relay reieases in turn releasing the (KF) »ralay'r.estoringf the start cire
guit to normal. - ' %

ak
and
and

o
»

226 The interrupter contacts VI close at the same time as contacts IT
and IV and with the (KF) relay operated, a vircuit is ¢losed opsrating the
~ (KA) reley. The (KA) relay operated, {a) locks under control of & key in
the :trouple desk, (%) lights a lamp in the trouble Aesk which is indivie
dual to the line finder frame and (c) operates the alerm. VWhen the key-
at the troubls desk is opersted, the (KA) relay releasés, extinguishing the
lamp and silencing the alarm, : i :
2B When the selector brushes make contact with the terminals of the
‘ calling line, a circuit is closed from battery in the trip circuit, through
the 500 ohm winding of the (0) relay ani the 500 ohms resistance connecte.
ed in parallel make contact of the (L) relay, over lead H, the contacts of
the line finder cam W, winding of the (H) relay, to ground on the break
contact of the (DS) relay, operating the (H) relay in the line finider cire
cuit -and the (0) relay in the trip ¢ircuit, The operation of the (¥) re-
lay connects the 18-T resistance in parallel with its winling for the pur-
pose of speeding the operation of the (0) relay by increasing the -eurrent

i
¥
'
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through its 500 ohm winiing. The (0) relay must operate beisre the K
brush breaks contact with .the ‘H:terminal -in eage the selector brushes
are carried past the calling line tarminals, . The. operation of; the (0)
‘relay opens the (K)-relay holding circuit, causing its relpase. The

. -operation Qf the (K} relay opens the cv-cu:xt in vhich that the (W¥)
relay has been holding tut the (LF) relay does not #elsase imediately

- since ground is comécted to the C commutatQr brush anil segment. The
(L¥} relay is thus:-held:operated, until the brushes are centered on
the terminals.of the calling line. Uhen the:.circuit through the C

. .commutator segrent. is opened, the (IR} relay relsases and (a).opens the
-circuit through the:UP-magnet, stopping the,upward movement of the go-
lector, (b) closes a circuit operating the {SL): relay from ground, on
the 4B jack, break contact of the IF relay, make contact of the (E) ree
lay, winding of: the (8L) relay, inner contacts-of cam T, make contact |,
of the D. relay, to: battery through the break contact of the (D3) relay
and {c¢) opens. the' eirecuit through the outer winiling of the (F} relay.
Vhen voth the (IF) and {CI) relays have released after the line has been
found ani the¢ senier selected, thc (F) relay reloases, cormecting the .
callmo line . to tho hstmut c1rcult. - 3

Ao ’l’he a’lgust'nent of thp C co**mutator bmsh vith relation %o the
tripped H miltiple brush, i3 such that it does not break contact with
tha € conmmutator seg:xen-t,untj,;]; slightly after the: holding circuit throygh
both windings of the (LF) relay-is opcned by the :-operaticn of the (FH)

_- relay vhen the ¥ brush makes gaontoct with. t,he ‘B terminal to which battery
is comnected, "h& U magnet, therefore, remains operated ani the selcce
tor continues to twavel: ~upwari until - the -brushes are carried slightly
avove the conter of the line terminals, allowing the locking pawl to

- enter the notch on the rack attached te: the brush support red. At this

-  tiine the holding oircult through both windings:of the (LF} relay is

. opened at the C commutatior,’ releasing the relays: The (LF) relay rce
leased, releascs the UR. magnet. The selectox -then irops into place,
thus centering the bmshes» on tre Line temiina.ls. .

25 - The release of the. {F) rclay c]:oses th.e Tip ano‘l Rlng lcaﬂ.s from the
call‘inw line thrbx;_,h the ca:us i and Qs R T

2Be - 'The 0pe:sation of the , ()L) ;celay closezs a eircmt from battery "hrmgh
its make contact, two 18-Q res1stdnoes,~slczeve brush snd terminal, to
zround through both winlings of the (CO) relay in series,,operating the
(CO) relaye This same ‘battery is connected .to .the-sleeve iterminal of .
the 1line at the final frame makinz the line. tqat: bas;r 40 :all-hunting
final selectors ‘on .a termineting _call. The -(60) relay operated releases
the (1) relay, vhich:in turn ngleases the (BA) relay and (H) relayse.

Ty 5 3 ~d pe > B
- T . o
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The release of ‘the (BA} relay releases the (0} relay., The (K) relay

" whose loeking 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 (0) relay elosed 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 reledses, another call may start in the same
group of ten lines, if the starting gircuit is rcady for call. For'a
call originating in the last ten -linea of a bank of twenty, the operation
will be similar to that above described, except that the {BA-1), (X=1),
(0=1), (TR-1), (ST-B) and (GB) relays are used instead of the {BA), {K).
(0), (TR), {sT-A), and {GA) relays. ‘

e If a call originates 1n.each of the first and last ten lines of a

. group simulteneously, the relays of both trip units A and B and of veth
distributor selectors in the starting circult operates as above described,
starting tw 1ine selectors, ons in cach subegroup. In this case, the
inner winding of the (0) and (Oe-l) relays are oomnected in parallel
through the maks contaots of the (BA) and (BA-1l) relays and both will
‘operate vhen either ome or both of the lina finder selectors finds the
terminals of a oalling 1line,

28 The operation of the (SL} relay, alsc closes eircuits from growd on
the N commtator brush and segment, break contact of the (F) relay, make
contact of the (SL) relay, cam O, to battery through the windings of the
(CB) relay, operating the (CH) relay, and through cam 0, cam R, to battery
through the outer winding of the (L) relay, operating the (L) relav.

29 The operation of the (L) relay closes a circult from dattery through
the winding of the district R magnet, cam B, mske contact of the (L) re=
lay, to ground through cam M, advancing the distriet switch to position
% The (L) and (CH) relays relcasec when the switgh advances from position
1. 7In position 1 1/2 to 2 inclusive, the test ‘terminal of the sender 1s
connected through cams C, and I to ground. The (QH) relay operated, per-
forms no useful function if the district advances to position 2, Should
the district fail to advance from position 1, the (CH) relay closes a
circuit from ground on cam I, through the contasts of the (CS) and (CH)
relays to the Selector M™Mme Alam Circuit (not shown) which functions,
giving a viaual and awlible signal.

30. With the switch in position 2, the tip and ring leads from ‘the calling
line are comnected through the odreak contact of the (F) relay, cams ¥ and
Q, to the T and R leads to the senier for dialing. In position 2, the
{C1) relay operates ani (a) connects ground to the test brush of thc- sender
selector to makw the assoclated sender test busy after the switch advances
from position 2 and until the (CI) relay again releases, (B) operates the
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(CI-I) relay tc, conmsets lead PT from the sender to battery through :
the imer winding of.the (L} relay. The (CI-1) relay operated connects 4
the €2 lead fronm the*sender, through cam V make convact of the {(CI-1) -
relay, can U to ttéry through the outer winding of *he (D‘ relay, and
commects the :a ‘ie:.'i through the R lead of the sender, ;

31, The asscoiaied “6‘1&(—*" then receives impulses 0 "iA"‘)L? Gefl e.t the sub-
seriber?s disl and the sender advanses to the position in "whish the send-
er contmin disirict brush selection. Iz this pozition it sconects ground

it winding of the sender stepping relay to the lead FT, operating
wping relay. in the sender cirecuit and tne (L) retay In the distriet

i relay locks in a c¢lircuit from bsttery throuch its inmer

crtnst and cam L, to ground on lead FP. Ths oreration

dvancea the diserth s gwitch to position 3 MRAGCH. SECPION
.,hp eicenit degcrived.for adva m::ng it to-pesition 2. In- posdt ion 3

t}:w E ohm winding of the 4( H) reizy is coumected in varailet with the

outer winding of the (1)} reltay through cam U break cowtact of the (CI) rew

lay, cam U S0 the lead $3s The (CH) relay may operate at this .time but

se rves o puz’poue in so’ do ing, : S

32 W* ©h the cm‘:ra in posxtion &, thac UP magnet is operate d in.a cir-
- .euii from battery through ics winding, eom G, wake contact of the L relay,
to gronnd ‘c‘ﬁrut?‘f‘ nam M, causing tue qelcctor to move upward for trush
gelegtbion, -

HAT  GOMUT ””‘A"‘OR

336 As the sse"en'cor moves mpward in position 3, carrymv the scrmutator
bruskea. over the cormmtasor seguents, the A swzxent and trush intere
mit e*ahy conneets ground to.the tip side of tue fundamental clruuh,
thywugh ¢amsd ¥ and L ho]flmg the (L) relay ops: 'a,ed, but snscessively
-ghort cireuiting. the stepring relay in the associated sender eircuit,
" this releasing and pemitting its reopsration vrtil the proper brush has
- been selected. When sufficient impulses have bean sent back to satisfy
t:he sender, the fundamental circmt is opened releasing the {L) relay.

3%+  The re.i,eas,e of t;he' {L) relay opens the sircuit +hrougn the uP mag'net;
* - thereby stopping the selector in the position in wkich the yroyer szt of
 braghes will be tripped when th3 selector afain movees urward, aad advanges
the diatrict switch to position 4 in a sireuis fyom lattery drong

h o
winding of the R magne%, cam B, sontact of the (L] reiay, vo ground through
the position in which it comtrols @fsuriet bruch selestion aud reducss the
resistance to ground over lead SC sufficiently to caus2 the {CH) r2lay to
operate if not already operated. In position 4, the trip magmet-{TM)
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operates in a eircuit from battery through its winding, %o ground
dﬁrcugﬁ cam 3, ard the district (i) relay operate and locks a3 it f11d

in position 2, advancing the district switch to position 5 for group
selécvtlon. ]

35 With the switch in position 5, the UP msguet is reoperated, ctuSe

' Ing the selector tc move upwarl for groun selection. The Mi magnet
is held coperated ia positiocn 5 and when the gelector “tarts upward, the
proper bmbh is tripped.

"B COMMUTATOR

36. As the gelector meves upward for greup selection, carryiag the
commuta tor erualies over the conmutator segments, the B segrent and brush
intermittontly connects g»rouv’t to the tip side of the fundamental cir-
cuit, tarough cam L, holding the (L) relay cperated, but successively
sho rt circuiting the stopping relay in the assceiated sender circuit,
thus relessing anl permitting its reoperation, until the proper group
hes been zolected, When sufficient irmpulses have been seat back to satis-
fy the sender,ﬁ the fundamental circuit is orened re]aasing tho (L) relay.

37 i The releaqa of the (L) relay opens ths cn-cmit through tha UP mag-
net Suopﬁjnf“ the selactor in that positicn in which its bx-uk,heg are
rezting on the terminals of the first trunk in the desired group of .
trunks, advances the district switch to position 6., In position 5 %0
6 1/¢, a cirouit is olosed from bvattery through the B-2 brush and 1 -
terminal of the line test selector, winding of the PP selectol, brush
and 1 terminal of the 8-4 arc, cam H, .to ground energizing the P selece . .
tor magnet. Vhen the switch 'é.(_ivances £rom position 6 1/4, the energizing
cireu’t is cpened, releasing the PT selector which ateps its brushes
one terminal on 1ts bvack strolw. The line test selector remains in posi-
tion 2 until the sequence switch is advenced to position € 3/0- With
the switch in position 6, the (L) relay operates in a circuit from t:o.t.fery
through 1ts outer Windmg, sam R, cam 0, make contact of thoe {3%L) relay,
mok¥e coatact of the {(¥) relay, to ground through the N commutator sege
ment and brushe. The operation of the (L) relay advances the switch to
position 7 in a eircult from vattery through the wirding cf the R magnet,:
cam B, make gontact of the (L) relay, cam M, make contact of the (D) re=
lay, to grounl tnroagh can I ;

TRUNK HUI‘TI' NG

38, Should the first trunk in the group in vwhich the selector is huanting
ve idle, the (L) relay releases as the switch leaves position 6 1/4.
While the switch i3 in position 6 1/2 an('{ 7 3/4 inclusive, grovnd is

i
i
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connected through cam M, break contact of the (L relay, cam B, to the
sleove iterminal of thia trunk, making it test busy to any other selec-
tor. The release of the (L) relay advencses the switch to position 8.

39,  Stould the first truank in the group in vwhich the selector is hunt-
ing be busy, the (1) reléy is held operated in a circuit from battery
threugh its imner winding and make contact, cam E, to ground on the S
terminal of the wusy trunk., With the switch in pos;tion 7, the UP mag-
net is reoperated and the selector travels upward, until an idle trunk

is fomd. Wien an idle trunk is found, the ;OC‘«:mg circuit through the
" immer nm«lnw of the (L *'e,la;y is opened, but the relay dces not release
immediately due %0 a circuit veing closed from battery through its outer
Wi ~1d1ng,, cam R, %0 muwnﬂ through tbe (o] conmuta'ror brush c.nri segment ,

¢

tge G conmmtator sngﬂent is opened and the (L) relay relea.,es, in turn
opsning the circuit through the UP magnet which stops the gelsctor brush-
es on the teminals of the selected trunk. The release of the (L) relay
a.lso aivances the smt«.,h 0 position 36 ' ; L ]

o CO]S:'IMITTA’DOR

40, The u"‘l;juu"'munt of the C commutator brush, mth relation to the tripped
slecve multiple brush is such that it does not broak contact with the €
commtator segnent, until slightly after tho hc lding gircuit through the
Cinmer winding of thh (1) relay is opened, by the slecewe brush leaving the
tusy torminal and meking contact with the sleceve terminal of the idle
trunks T"Le UP magnet, therefore, remains operated and the selector cone 5
tinues to travel upward until thc brushes are carried slightly above the
“genfer of the trunk teminals, allowing the locking pawl to enter the
notch on the rack attached to the vrush support rods At this time the
hold*ng' cireuit througb the outer vinding of the '(L) relay is opened at
the C commutator, releasing the relay. The (L) relay released Aisconnects
ground from the commutdtor feed var (G) and relecases the UP magnet. The
selector then drops into place, thus centering the brushes on the trunk
tenainals. During trunk huntiang, in position 7 o*qlJ, the commutator feed
ground is supplied from gv'ound_on cam ¥, under control of the (L) relaye
‘This is to prevent the réoperation of the (L).relay by a closing of a ¢ir-
cuit bvetween the C commutator brush and se‘,ment, on the overthrow ot the
selector, or as it drops into place.

41, p When the switch enters position 7 .:5/4 ground is connccted throuJ:
can E to the 3 terminal of the seleected trunk making it test busy wntil
tbe switch advances veyond position 13 1/2. With the switch. in position
8, a circuit is closed from ground on the armature and nale contacts of the
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CH relay, cam 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 poasition 9, the tip anl ring sides of the outgoing
fundamental eircuit are closed through the tip and ring terminals of
the seiected trunk for selection beyond through the FT and FR brushes
of the sender selector and cams F and G respe~:tively. After selection
Jbeyond has beesu completed, ground in the sender is removed from the SC
lead; releasing the (CH) relisy.  'The reiease of the (CH) relay releases,
the (L) relay. The release of the (1) relay alvances the switch to
position 10. As the switch leaves position 9 1/2, the dialing eirecuit
is opened at coms P and Q and in position 9 3/4, the tip and ring leads
from the line finders are closed thrcugh cams F and O respectively, to
24 voits battery and ground in the Aistrict.

lBﬁT TES"' OI‘ CALLING LINE

42. As the Mstrict switch enters posnlon 9 3/4 to 10 1/2, the P magnet

+ operates in a cireuit through the 3-4 vrush and 2 teminal, to ground on
cam H, The PT magnet operated, steps the brush assembly to terminal 3¢
With the line tesat switch on terminals 3, 4, 5, and &, 48 volt battery is
comected to the tip side of the ‘suvscriber's line, throubh terminal 3
and T-1 brush of the selector and cam P. The charge in the station con-
denser is thus neutralized so that it will not interfere with the proper
functioning of the (T) relay as the line is tested, vhen the line test
switch enters a test position. A circuit is also elosed from battery:

. through one winding of the repeating coil, winding of the (DC) relay,
R-3 brush and terminal 3 of the test switch, to grounl through the non-
inductive winding of the (RC) relay, operating the (DC) relay. The
operation of the (DC) relay closes: a holding circuit for the (D) relay.
Yith the lina test switch on %eriinal 3, a circuit is alsc closed from
vattery through 1ts B-2 brush and 3 ‘terminal, to groundé through the imner
winding of the (RT) relay. Which op'erates'. : ;

43, The (R“‘) relay operated, (a) closes a c1*~Cu~t from ground on the C-5
JYbrush and 3 *'ermral of the line test switch, make contact and 3400 ohm
winding of the (RT) relay, to attery tLruuoh the winding of the (7T) re-
lay, which operates and (b) connects ground on its armature to the selece
tor time alarm circuit. The function of the '(RM relay is to make a rouw-
tine tect of the (1) relay on each call bvefore it is connseted to the line

. in connecction with ma.kmg two party tests. If the (T) relay operates .
satisfactorily in series with the 3400 ohm winding of the (RT) relay, it

: fdocs so on less current. than. it would receive under the worst linec cire
cuit conditions, thus assuring its operation under thé worst circuit con-
ditions If the (T) relay doecs not operate in series with the 3400 ohm
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winding of the (RT, relay, the PT selectcr remains on terminal &,
causing the selector time alarm circuit to function.

44. - Waen the (7) relay operates on a routine test, 2 circuit is
clesed from ground on its avmature, make contact of the (BT} relay, :
to battery throvgh the inner winding of the (I) relay, Which operates.
The {I) relay operatsd, closes a circvit frem grovnd on its aimature,
‘terminal & ard S-4 brush .of the party line test svitch to batlery
through the winding and break ccatact 0f the PT magnéto operating the
seles cr which stebs the brushes to termlnal 4.

45e With the. line test SWluCh on terminel 4, the overating circuit
for tho (T) relay is opened, at the C b*ush, releasing the (T) relay.
‘The (T) relay *F“eaaed, opens the circuit-through the (I) relay vhich
relecses. The 1 relay, released, steps the selector to teminal 5 in a
citcuit traced from ground on the armature 'and bresk contact of the
(I) relay, terminal 4 and 3-4 brush of the selector, to battery through
the winding of the PT magnet.. ith the liire test sWitch on terminal
1/5, a circuit is closed from battery through the winding of the ®T
magnet, S-+ brush and terminal 5:to ground through the meke contact
of the 149~A interrupter, operating the 200-S selector. When the coan~
" tacts of the intcrrupter break, the energizing circuit of the selector
meguet is opened, releasing the magunet, which steps the brushes to
terminal 6. The 200-3 selector continues to operate under control of

the 149-A interrupter, advaacing the line test switch to position C.

46. At termin2l 8 0f the line test switch the subscriber's line is
tested to deivermine which party on the line was origirated the call,
in owrder that the call may be registered correctly. If the call
originates at the station whose ringer is connected to ground through
‘a cendenser, the'(T)>relay does not operate. If, 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 the sub-station ringer, over the tip side
of ‘the line, through.the cam v, T~1 brush and terminal 8 of the line
test selector, to battery through the winding of the (T) relay. The
operation 0f the (T7) relay closes a circuit fram ground on its arma-
ture, bresk contact of the (ET) relay mske contact o0f the (CI-1) re-
lay to battery through the outer winding of the (RG) relay which eper-
ates. The (IC) relay operated, transfers the circuit-to.the message re-
gister as explained hereinafter. - ’ ' ‘
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47,

(:if 8 3

49,

‘

With the switch in position 10, the sender circuit functions
and cocnnects ground to ihe P lead, causing the (L) relay to operate
“1¢ ok through its inuer winding ever the tip of the fundesmental

-c venit previously desarived., The {4} rt1¢y operated, advances the

J"

switeh for talking seleoction. This circuit is traced from battery
th“oagh the R magnet, cam B, make contact of thé (L) relay, to ground
through terminal 9 and C..2 brusn of the line test selector. 4s the
switch advances, ground is intermittently connected to the tip side

of thne fundemental eircuit throwugh cam E, holding the (L) relay oper-
awd, mt successively short circuiting and permitting the reoperation
of the sterping relay in the sender circuit. Vhen sufficient impuls-
es have been sent back to satisfy the sender, the fundemental circuit
is opened, relessing the (L) relay, The (L) relay released, opens

the adreuld tﬁroagh the R magnet, stopping the switch in fos1t on 11,

0l dud 8% depend*n5 upen . tne class of call.‘

With the line teat ow1tch on terminal 9, the (%) relay re)easeu.
the 48 volus bhattery is disconnccted from the tip side of the line,
W4 th nan line test ohitch or terminal 9 and the district sequence
switch 30 position 10. a circult is closed encrgizing the 200-5 seleCw
0%, Th1s circuit is from greund cam H, %erminal 9 and S-4 brush of
the swlich, winding of the PT magnety to battery through termlinal 9
and B=2 bruch of the selector, 4Ls the district switch adrances from
pesition 10 1/8, the operating circuit of the PP magnet is oponed at

- ozm He releasing the magnet which sieps its brushes to termiual 10,

Wnin the test switch on terminal 10, thé holding clreuit of ihe (DC)-
relay i trangferred from the non-inductive winding of the (RC) relay
and closed metallic over the subestatisn loop. 'This circuli is traced
fuom battery through one winding of the repeating coil, winding of the
(DS} relay, R~5H brush and terminal 10 of the line test switch, cam Q.
break ceonjact of the (¥} relay, terminal and brush of the line finder,
uﬂ‘ﬁvgd tne station loop, back through the ferminal and brush of the
seloctor, broak contact of the (F) relay, lower contacts of cam P, T-1
oy vwa end *erm1n 120 of the “test switch to ground tn:ough the other
winding of tne repea tln oil. :

- A5 the gwiich lP&VC ptsition 10, the holding circuit of the (CI)
ralay is transferrad from ground on cam S to ground on cem E, under

-eontrs) of tae (L) relay. The relesuse of the (L) relay opens the hcolde

ing clrenit througn the (CI) relsy, dis connectinv the sender from the
agisirict circuit,
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50. w’hen the. recelver. at the called station is removed from the.
switchhook, with the switch in positien 11 cr 12, reversed battery
and. iground from the incoming circuit cperates the (GS) relay. The
(CS) relay opex ated closes a circuit from groand on cam I, through
1ts make coutact, cam N through the 3 contact of the 149.J interrupter
cuter winding of the (I) relay, tc battery. When the interrupter con-
tact closes, the (i) relay cperstes and locks to the same ground through
1ts‘.ﬁmake centacte Waen the 4.centect of the interrupter closes with
the:(I) relay-gperated the (CH} relay operates through 1ts windings in
serles: and iocke througn cam 0, to grouna. The (CH) relay operated algo
elogos 2 circait from battery on its make contact to hold the {SL) re-

lay Operated after the (D) rela-y releas: 28e

H5le: o The 1&9-J *nt@rruptr’r 1s so sonnected 1n the eircuit t.hat the oper-
ation of the (CH) relay is delayed for at 1loast two scconds after the
(Co) relav operates., This dfla; is to prevont the false operation of
the (CH) relay should the (G o) relay operate marrentarny vefore the
cslled yarty answers due to any line disturtanosesy - - :

OPFRATOR &N 3WIRS
52. The swlteh advancesto position 13 as described above and when the
operator -inuserts the rlug of a cord in the answering jack of the trunk,.
the- (C3) relay cperates on . reversed battery and greund over the trunk.
- With the switch in position 12, a2 eircuit 1s closed from cam H, ter- .
awinal- 10 and S«4 brush of the line test switch, winding of the PT mage
net tc battery througn terninal-10 and B+& brush of the selector, ener-
glzing the stepping magnet. The (CS) relay operated, olozes a circult
from the seme grcund on cam I, through cam R, to battery tarough the
; outer winding of tne (L) relay, wnich operates and advences the switch
to rosi\,ion 14, 4s the switch leaves position 13, ‘the holdin ng clrcuit
of- the (CI} relay is opened at the cam U, releasing the relay, The re-
ieage of the (CI) relay zPlea.ses tne (CI=1) relay and dlsconneets the
. sender circuly from tne d4i stmctq L8 the switch leaves position 13 1/2,

g operating circuit of the PT magret is operned at cam H, releasing
magn@a aida st@p}l‘){" tne iine test sclector ‘brushes tc tnzm lnal 11.

By 25 Eit‘b the switen in po‘nt‘fon 13, the rppeating coll and bat‘.;ery are
disgoniected and the T and R leads are- connzcted chredtl,; “to the T and
R brushes of the snlector thrOugn cams P and Q.*respectivdy. Aa ‘the
swltch enters positicn 13 1/2 tae (L) relav looks 1n a cirauit from
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g*ound over 1eud S of the selec*ed trunk, through cam E, to watiery

throngh winding of the (L) relay, end in position 14, the lccking cir-

cuit through tne immer winding of the (D) relay is transferved from tne

coniaaia of the (DC) relay to ¢am J. In position 14, @ checking tone.

cizceait-is cicseld over tne sieeve 0f the cperator's trunk, cam E, make
.. aontect of the (L) reldy, cams V, and Y 2 m.5o condenser, cam X, the S
o S uh and terminul &t the Iine finder bamk, to ground through the wind=-
ui,zng of ¢ (GO} rela; Tor rumber checkinge

DISCONNT

STION, - ?Fﬂ JLER G;s,r,;g

mn.

' !%*3’

544 . w&ea thﬁ r»» $VEO 2t tae oa]‘in@ gtation is replaced c¢n the svitch—
XX jhoec.,fhe \PM; relay 1"e}oa'ws,. in fuyn relcasing the (D) relays The
{Di relay. sCaP?ﬁfc, ¢cLogey a Ol”@ui? through the R nagnet, aavaﬂs4ng
. the sgiich 10 position L6, 4o the switeh enters position 14 /4 eround
1. _comneston turaugh esm W, terrinal 11 2nd S-4 brush of the line test
i %0 batiery throngh the vioding of the PT megret and termiznal 11
] gnaad 8-3 brued of the tegt swiich, energizinJ the naguct. Vhen the switeh
o lesves position 15 ‘1/4, %he cnergizing cirouls f£or tae PT magnet is
. opcnad @% the cam H, releasing the magnet'ahd agvanaing the line test
‘svitoh te termivei 12, - The 149=d 1nterrupter steps the switch to tere
minal 15, T . .

L

SECOND, TE8T _OF & me, LINE -
65 _,ﬁ Aa ‘he 11»8 test switch passes over' terminals 12 and 13 with the 2
. disirict switch in vosition 16, batlery is connncied through the Tl
trush 2nd caém P to ¢he tip 8¢ of the line %0 A¥ssharge ihe ﬂiomstation
’.cvnannqbra On taxm4nmls 14, ib-ard 16 of the liee wesx swilch, a seaond
tusy 13 made on the line. Turing this tesiy the %tip aad ring ¢f the
dine 2re GRIM A ck*vl uad trzoaph the make cbntacs o‘ the (JdS relay,
fu ordée ﬁo test for a foreign ground an elther slde of. the Line, With
he dia "*ﬂt Smit\h in onsition ? 16, e (I} reiay nperates in a cirouit
o o, “”m ot ~e'v !ﬂ’ﬁbgh 545 Laner Wsﬁ“iﬂm; 10 grouad on term 433 12 and

oqﬁ Bk uuh uaaanﬂcs frmm ycsita.u 1%0 Lf the (”‘ velay op@ratps in
% ¢ e positions 14 to 16 of the tos$ owitcn, the (I) relay is neid operate
i . and the line test ewltch steps Lo terminal 16.- ‘Thnis holding circuit
ig tvaced froi grourd on the armat ture of the (T) relay, make coatact
of the (RT) rclay, to battery through the inner winding of the (I} re=
lays ' With the (I) relay operated, the test switch is held on this
terminal and a cirault 1s closed operating the selector time alarm
elrcult., When the alarm is investigated, the scquence switch must be
advanced to. poaltion 17, manually, to prevent a false charge to the
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calling station. If, however, the nne is free from ground when the second
. test is made,.the (T} relay does not eperatd ‘and ‘the (I) relay roieases and
‘eloses a-circuit from ground through "1ts bricak contact, “termizal 15 &nd Se4
brush“of the test switch, -to battery tirough ‘the mnding and wreax contact

- of the ‘PP -magnet, siepping the brushes to terminal 17, The seiector then.
~steps to position 20 under control of the 149-J interrupter in order to
allow sufficlent time for the operation of the message register in the as-
sociated line circuit,  4s the Iine test switch passes over terminal. 19, a
message regis ter circuit is closed from battery through the make ccntact
and armature of -the (CH) relay, operating the proper message registsr in the
asscelated 1ine switch circuit as explained belowo '

UESSAGE BREISITRING

56'.- i As explained under fiz'st test of calling line, ‘the (RC) relay operates
- and logks on the first 1ine test when'the eall originates at the station
with the grounded ringer but does not operate on'line tests when the call
-originates at the station whose ringer’ is‘connedted in series with a con.
dengers The operation or non<operation: of the (RC) relay deter mirz‘ee which
s.,at?on register shall register the gall. If a call originates at thae

staticn whose ringer is aonnected to ground in series with a condenser,

the VR«l. message register in the line circuit opprates. Ths registering
eiroiit is traced from batiery on the make contact of the (CH) relay through?
gam ¥ bhreak contact of the (I) relay break contact of the (RC) reiays,

~ throvgh the 184N resistance in mulsiple break contasct of the (L) relay

meke contaay of the (00) relay. through winding of the (MR-1) message rew-
gister to grounds

57. On calls originating at the station whose ringer is permanently come

nected to ground, the {R3)" relay operates and locks and closes 2 circuit
shori circuiting the (F) relay which releases, - The cirouit is iraced
from ground ea C.2 brush and terminsis 16 and 19 of the switch moke GoRe
tsos 0f the (RC) relay to the wingl 1g ‘of the (E) relay short circuitiug
the -Industive winding of the (E! relsy, The (E} relay roleased, {a) cpens
the oirenit through the (SL) relay which releases, (b) opera the cpersilag
circuit for the (MB) relay, but the (MB! relay does not release on sscoant
.0f a circuls being clesed o ground on cam I,  The release of the (SL) ree
‘1lay opens the circwd i, releasing the (C0) relay., Whon the {CO} relay ree
leases, the lR-2 message register is comnected to 1ead H and the register-
ing circult for the sesnnd partiy station is traced from battery on the

maeke gontact of the (CH) relay, break contect of the (I) relay, make cone
tact of the (RC} relay, con.aga, of the (G} relay, thrtgu)gh tneyiS.AN resiste

ance in multiple, cam W, brush and commutator of the LF selector, over lead

. H, break consact of the (L) and (CO) relays. to ground fhrough the winding
) . . of the MR-2 message register, . :
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B8 As the Operation of rcglster M:..z is dependent on the release of :the

' (SL) relay, it will 'be noted that the sleeve of the line at the final
frame is left unguardea by the release of the (SL} reiay.  In the event

- that the line is again seized by a fin2l selector immediately upen the
_relef*se O.L the {SL} rel ay, the (&) reizy cperates and.opens: the register

renll, thus prethmp the wrong station beihg charged with the calle

Th@ {G) rela,y oparates in & circuit from ground. through cam E, cam Ly
cam K, "hrougb the winding of the (G) relay, over the S lead to baticry
on the 5 lead of 'che ‘znw, aele ‘-.o'" wh"sc’q sozzeq this 1ine, -

DISCONNFCTION REGULAR CALL

59. .. As the line test switch steps to terminal 20, & c*rcmit is closed from
v.grouz‘d on the Ce2 brush and” tcrminak 20 of the 1line test switch, break gon-

tact cf the (L) relay through cam B to battery. t:xz‘ough 1e R magnet, ade
. vancing the distiict switch to position 17, The 4 cam -advances the switch
to pesition 18+ As the switch enters pesitien 1€y acircult is closed
operating ihe (DS) rélay in-the- ‘1ine Pinder circuits fnis circult is traec-
~ed froam ground on the M’ comxu tator brush and.segment, through the 380 ohm
winding of the (DS) relay, cem N, break comtact of the (D} relay, o bate
tery on the break - eontact of the (DS} xelay,  The (DSj welay opsrated, (2)
locks thro v.g‘: its make con%act and 350 c¢hm winding to the sime batiery
{v) closes @ Birculw through the outer wlnding of the (F) .elay, thus ip-
suring the hoiding ¢ ihis relay until both the 1line finder selcctor and
the district selector have returned to normal, .(c) operates the line find
er DOWN magnet frem ground on its armature, which restores .the line. fwder
-« ector to nurmal. :

690, Wnen the line finder qelect’ar returns to normal, sround is disconnect-
~ed from the M oommuiator seguent, relseasiag the (E), (DS}, and (M3} rclays.
With the district switch in position 18, a circuit is closed from ground
on cam I, break ccntact of fhe (D) relay, cam D, termimal 20 and So4 brush
of the tes% switch, t0 hatiery through $he windlng of the PT magnet which
opera.tes and aavances the swi ich o térmiaal 21, ,

6l. | With the line test switch on iarmingi 21, the circuit Is closed from
- ground on the (=2 ki "J.m and. temninal 2% of the test switch to battery

thr cugh vhe down’ mapres. r6s wmwf the selactor ¢ normal. Waen the dise
‘triot selector reames the voitiol of the frame, a:eivcuit is closed from
grou: -l tnrough theé ¥ cs;m(m,.tutor brush and- segmmt, ;.5 brush and terminal
21y im4 brush apd. s,e;m zal ¢o battéry througn the PT magnet, stepping the
btrusghes 10 term“vﬂ 123 W.th the testi switeh oa terminal’ 22, a circuit
is closed from ground on e terminel 22-and Se4 b“uah toc vatiery through
the PT? magnet siepping the switeh to terminal 1, With tne line test switeh o
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terninel 1, ground through the Y commutator brush and segment, D=6
brush and terminal 1 of the line test swi tch, cam B to pattery through
the R magnet, advances the district switch to positicn 1s  As thé switch
_leaves position 18, the clrcult through the DOWN magnet is opened, ard
- afver positicn-18 1/4, the cirouit through the outer winding of the  (F)
- relay-is opened, releasing the reiays - - Wi > Hagt
624 Should the calling subscriber fail to replace. the receiver on the
" swiichhook after the callaed sutsiériber has disconnected, the'releese of
tne {CS} relay, due to0- the inscoming trunk functiionings operates the tew
léector time glarm circuit from - grovnd through cam I over the oircumil’
previotsly described, thereby notifyivg the switchman of the existlag
condlitdeme Tt .o e U SR ' T '

DISCONNICTION & TALKING TO OPFRATGR

63 " With the plug ¢f the answering cérd in the trunk jack st the insoming
g end, ground is connected to the sleove terminal of the trunk to hold the

district (L) relay operated. If tho plug of the cord is removed from the
trunk jack vefore the rocelver at the calling station is roplaced cm the
_switchnook; the line relay in the trupk circait operates, therevy helding
the groind on the sleeve. terminal of -the trunke When the recelver at the

calling station 1s replacéd onthe switchhook and the plug of the answering
“cord is removed from the trunk jack at: the inceming end, %he (DC) relay
releases, and ground is disconunected friom the sleeve of the trunk, relcas.
ing the (L) relay, thus ad7vancing the switch to position 15. As the switch
admnoes from position 14 1/4, the locking cirenit through the inter wind-
ing of the {D) relay is opened at cam J, releacing the relay. The _(D)' :
relay refeased, relezses the.(SL) ‘relay end-then -advances the sw{te,n 0

- position 16 in a circuit traced from batiery through the R magneu, cam Dy
tresk contzct of the (D} relay, to ground through cam I, Witk the jces‘a
switch in poesition 20 a circuit is closed on the C=5.btrush and termmf,al

20, breax contact of the (L} reiay, cam B .to vattery through the lf-magnm
advancing $he switch to position 17, the A cam advencing to position 18

In position 16, the (CH) relay being rormai, batiery is ot apm:ectea C;VGI‘
1ead H (o operatie the message register in the line circuit, 28 :1_:? cal

is not chargeabie, Trom this point Ol the line f.iz_ader‘ a;xg ms..{-ct; SEe
lectors are restored to normal as described in paragraphs 9 to 62 ine
cluglive, = 2 y b

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



{34 pages) " rage 422,

Issue 2 = B=502494%,

July 27, 1923. (*) ;

Repiacing all previous issues, ( )

o

g@gﬂﬁ&r\m BEFOR.E LINE. FINDFR SFLEG!

]
iz
g
<4
4
e

B4, Snould the calling. saosc.riber roplace the receiver on the switche

‘hook pefore a hunting seJ.ect.or finds the line, .the (L) relay in the
line circuit releases, reroving battery from the H terminal at the

- multiple bank.. . Assuzmnb the calling line to Dbe in sub=-group 4, the
'_rplease of the (Li relay releases the (BA) relay, The (IR} re‘aJ have
ing Operatm, loGks and cperates the (ST-4) relay, which operates ihe

: (“*‘i relay in the line f*ndor circuit and the selector is started huni-
ing, as describea in. pdravrapn 16« The gelector therefore travels ¢
the tep of the bank and the H orush of the selector makes gontact with
the termi"xal_ of the H comb at the tip of the multiple banke The ()}
relay cperates from ground on the break contact and armature of ihe
(DS) relay, winding of the (H) relay cam W, H brush of the selecior to
bfzttwy. - Tae (H) relay operated, releases the (LF} relay, which in
turn releages the (F) relay and opens the circuit through the P nag-
net, siepping the selector, The N commutator segment is opened with the
selebtor brush résting on the H combination terminal to prevent the
district switch from advancing from normal when the (F) relay is re-
leased by the release of the (LF) relay. When tne (F} relay releases,
tne (Dg) relay Operates from ground on the X sommutator brush and seoge
ment, tarough its 1,000 ot %inaing, The (Da) relay operatea, operates
_ the IOWN magnf*t. restering the selector to normale

| POSITIONS 2.70 6

650 If the receivér is replaced on the svi tchhook at the calling sta-
tion wnhile the dlstrict switch is in positicns 2 to 6, the dialing cir.
cuit is opened 2t the calling station, causing the sender circuit to
- function and connect a direct ground itc the SC¢ lead operating the (CH)
reley and causing the (D} ‘relay o release on account of tne increased
current flow through the outer winding of the relay., The (D) relay is
connected differentially, but does rot release when its inner winding
is connected directly L0 ground and its outer winding comnected to
ground in series with a.resistance. The (D} relay released, advances
the switch to pesition 6 in a.circuit treced from groeund tarough cam
I, break contact ¢f the (D} relay, cam D to battery threough tho R mage
nets A :

66, In position 6 the DOWH magnet operatocs, restoring the cuftrv't ect
or to ncrmals Vhen the selecicr reaches tne tctitom of the bank, a C’z—
cuit is closed from ground through the Y cemmutator brush and seguent,
D=6 brush and terminal 1 of the test switch, cam B to battery through
the R magnet, advancing the switch to positicn 7. 1In position 7, a
circult is closed from battery, break contact of the (DS} relay, bredk
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contact of the (D) relay, cam N, through the cuter winding of the
(DS} relay,- to ground on the i comrutator, operating the (DS) relay.
Vhen the district switch advances from position 6 1/4, the {L) relay
rcleases and closes a circuit advauncing the switch to position 8.

67, As the district switch enters position 5, the PT selector is
operated from battery over the B-2 brush and terminal, windiag of the
PT magnet, S=4 brushand terminal 1 of the line test switch, cam R,
-cam 0, make contact of the (SL) relay, break contact of the (F) relay
to ground through the N commutator brush and segnent.  Then the dis.
tr ict switch advances from nosiiion 6 1/49 the PT magnet releases step=
ping the test gwitch to position 2, Ground on the Y commutator through
the D and S brushes steps the test switch to position 4, The tesi
selegtor steps to terminal 5 in a circuit from ground on the break cche
tact of the (I) relay and steps to terminal 8 under conirol of the 149=i
interrypter, Ground on the Y commutator through the D9 and 10 teriinal
advances the district to position 14, As the disirict switch passes
through position 9 3/4 t5 10 1/2, the PT magnet operates in a cirsuit
from battery through the B~3 brush and terminal 9, winding of the PT
age %, S«4 brush and terminal 9 to ground on cem He With the test
swvltch in position 9, a circuit is closed from ground on the Y commuta-
tor through the D-6, brush and terminal 9, advancing the district swi tch
to. position 1l. 4As the district switch advances from position 10 1/2,
the PT magnet releases, stepping the line test switch to terminal 10.
Then the district switch advances to peosition 11, a circult is closed
drom ground on cam I, break contact of the (D) relay, cam D to battery
through e R magnet, advancing the switech to positioa 16, The district
switch passes through position 13, the PT magnet operates, and when the
district switch advances from 13 1/2, the PT magnet releases, stepping
the line switch to termizal 1. In position 14 54 the PT magnet again
operates and releases when the district switch advances from position
15 1/4. The release of the PT magnet advances the test switch to ter-
minal 12, Ground through the 149=-A interrupter is connected through
the P? magnet, advancing the test switch to terminal 16 On terminal
16, ground on the break contact of the (1) relay advances the test switch
to terminal 17, The switch advances to terminal 20, uader control of
the 149»4 interrupior, and closes a cireuit from ground through the
3.2 brush and terminsl 20, advencing the district switch to position 17,
the 4 cam advancing it %o posiilon 18. Ground cn cam I, break contact of |
the {D} relay, cam D, S»& bsusn and terminal 20 of the test seleciir advana- '
aes the switeh to terminal 22y The Y segment adwmncees the switch to ter-
minal 22, On %terminal 22 ground through the S.4 brush steps the test
switch %0 terminsl i, where 2 circuit is oclosed from ground on the Y
commutator, D=4 brush and termiusl i, advancing the district switeh to
position i, -
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684 ¥hen the line finder selector returns to normal, ground is dis-
connecied from the M oommutaior, thus releusing the (E), (DS), and
- {CI) relayse The (DS). relay released, releases the (F) relay, and
- the (E} relay released, relcases the (SL) relay. The (SL) relay
released cpeus the circuit releasing the (CO) relay, thus restoring the
cirecuit to normal,. p : .

POSITION 7 TO_ 10

69 . If the reseiver at the calling station 1s replaced on the- switche
-~ hock while the district switch is in position 7 to 10, the switech ade
vanses until selection bsyond 1s completed, when ground is discoanected
from the SC lead in position 10, and connected to the 7T lead, operatiug
the (L} relay. The (L) relay operated advances the switch o rositicm
1lc With the swiich in positlon 11, the (D} relay releases closing a
S clreult from ground on cam I, bresk ccntact of the (D) relay, ¢am D, to
battery through ihe R magnet, advaneing the switch to position 16. 4As
tho switch advences from position 16, the 1ins teat switch steps to
terminal 21, and in pooition 16, the (L) relay reicases, advancing the
switoh ¢0 positison 17, the A cam advancing it to position 18, Frcm this
point on {he circult is restored to normel as described in paragraphs
52 10 62 inclusive, ‘

ALL SFLEGTORS IN ONE_SUB=GROUP BUSY

70, If all the selectors in subegroup "i', for example, are tusy, the
(C4A) relay ovperates ovor a circud¢ from ground on the armature of the
(MB) relay in the line finder cirouit, through the make contacis of all
the other operated {MB} relays in subwgroup “A", over lcad CH to the
starting circuit, 500 ohm winding of the (CA} relay, to battery through
the 600 ohm resisiance (Cles The (CA) relay cperated, transfers the cir-
eult through the 6C0 ohm winding of the (TR) relay in the trip circui¢
fvom the winding of the {9T-4) reday, (0 battery through the winding
of the (Sa) relay and the break contact of (SB) relaye Vhen a call 1s
now received, %he (Si) relay oaperates in series with the 600 cym winding
of the {TR) relay, in iturn operaiing the (ST=B) relay. 1is 91rcu1t is
traced from battery through the winding of the {oT-B} reizy, in parallel
with the 18«BH resistance, make contact of the (sa) relay, 609 clus Tfe
sistanse (B}, to ground on the armature of the {CB) re%ayo The (ET:BI
relay operated, opsrates the (Kj relay, staris a gelecticr in thf B”.
sub=group huniing for the colling line oporaftes the STP-G magne. and
closes a locking circuit through the 1000 ¢hm winding and make cqn@act
of the (CA) rolay, fGhis is to provent the release of the {cA) 152y
should & sciecicr bocome avaliable in the MA" sub=group while a cail
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is going through:the:"B!" sub=groupe -If-21)} selectors in subegroup
"R are busy, the operation is. similar excent that the (CB), (SB),
and (5T-4) relays -now operate:  The (ST-A] relay operated,.starts

a selector. .in the. "A" sab-group hdntan, as explained tefores

LL S“LECTO% .IN BOTI~T SUB-G’;OLPS BUSY

(AR If all selectoro in both sub groups are busy, toth the (CA) and
(CB) rela;ys are. operated. Should a ea2ll be received in either sub-
‘group under these conditions, the corresponding (S4) or (SB) relay

_operates, but. neither the (STeB} nor (ST=A}) relay operates as the .
circuits to.ground on the amature of the (CA} and (CB) relays are
opens. When a call is-received in’ the" L A ) "B" sub=group whis all
selectors are busy, the specisgl: Tmessage’ register {MR) in the starting
“eircuit operates ‘through the meke sontact of the (SA) relay to ground
on the amature of the (CB) relay, if the bell ie in . sub=gromp "A",
or .through the make contact of the (SB) relay to ground on the armatwmre

' of the (CA) relay, if the call is'in subegroup "B". The message. regise
ter thus indicates the nwmber of calle which were originated while
all the 1lne finder selectors wers buay. :

LINE PINDER gmm g;gm_-

72 If a line finder does not find the subscriber's line .within- 35

' seconde .after the receiver -at .the calling station. is rémoved -from the
swi*chhook. an glarm is given in the folléwing mannére __w'han the receiver
at the calling station is removed from ‘the switchhook, the line (L} re
lay operates, .operating the (BA) relay.  The (B34) relay operated,. con=
nects battery to the contact Gf 'the '152-D interrupter in the time alam
ciroult over 'a circuit from battery throungh the non=-indactive (outer)
_winding and make contact: of the (BL) relay, lead B winding of the (B}
(frame} reley in- the .time.alarm circnit, brush and teminal 1, of the
STAR? arc of the time elam $elector, break contact of the (A) freme
relay, to the interrupter contact. Then the interrupter contact closes,
the (B) relay op’erates,a The A (freme) relasy does not operate, however,
due to its winding's being short circuitsd: by ground on the interrupters
hen the interrupter contact opens, the short circuit is removed from
the winding of .the (Al relay, which now operatcs in series with the
winding and make contact of. the (B) relay, to ground on the ammature of
the (B) relay, thus holding both relays operateds The next. closure of
the interrupter operates the STP magnet, over: a circuit. from ground on
‘the make contact of.the interrupter, make contact of the (4). relay,
teminal 1 and brush of the STEP:arc of the selector, to bdattery through
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the winding of the STP maognets Vhen the ‘interrupter contact opens,
the STP magnet- releases and steps its brushes one step on its back
strokes The oelector brushes thus aivance,one step: for each make
and break of the interrupter contact, which is of an interval of 7
seconds, until the fifth terminal of the selector is reached when
the circuit through the interrupter is opened. . ithen the fifth ter= -
minal of the selector is reached, the BA-1 lamp in the trip circuit
lights over a circuit from battery on the armature ‘of the (4} (freme)

. relay, terminal 5° and brush. of the LifP arc.of the aelector. lead R
_ through ‘the make contact of the {BA) relay,: B&r1l lamp, lead C, to .
ground through the winding of the (B) (aisle).relay in the time alamm
circuit, which opetates. The (B} relay operated, operates the 4 (aisle)
rélays The' (A) relay operated, lishts the aisle.pilot pnd main or
Jmonitoring board 13mps through their respective auzilia: 7 alam cir-
cu1ts.» When the source of trouble is removed amd the (B.i relay in
“the trip clrcuit has released. ‘the circuits over lecads A and B are
“opened, in turn releasing bath .the frame and aisle (A) and (B) relays,
extinguishing the aisle and meain, or monitor1ng~board lamps and silenc=
ing the alarms The releasé of the (B) {frame) relay also closes a
circuit from ground:on its armature, through: terminal 5 and the bridge
ing brush of the BETURN arc’ of the sclector. to battery through the
break contact and winding of the STP magnet, which operatcs and steps -
the selector brushes to termminal 6, in which position it awaits the next
cIOSure of lead Be

. -
-‘-‘.

- Should the -(BX) relay releaue before the fiAth terminal 18 reach-
. ed by the selector, ths (&) and (B) (frame) relays releases The (B)
rela’ releasedy:causes: the selector to advance to the next- normal po*
8itiun, awaiting closure-of lead B, as previously. descriteds - The
“operation of the WL key steps’ the selector brushes to ‘the next nonnal
position by way .of: the STEP brléging Jbrush and 5, 104 15, Or 20 ter=
minal as the case may be. If the selector had been at nommal position
6, 11 or 16 when the (B4) re]ay onerated, the- oneration would have '
bnen the same’ as descrlbed for position P "y

4

nga OF GR ROUR D;STRIBngR DANE -
4o The wiring o£ the two group diatrlbutor gres of the regular C dis-
tributing selector bank, shown on the regular starting circuit, and .
~of the emergency G distributor seleutor banlk, is- shown in detail in’
the circuit associated with the series circuit thrcugh the emergency
Jack and the contacts:of the (TR) and. (TB=1) relays for the 15 groups
of a panel-line finder frame- For a complete. frame of 300 1ines, the
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wiring of the teminals for both arcs of each & distributor selcctor
1s shown in a table on the drawinge '4s a trip: circuit is divided into
two units, A and B, calls originating in the first 10 lineés of a group
of 20 lines are connected through trip unit-“i and a terminal and brush
of the G arc nomally having access to the line finders in sub- ~group

CmAM,  Calls origlnating in the last 10 lines of a group are connected
through trip unit ‘B and a corresponding termindl and brush of the other
arc nornally having access to the line finders in sub-group "B". ' This
arrangement permits the distributing ef the 30 trip circuit A and B
units to sub-groups "A" and "B", respectively, in the starting circuit,
so as to give each group en equal preference, thus preventing any one

- group from having a pemanent preference over the other ,jroups. This
As’ accomplished by the G selector being ad vanced one siwp to the next:
group after each 62lls " The series circuit through the contagts of the
(TR) and (TR=1) relays permits the passing of a call originated on a
line within the group having the preference at that timee Should two
or more calls start’in {wo or more groups at the same time, the group’
nearest the one having the preference at that time will be 00mnleted
first, btecause of the ‘séries locking arrangement of the (TR) or (TR-1)
reley holding the relay of this group Iocked and releasing the other )
relays.

76  The (TR) relay 1n any group 100ks from ground through 1ts 600 ohm
winding and make dentact, Jack 10, terminal and brush of the associated
arc of the G selector,- to battery in the etarting eireuit through jack
15" The (TRe1) relay '108ks. through its 600 chm winding and make oon-
tact, jadk 12, corresponding terminal and ‘brush 60f the associated G arc,

 to tbe starting circuits Jacks 10 and 12 of each group circult wire to
the selector are tenninals .and jacks 9 and 11 100p to the mext group
cirouit, sc that though the éelcctor may be giving preference to one
group,- this group being idle, and a call originates in some other group,
~a circuit 1s closed back through the 1ntervening Jjacks and break cone=
~ tacts of the intervening relays of each group until the temmingl which
" the distributor brush ‘15 resting on is reacheds 'Assume a call origie
" nates in group 15 and is passing through trip wmit 4 ‘and the brushes
0f the G distributor selector are resting ¢u the first group teminal,
which e temminal 1. The locking cireuit for the (TR) relay is as
follows: Through tle 600 ohm winding and make contact of the (TR) re-
lay and jack 10 of gioup 15, jack 11, bredak contacts of (TR-1) and -
~ (TR) relays, and jack 10 of group 14 (not shown), throush all other
~"groups in the same mammer to Jjack 10 of group l, terminal 1 and brush
of the selector, to jack 15 of the starting circuite It will be seen
“that 1f two calls start at the same time 4n two differsnt groups causing
the (TBJ relays in the twoc groups to operate together, the call origirate
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ing in the group nearest the one having the preference of: the start-
.. ing eirguit wiil be completed fiyst. For example, if a call started
in group: 10, triy wmit &, and another in group 15, trip unit 4, the
. operation of: the (TR} relay in tke foxmer group. woulcl release the (TR)
. relay: An: the. latter -circuity but remain locked itselfe The. magnet .
.~0f the G:iselector 15’ pperated by’ ‘ground ,on the amature. of the (SI=A)
~..or (BT=B] relay and the brushes advatce one step.on.the release of the
g seleetor arma.oure whan the (SL-A or,(STa-,B} relay releases after each

MNDEB 18 'I'RIBUTOR

76~ 'Ihe distributing seleotors Aand B, shown in detall on "'Ihe S@lect-
or utart Wire Cireult' are used for distributing calls wniformly to
the line fmder selectors 1n Sub-groupe A and B, respectively. e

770 . :Jhen the mmber ei’ lme fmder selectors for a- group docs not ex-
. euxd 140, 8elootors for each 300 lines, the. .;tarting circuit shall be
" equipped with two 200-E distributor selectorss . Figure 1 shows these
selectors wired and’ equipped for D line finder selectors for each sube
groups - When the operation of the (STA) relay in the starting circult
conneéts ground on the start (ST) lead, as descrided under "ORIGINATING
CALL", the (LF) relay which aperates depends upon the. teyminal on which
the. A=1 bridging brush- is- restzng. Asaume the Al brush is resting on
.. teminal 1 in the’ rngular start circuit of subwgroup Ae In this case
4f ‘the .first selector 18 not busy the’ associated {LF) relay operates
and functions as previously described- 1f the first .selcctor is busy,
the associated’ (N‘B) relay i3 operated and tho circuit through the (LF}
rolay opena .In'this'case the (LF) relay associated with the next idle
selector operatess - nsmnimz this.te ba the tenth selector, a circuit
is then closed from grownd at the (al-ux) relay {(not. shoim), through
~ tho broek.contzEcts’ of the (GL) and (C) ‘relays, the A=l bridging brush
. and terminal 1 of the 4=l arc.of tho a*scrihutor selector, the ST leed,
make contact of tho first (1‘1:) re]ayg the series meke contacts’ of the
leucceeding operated (MB)- rclay.s, break. contact of the tenth (MB) relay,
to battery through the inner wind ing of the (LF) . relay, which operatesg
The operation of the (GA) rel&v. as dcsc*ibed under "ORIGINATING CALLS",
operates. the STP=A maemét from ground on the armature of the (STA) relay,
_through temninal 1 and the A»S brush, to battexy through the winding of
the magnet, so that when the (GA) relay releases on the completion of
a call, the STP-4A magnet releases, in turn, stepping the selector brushes
onc step and giving the next selector the preference. . ‘Jhen the brushes
of the Jistributor selector advance from the terminals of the last line

'r.
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. finder selector, teminal 16, the selsctor is advanced over the spare
terminals to the first terminal from ground on the strapped spare terw
minals through the 4A-2 brushe 4 call made at the time, the selector
i2 advancing over the sparc teminals, will be routed to the first
seloctor through the A=l brush and strapped spare termlnals by the strap
from termlnal 22 to the torm1nal 1 on the A=l arce

T8 ~ When the number-of line finder selectors for a group exceeds 40 so=
lectors for eéach 300 lines, the starting circuit shall be equipped with
two 200-P distributor selectors. Figure 2 shows thesc selectors wired
and aquipped for 26 line finder selestors for each sub=groupe It will
be noted that the ST leads from the firet 15 line finder selectors of
each subwgreup are connected in their respective order to tho first 15
teyminals of the A-1 and B=l arcs and thé ST leads of the last 11 lins
‘finder selectors of each submgroup are commecied in their respective
order to the first 11 teminals 0f the A=% and B-4 ares. It will also
be noted that the brushes of the first three arcs of sach selector sre
in the opposite position from the brushes of the last three arcs, 80
that only three brushes of & selector make contact with terminals at
the same time the other three brushes being open at that time. On a
rogular call in subegroup 4, the circuit functions as described for
Figure 1 until the first three brushes of the 4 distributor selector
adivance from teminals 22e At this time the first three brushes are
open and the last three brushes are now resting on the first teminal
of the A-4, A=5, and A6 arcee The next call in the sub=group then
starts #17 selector, if idle, hunting for the ¢alling line. Assume the
last three brushes are resting on terminal 11 of the ascociated args - .
and the 26 line finder selector is idles The operation of the (STa)
relay in the starting cirecuit closes a circult from ground on its are
mature, break contact of the (GA) and (C) relays, 4=4 brush and temine
al 11 over the ST lead, through the brezk contact of the {MB) relay of
the last or #26 line finder selector in the subwgroup, to the associate
ed (LF) relay. The opsration of the (GA) relay operates the S5TP=A

magnet through the A=6 brush and teminal 1le The release of the (ST4)
relay releases the STP=A magnet, sdvsncing the brushes to the next or
terminal 22+ CGround on spare teminals 12 to 22 through the A=5 brush
advances. the brushes of the ssiector uniill the first three dbrushes are
resting on the first teiminal of the A-l, A~2 and A«3 arcse A call made
while the selector is advancing over the spare temminals will be routed
to the’ first selectcr through the A=4 brush and strapped spare termine
als by the strap to teminal 1 of the A~1 arcs
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79 The nunber of line finder selectors for a subs~group may thus be
arranged bty changing the necessary strapping on the selector arcs.
“Ihe operation for the emergency seiector for sub-group "a", and the
rasular and emergency selectors for sub=group "B" are similars

ANOTHER SELERCTOR FETUENS TO NORMAL WHILE 4 CALL IS CGOING THIOJGH.

80+ When the (ST4) relay operates on a regular call, ground is conmnect-

-~ ed to the line finder circult over lead X so that when the (MB) relay
operates it 1s held operated through its outer winding from battery on
“the amature of the (SL) relaye This locking circuit prevents the (MB)
velay from releasing, should a selector retvrn to normal while a call

- is going through, until- the csl: is safely started. There is the possie
bility that a circult may have been eclosed Irom ground on the asrmature
of the (STA) relay, through the make contacts of ¢ several (MB)} relays,
to an: (LF) relay associated with some other line finder, but the {GAl

- relay in the starting cireuit not having hud time to operate and open
the ST leade Then if an intemediate (iB) relay relcased, due to the
associated line finder selector retarn1ng to nomal, it would find
ground on the 37 lead amd operate s secornd (LF) relay, therebv starting
two limne t:nder ov]”CtO*S for the same callo

TESTING LINE FINDER SELECTOBS

81 This eircuit, which is shown associated with the starting circuit,
enables the testing ef any narflcular line finder selector at sny timeo.
The test line 1s used with the test box ‘eircult for malting the test is the
tivst ¢r tottom line of the bottom bank in both the "i" and "B" subw
Cgrohups, the firgt iine tcnninaln in both ouhngroupa be1nu conrected
toeethero

824 When the 184 plug (shown on the line finder ‘circuit) is insertsd in
the TEST jack of the line finder under %est, the ST and Si-1 leads are
connected together. The 1050 chm winding of the {L¥#) relay is discomnectw
ed from the bresk contaci of the (MB; rvelay and commected to the malke
contact of the {C} relsy in the starting circuit throuzh the strapped ring
and sleeve of the TEST plugs Vhen the piug of the test box cord is in-
serted in either 159 teet jock, the (A} relay eperates from ground on the
slecve 0f the est boz cord. The (&} relay is gquick in operating 0 pre-

cade -the (Tn) relsy in the trip circuit on a simultaneous calls The (4)
relay oPoratea, cleses a cirenit through the winding of the (B) relav
which operates: This circuit is traced from grouni on the right innerx
armature of ths {4) relay, winding and break contsct of the (B) relay, break
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contacts of the (STA) and (STB) relays, to basttery on the armature of
the STP«G magnet when the previous atep of the G distributor sclector

‘has been completeds. The (B} relay is slow in operating to prevent a
call which has just reached the (ST=-.i) or (ST=B) relay from being in-
:terruptod and to prevent thers being the possibility of two selectors
“arriving on the test line. The (B} reloy operated, ta) locks to battery

om its make contact, (b). operates the (C} snd (CIi relays from ground on

1td anriture, through thc brealk contact:iof the (%) relay, (c) closes
‘the rlngb dc of a loop through the test box, which opératas the (L)
..relay associatﬁd ~vith the . test lines .The \C) relvv operated, (a) trens-
fers tho ¢ircuit for opsrating the (bma 2lhy in the starting circuit

‘from the, G distributor selector bank, (b) orens -the nomal ST lead, (c)
“closés the ciréuilt through the (LF) relay and TEST jack to the make con=

':]tact of the (ST=a), relay, as horeinafter described {a) opens the operat=

“ing 01rcu1t for thc (3T-3)_relay, which would othersisc operate and lock

on a call within the last 10.1ines in the Qroup- The (CI) relay operat=

" ed, (a) Gloses a.circuit for operating the (TR) relay in the trip cir=

‘éult from buttory on the amature of the STP«G magnet, (b) conmnects the

K lead of sub=group "4" with the K lesd of submgroun "B'", thus connecte
ing the X commutator segments of all the Selectors..of .both sub=groups
together, (c) connects the Y lead of submgroup ".i" with the ¥ lead of

sub=group "B", so the (Ga) aeluy. #ili . be operatqd by a selcctor in

*;feither Sub-oroup-,lw

Y Cpel

The (L) relay of the te“t {ine operated in turn operates the (Bi)
relays ~The (BA)-relay operated, operatcs the (TR) - ‘Teldy through its

“700 ohm ohm winding over .the same ‘circuit as aescribed under "ORIGITATING

CALL" except this time through®the make contact of the (CI) relay, the
(A) relsy being operateds The (TR) relay operated, functions as pre=
viously described and locks in a circuit traced from ground through its

600 ohm winding and make eontact, make contact of the (C) relay, break

 contacts of the (€i) und (SB) relays, to battery through the 16-BH

'tresistance and the winding of tho (SU&) relsy in parallele The (ST4
.relay oporated, functlons ‘as xdescribed -under WORIGINATING CALL" snd in

additlon closes a 01rcu1t operating -the (D) ‘relaye = ‘The ‘¢ircuit for
operating the .{IF).relay of thc line finder cifcuit under test is traced

from ground on the armature and inner iaake contact of the (s2a) relsy,

through the break contact of the (GA) relay, moke contact of the (C)\

relay, sleeve and ring of the TEST jack end :plug in the 1ire finder

circuit, to battery through the 1000 ohm -vinding of the (LF) relays
The (IF) relay operatecd, Starts the selector hunting for the battery on

i,the\Fbte;minal,of_tho test line, as' in the’ case of a rcguldr calls  Tith
the oxceptions already stated, the line, trip,'starting, 3dine finder;
cand district circuits function as for regular calls =~ =~ = ' 7
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84« . Vith the (STi} relay Oﬂozat ¢;.U“o circuit for operating the

(D) relay. is- traced. from ground on the ‘amature and outer make contzact
of the (STi) relay, broak contact and wvinding of the (D) relsy, to
battery on the armature of the {B) relay. The (D) relay operated,
locks to ground on the ammature of the (i) relaye Then the (3T4) re-
lay releuses, the (E) relay operates from ground on the left inner
amature of the (SP4) relay, make contact of the (D) relay, to battery
through the break contact and winding of the (E) relaye The (E)} relay
operated, (a) locks to ground on the armature of the (i) relay, (b)
-releases the (C) and (CI) relays, thereby restoring the starting cire
cuit to normal, (c) closes the circuit from attﬁry on the armature of
the STP~G-magnet, which was opcned by the operation of the () relay
end later closed by the operation of the (CI) relay, through to the

. 700 ohm windings of the {TR) and {TR=1) rclayse Vhen the plug of the
test box cord is -removed from the tast jack, the (&) rolav is relcasad,
reloasing the (B), . (D). and {B) relays, thereby restoring the test
~eircuit to nonual- : i e S ar : '

" RLL DALR = LIFF rINDW SILRCTOR

B85e - Should the selector travel to the tell tale position while hunting,
due to the multiple brush not being tripped, the- (F) relay remains
operated through its cuter winding. Greound on the L commutator brush
and segment 1s thereby commectel to the 1lead “To Tell Tale Circuit”,
civing-a visual signal to the attendant. s the N commutator segment
i3 open at tell tale, the district is prevonted from advancing from its
normel positione The seloctor in. thzg cage 1 restored to normal manusle
ly by thn attendant. : : ol

86e Should thn selector travel to tho tell tale position vhile hunting,

‘with the multiple brush tripped, a circult is closed frem battery in the
trip circuit. through the 500 ohm winding of the (0} relay in parallel
with the 500 ohm resistance, make contact of the (Bi) relay, teminal
of the H comb at the top of the multiple bonk, H muitiple brush of the
“line finder selector, contacts of cam V7, windine of the (H) reluay, to
ground on the armature of the (D3) rel.y, operating the (0) amd (H) re=
layse The (O) relay operated, funotions as previcusly described and

the (H) relay opsrated, releases the (LF} relay, which in turn relsases
~the (F) relay anmd the UP mugmets . The (¥) relsy released, opens the clye
cuit through the: tell tale alarm and cornects ground through the X come
mutator brush and segment to battery through thé 1000 ¢hm 7inding of

the (D3]} relay, which operatcs, in twm operating the DOUN magnet, re=
storing the seclector to noma 1- The receiver at the calling station
baing $till removed from the ssitchhook, the (L) and (Ba) relays are
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still operated and the call agaln gops through as described under
"OBIGINATING CALL" v

TELL TALE DISTRICT SELuu R

B8%e Should the selector travel to the tell tale position during brush
selection, ground on the X commutator btrush and segment is connected
through cam B, to ’oattery through the R magnet, advancing the switch to
position 8« Under this condition, ground is disconnccted from the 3C
lead in the sender, releasing the (CH) relay and the district remains in
position 8 until 1t is restored to normal manuallye If the district
goes to tell tale durim group selection, grround or the X commutator ade

~ vances it to positiovx 8., In position 8, ground on the SC lead holds -

" the (CH) relay operated which, in turn operates the (L) relays The (L)

 operated advances the switch to position 9. The (CH) and (L) relays

. remain operated amnd-the district remalns in position 9 until.it 1s ree
etored to nomal manuallys ' _

OVERFLOY

88e . If gll the trunks in the group are busy, the district selocetor,

© while trunk hunting in position 7, trawels to the top of the group and
reete on the overflow temminals. 4s the sleeve terminal at overflow is
openy the (L)} relay relesses, in turn advancing the switch to positiom
8¢ In position 8, the (L) relay reoperates from ground on the armature
of the (CH) relay, advancing the switch to position 9¢ In position 9.  *
a circult is closed from ground on the Z commutator brush -and segmen;,”_' e
through cams K, and L, to battery through the 1200 ohm winding of the
(L) relay, Operating the (L) relsye The (L) relay operated, locks
through its 1200 ohm winding end make contact to the ssme ground, through
cam L, advancing the switch to poaition 14 from ground on cam Me 48
the oWitGh advances from position 13, the (L) relay releases, and in poe
sition 14 advances the switch to position 15e The release of the (L)
relay also releases the (CI) and (Cl=1) relays, disconnecting the send=
er from the district circult. With the switch in position 15, a circuit
is closed from the "hisceuaneous Tone CGircuilt" over lead Cy 2 MeFe cone
denser,s cam C, winding of the repeating coil, 2 le¥Fe condenser, cams
Y, V and J, make contact of the (D) relay, to ground on cam I. & tone
is therefore induced in the other winding of the repeating coil, thus
causing the "All Trunks Busy" tone to be sent back to the calling sub-
scribvere When the receiver at the calling station is replaced on the
switchhook, the (DC) relay releases, opening the locking circult through
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the (D) relav. :hlcb reluaseb. “From this péiﬁt bh,'the(svitéh is‘ad-
vanced to position 1 as degcr1bei unier "Discormection’ = Talking to
Operator™.

nQt COMMUTATOR .

‘83, - ”he functlon o‘ the “hgn commutdtor aegment ia to maintaln an idle
cvndltion on the multlplc overflov termlnals, 50 that more than one
sgloctor way stop on’ overflow. at one “time; otherrlge, the first select-
or. reacnina ovorfIOszould make the sleeve multiple terminals busy,
.. -thus . causzno ucceedxnp selnctors to continue upfard 1ﬂto the next
group of, trunks.fi”he b commutgtoro sogmenﬁ is open dt ovcrilow, but
:the S.bar 1s continuous. Both the "0 and "S" commititor brushes are
permanentlv utrappcd together and wired to the multiple sleecve brushe’
Vhen the. selector is at overflow, the "O" commutator brush is resting
on an open (dead) segment, and ‘as the buby ground is fed through the "0"
commutator bar only, thls arrangement maintaing’ a non~bugdy condition of
the sleeve teminals. “7hen necessary to.combine two or more groups
of trunks, the multiple sleeve overflow terminsls betveen the combined:
groups are made permanently busy by being commectel to ground. das the
. "S" commutator bar is cJoged,at overflow,. the (L) relay is held operat= -
_ed at -this time. and the. selector therefore hurt past the "made buoy"
.terminalﬂ 1nto the noxt aroup-j“

)

AIVAFET ;LL ff;zﬁ_' o bl T g oAl 9 i'.ﬂ
90. Y ’hen a final %elector connectq to the tip, ring and’ gleeve terminals
of an idle line at the final multiple, battery through' a resistance in
- the rinal circuit is ‘conmected over the slceve lead By te gTOund throth
the both windings of the "(co) rela:y on mdividual ‘1ines and the 1ist line
= of 2 group of conaecutizé 11neo, or thrOugh ‘the 10C okm vina1ng of the
'(CO) relaJ on the interuediate Jineo of a’ group of consecutive ‘lines.
The (CO) relay. operatea, disconnects the (L) relay battery bridge from
across the tip and. rivg of the L1nc c*rcu1t. /hen the -final selector
returmns to normal, the circuit dhrounh the windings of the (C0) relay is
ooened, releasinq th@ relay ¢ni rn«torina the clrcuit to nonqal-

-
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