Wiestern Electric Company, Inc., (34 Fages) DPage #1.
Equipment Engineering Branch, Issue 2 - BT-502494,
Kawthorne, July 27, 1923. (*j
Replaclng all previous, issues, (*)

Thls M. of O, sheet was pre}ared from issue ?1 of T-502494.,.

METHOD OF OD?RA‘L‘ION
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,

DEVELOPMENT

1. ‘tURPOSE OF CIRCUIT

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

2o WORKING LIMITS

Tha'line finder circuit has a maximum external loop resistance of 750
ohms and a minimum leak of 10,000 ohmse

OPERA“ION !
e - PRINCIPAL FUNCTIONS
The principal functions of this circﬁit are:=
3.1 | To 6stablish taliing doumection.

5.2 To disconnect battery and ground from the subsoribers line on an
ineoming call,

B34S To operate the proper message register on a charge call,
3.4 This circuit is made up of the following divisions:-

3.41 A LINE GIRCUIT

Which consists of a line relay (L), cut-off relay (CO) and
" a message register, there being one 1line cireuit for each sub-
seriber’'s line. When the receiver is removed from the switche-
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 circuit to hunt for and cone
neoct the calling line to a district selector circuit. When the
calling lin~ 43 found, battery is disconnected from the lead ¥
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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
they are associated.

PR CIRCUIT-

One of which is proviﬁed £0,73 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
exzrnisted with the first ten limes of the bank and trip unit
¢ing azsociated with the last ten lines of the bant. The
TRIV oireuit mechanically trips the tm runk finder selegtor brush-
es wiich have access to the 71ne terminals in that vank with which
the trip‘cirenit is 833001ateA, and corects to a START circuit.
Each YRIP circult is equipped with an energency plug andi jack,
by means of vwhich a defective TRIT cirecuit can bte immediately
rerlaced by an emergency circuit. '

&..

A STAPT GIRCUIT

One of vhich is provided for each frame of 300 lines. .The
circuit ccusists of three Aistributing selsctors, one of which
distritvutes 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 circult and with an emergency plug and jaek,
vhereby a regular circuit may be repiaced by an emergencJ c1rcu1t.

‘A LINE FINDER CIRCUID - ' -

Vhich finds anﬂ connects the terminals of the calling line

with the DISTRICT SELEZCTOR circuit, there being a district 2elec-
tor circuit associsted with and permanﬂnb'y connected to each line
finder circuit. The line ¥inder ciremit consists of & wnower driven
selector having fifteen sets of brushos wired in multiple, each
set cf brushes having acccys to the lines in one of the vanks of
twcuty. At the same time that the Line Finder selector staris upe

werd ‘hunting for the calling line, the asgsociated district circuit
functions and selects an idle sender. This circuit also includes
a TEST and a make busy (MB) Jacke :
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Which 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 gconneets to an outgoing

- trunk under control of the sender with vhich it i3 connected.,

It also supplies talking battery to the calling station and
connects battery for the operation of the message reglster
in the line circuit on a call for which.a charge is made, and

- connects & busy tone to the calling station when required.

4 LINE FINDER TIME ALARM CIRCUIT

Which gives visual and audible. signals when a subscriber's
line is not connected o a line finder circuit within a speci-
fied tiwe after a call has been originated.

3.45 A DISTRICT SELECTOR CIRCUIT
3446
3.5  PANEL LINE FINDER FRAME
3.51

3452

A panel line finder 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 terminrals appear on
voth sides of the frame and each set consists of four termi-
nals namely, tip (T}, ring (R), sleeve (S), and hunting (¥H).
Each frame and bvank has a capacity of sixzty 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 manner., .

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 section, 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 selcetor are required for each 300 lines,
the frame is split vertically into three sections, and the
terminals in .two 0of the sections are cross connected as just
Qescribed for a two section split. - The other section being
‘Cross corine_cted in a similar wancer to the third section of a
correspoading benk ou anotuer frames..In this way, 000 liues
-two. fromes, thesterminal in each section
ivie ta. trmntJ line S'&laectors tﬁn on each side of

oy g 3 e

)
o

.4 = b S

ing - smenrors ave required for earh 300
Raile ingo- four.sections - the firgst and
‘cross commected tcgether, ani the third and fourth
1 macted hegethisy,. the terminals of €ach
to 14 line seiectors, 7 on each side

ha ¥ D)

g access 5.ble
B0 Orar s

£ the

Each group or‘ aelﬂc..ors fur 3Q0- lineq is ﬁivi:le,d into two
sub-groups (A am B! The smewo"s nf the 4 sub~o"rour have
aecess to the 1 the .-

uf tha B .,u*» g'.how:; haye socosa tc, +ne 1e"r-'-*.L.AJ" GE
300 lines. in the other segtion of the frame to which
ia the % rai soeetion & L@ cross confected. By
J a ¢all cnugz*i:.» ing in.a group.of twenty 14ines
causes a selector in the A.0r B subegvoun to-ster: hm@.?n:&,

the sub-group ﬁ“::::.n: iag uron woetacr if.ra,calm‘zg ding Ho in
the first or last {ie ~izes cf ‘he grauns - Should twé calls

originate in the sams {,, hap 8T BETeuTS LY

first and “he athzsr in E}Ib lest teon lipey f\: tha grouyp, two
electers wiil = hrf't pem in each sudezrcup of solsators,

Shovld all iine fl:Horg. in a sub-groud 62 busy, ¢he:call

ev“ ginating wi 1 e corresuwdmg ten. 11?‘03 will ﬂ*d.rt a
slecsor in the otrer su,b;-gmap. 2

cine beirig.in the

_ Vihen both subsgroups of. selectors for 300 lines are on the
same

Jrane, tWo f‘r‘*‘P ragrets are U.seu,i e 0n the frone and
the othor on txe -roar 0% the fiome. - Thsm thy sub~grcuns of
seicetorg for 300 1lir s ore on d _j,iﬂlr'e'ﬂ.t 2yaimes, fonr THIP

masisis are usea t
frame.

o cn; the Jront and two ch the rear of each
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DESCRIPTION OF OPFB.{LTION

ORIGINA PING CALL - 2 PARTY MESSAGE 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 switcnhook, 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 ringsuw ¢f the lins, back over the tip side, to ground on the arma-
ture of the {CO) relay.  The operation of the (L‘ raelay 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 (ST4) operates in a circuit from ground throgh 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 and the winding of the (ST}
relay in parallel. The operation of the (TR} reley also closes a cirsult
operating the TRIP magnets and opens the series locking circuit through
“the (TR) reiays in the other bvank groups.

15, The ope*cat*on of each TRIP magnst pla.OeS its TRIP rod in poeatwn to
trip the corresponding bank brushes of amny selecctor on the same side of
the frame as the selector is moved upward. The operation of the (3TA)
relay (A} clicses a circuit from ground on its left armature to battery

- through the winding of the STP~G magnet which cpecrates, (b) short circuits
the 500 okm winding of the (CA} relay, prevensing its operation, (c) clos-
63 a eircuit in which the (K) relay opsrates 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) bridging Wrush end te:miral of the A seiector, over
lead 3T, contact of the (M) relay in the liue finder circuit, convact
of the FS’E jack to battery through the 1,000 ohm winding of ﬁ:e {1i#) 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 not operate until the line finder selector
makes contect with the terminals of the calling line.. - :

Y8t i ARG \TF‘) re’av Operated (a) ’locks'" through its ‘make contact and 650
" .ohm non~-industive winding to ground on the contact.of the {HY relay,

" {b) clgses a’circuit operating the (GA) relay. The (GA} rclay operated
locls to ground on the make comtact of the (STA) relay an? opers 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 brush 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

- circuit o_pfarr,’cijuQ the STP=-A maznet. The S5TP-A magnet remains operated
antil the (STA) relay-releases;

FINDING THE LINE AND SELECTING A SE‘DER

17+ ‘The operation of Lhe UP mao"nnt as described in the preceling para~
..graph, causes the line selector to move upward, hunting for the ter-
‘minals of the cal" ing lines snohtly after the selector moves off
normal, a cireuit’ is, closed from ground throuﬂh the M commutator brush
and segrent, operath the (BE) 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 immer winiding of the (T B) relay,
operating the (MB) relay, (®») closes a circuit from ground through cam
1, make coantact of the (E) relay, to tattery through the immer winding
of the (D) relay, opnra*mg the {D) relay, (c¢) opens the circuit through
the immer winding of the (CJ) relay, thus pemitting the (CI) relay to
release unleas the PEST brush of  the sender selector is making contact
with the TEST teminal of a busy senler, in which case the (CI) relay
locks in a ecircuit from battery through its secondary winding, -contacts
of cam 3, make contact of ’*}e (C1) relay, to’'ground on the test terminal
of the busy sendw. If the (CI) relay holds ‘the operation of the (E)
relay also closes a Ci?Chlt from battaery throwrh the inner wind ing of
the line finder (F) relay in parallel with the winding and break con-
tact of the SS magnat, through the make contacts of the (CI) and (E) ree
lays, to ground through can H, and operatmg the (n) relay and the 33
magnet. .
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The operation of the (F) relay opens the tip and ring leads in the line
finder eircuit, to prevent the opcration of the district (L) relay if the
line selector ccnnects tc the terninals of the calllnv line before the sande
er selccter findd an idle’ sender. The operation of the S35 magmnet, opens the
circuit throush ifs 1ﬂﬂ1n1‘m,n break contagt, causing its rﬁleﬂse. The re=
lease 0f the 33 magnot odvancss the sender selector brushes one step to the
terminals of the rnext sender. I this sender is idle, the (CI) relay re-
leases; if not, the (CI) relay holds and the SS magnet again operates and
releases, aqvadvluﬂ ‘the sender selecto? brushes another step. The SS mage
net continues to operate and release until the senier selector brushes make
contact with the terminals of an iile sender selector. The (CI) relay then
releases, connecting ground . in-posision to 1 1/4 of the 1istrict switch
through can H, malze contact of tke (E) relay, and break contact of the (CI)
relay, to the TE3T terminal of the semder which has been selegcted, to make
1%t test busy tc all Lkunting senler selectors, The release of the (CI) re=
lay also opens the circuit throngh the inner winding of the (F) relay.

The (MB) reisylcpeyated, (a) lozks in a eircuit from grounl oan the..
armature and outer waks spntact of the (3T-A) relay, lead X, make gountact

- and outer winding of the {¥B) relay, to battery throauh the break contact

of the (3L) relay, so that the {%B) reiay wiil not release should the SCe
lector retura to nomal while another call is going thromgh, (b) clos a
cirguit from ground om %he M3 jack, make contacts of the (LF) and (MB) bl -
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 {ranciers
the call over the ST lead in the same manner until an 141u line finder

is found.-

During the selection of en idle sender, as line finder selector is
noving upward, the line mey te found tefore the sender is selected or
vice versa., As soon as the line finder selector hes movsd up beycnd the
tripping zone, ground is connected to the X cormmtator hrush and gegnent,
over load K, throagh the bresk contact of the (SA) relay, thereby sherte
circuiting the 600 ohn winding ef the (TR) relzy, causinz it to zelossse.
The (SP-A) relay holds in a circuit to the K commutator grouni, vntil

‘the K commutator brush moves off the commtator segrent, just baiovc 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
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the (TR) relays in the other groups, and releases the tvo associated.

D
R T R v tou oy gty e U
(VB) ) pens the holding c¢ircuit through the outer }mr}d‘ln{?’.‘) P

8, rolay, the (MB) relay now holijrs in its operating eircuit, (¢)
reisases the ata.q magnet, thercby advarsirg the biweles OI- the G group
distrivutor selector b .L.}’le terminals of the tip circuit in the next
group, (d) releases ths $Tuv.p aagnet thareby advancing the brushes of
the A svb-group distributor selsctor to the terminals of the next line
finder cirauit, and (ej 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 described in paragraph 80 ™A1l 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 andsegment fail to function.- The (KF)
(¥a) relays end the 149-J interrupter are provided for this purpose
are so wired that when either the {STA) or (STB) relay remains operate
ed, due to the fallure of the X lead to short circuit and release the ,
(TR) or [T2-1} relay in the trip circuit, the (KF) relay operates as soon
as the inferrupter contasts I, TII 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 secomds interrupter contasts II
and IV c¢lgse end connects ground to the 600 . ohm winding of either the

(TR} or {T~1) reley In the trip cirsuit depending on whother the call is
going thiough the A or B sub group, thus releasing the (TR} and (TR-1)
relay. When the interrupter contacts il or IV open, the .(ST4) or STB)
relay reieases in turn releasing the (KF) »xalay'restoringf the start cir-
cuit to normal. ( ; % :

ak
and
and

The interrupter contacts VI close at the same time as contacts II
and IV and with the (KF) relay operated, a vircuit is c¢losed operating the
(KA) relay. The (K4) relay operoted, {a) locks under control of a key in
the troucle desk, (%) lights a lamp in the trouble Aesk which is indivie
dual to the line finder frame and (c) operates the alsrm. When the key-
at the troabls desk is operated, the (KA) relay releasés, extinguishing the
lamp and silencing the alarm. ' 3 9

When the selector brushes male contaet 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’ (B) 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 current
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through its 500 ohm winiing. The (0) relay must operate beisre the K
brmsh breaks-contact with .the ‘H:terainal -in sage the selector brushes
a_re carried past the calling line tarminals, - The. operation of; the (0)

‘relay opens the (K)-relay holding cirecuit, cawsing its release. The
roperation of the (K} relay opens the cv-cu:xt in-vhich that the {¥)

relay has been holding btut the (LF) relay dces not reéléase mmediately

* since ground is connécted ta the ¢ commutatqQr brush ani segment. The

(LF)} relay is thus:-held:operated, until the brushes are centered on

"the terminals.of the calling line., VGhen the.circuit through the C
. .commutator segment. is opened, the (If) relay. releases 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 (D3S) relay
and {c) cpens. the’ cireuit through the outer winiing of the (F} relay.
Vhen voth the (IF) and {CI) relays have released after the line has been
founi ani the senier selected, thc (£) relay reloases, cormecting the .
callino line . to tho hsi;mut c1rcult. - i

’l’he a’lgust*nent of thp C co**mutator bmsh vith relation %o the
tripped H multiple brush, is such that it does not break contact with
ths € comxutator aeg:xen-t..untj,j; slightly after the -holding circuit throygh
both windings of the (LF) relay-is opcned by the:-operaticn of .the (Fj

- relay vhen the ¥ brush makes gaontoct with. t;he ‘B terminal to which battery

is comnected, "h& U magnet, therefore, remains operated ani the selece
tor continues to twavel: supwari 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 to: the brush support rod. At this

tiine the holding oircult through both windings:of the (LF} relay is
opened at the C commutatior,’ releasing the relays: The (ILF) relay rce
leased, releascs the UR. magnet. The selector -then Arops into place,
thus centering the bmshes» on tre Line temiina.ls.

The release of the. (F) rclay cl=oses th.e T:lp and Ring leads from the
cal‘rinx line thrbuoh the ca:us R and Qs i i o

2

The: ope:sation of the g ( :'L) xelay closes a eircmt from battery "hrcugh

its make contact, two 18-Q resistances, .slegve brush snd termminal, to

zround through both windlings of the (CO) relay in series,,operatino the
(CO) relaye This same ‘battery is connected .to .the-sleeve iterminal of .
the 1line at the final frame making the line. tqat: bas;r 4021l -hunting
final selectors ‘on.a termineting call, The -(CO) relay opsrated releases
the (1) relay, vhich:in_ turn ncleases the (BA) relay and (H) relayse.

i ad -
- 3
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The release of ‘the (BA)} relay releases the (0} relay. The (K) relay

" whose locking circuits was opened vwhen the (Q) relay opsrated is very

slow to release in order. to hold the circuit through the 1500 ohm winding
of the (0) relay eclosed 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 roady for call. For'a
call originating in the last ten -linea of a bank of twenty, the operation
will ve similar to that avove descrived, except that the {BA-1), (%=1},
(0=1),(TR-1), (ST=B) and (GB) relays are used instead of the {BRa), {K).
(0), (TR), {sT-A), and {GA) relays.

I a'odll WelEitaten 1 Wk of tho £irab and, loas Sem 118es o H

. group simulteneously, the relays of both trip units A and B and of voth

distributor selsctors in the starting circult operates as above described,
starting tw 1llne selegtors, oms in each subegroup. In this case, the
inner winding of the (0) and {O-1l) relays are oomnected in parallel

through the maks contasts of the (BA) and (BA-1l) relays and both will

operate vhen either ome or both of the line finder sslectors finds the
terminals of a calling line,

The operation of the (SL)} relay, alsc closes eircuits from growd on
the N sommtator 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.

The operation of the (L) relay closes a circult from dattery through
the winding of the district R magnet, cam B, make contact of the (L) re=
lay, to ground through cam M, advancing the distriet switch to position
2 The (L) and (CH) relays relcasec when the switgh advances from position
1. 7n 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 Solector T™me Alam Circuit (not shown) which functions,
giving a visual and awdible signal,

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 the- sender
selector to makw the assoclated sender test busy after the switch advances
from position 2 and until the (CI) rclay again releases, (B) operates the
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(CI-1) relay (¢} conmsets lead FT from the sender to battery through
the imer winding of.the (L] relay, The (CI-1) relay operated connects
the €0 Jead £rom tneiscnder, through cam V make convact of the {(CI-1)
relay, cen'® o ‘Pttery turough the -outer winding of the (D‘ relay, and
conmocts the ::a lead through the R lead of the sender, i

31, The asscoiaied ai fnder then recaives inpulses origina Gefl e.‘t the Sub-
sarihe *93 -hﬂ—_ a:qd the sender advanses to the position in whizh the send-
¢t brash selection. In this position it coonects ground
28 of the sender stepping relay to the lead FT, Cpsrating
.in the sender circuit and the (L) reiay in the district
relay lecks in a c¢ircuit from battery thronch its immer
ontnct and cam L, to ground om lead FP. Ths operation
drances the 48t s gwitch to position 3 MRIGSH SECPION®
whp ¢irenit deacrived. for adva m::ng it to pomition 2, In posdtion 3,
tb'= £ onm winding of ‘Lhe 4( ) relay fie counactad in paraile: wirk lhe
cuser winding of the (1)} retay through scam U break coiz;tact of the {CI) re-
lay, cam U to the lead S The (CH) relay may operate at this .time but
§¢ rves no purpose in so’ do ing. ;

32 With the cmtrm in position 2, thc UP magret is operated in. a cir-
- euii from batiery through its winding, eam G, make contact of te L relay,

to gronnd t’lrur?‘f‘ nam M, causing tae selcctor to move upward for brush
gelegtion,

wA" COMMIITATOR

33 As the selector moves mpward in position 3, garrying the ccrmutator
bmeh over the cormmntator se,m’ema, the A s“gment and brush intere
mit :ent;y.connpcts grounl to.the tip side of tne fundamenteal cmuuh,
thyough gaws ¥ and L'ho’]&ing the (L) relsy opsrated, but snscessively
-ghort cireniling. the stepring relay in the assoc iﬂted sender eircuit,
. thas releasing and pemitting its reoperation vrtil the proper brush has
been selented. When sufficient impulses have bean sent back to satisfy
the sender, the fundamental circumt is opened, releasing the {L) relay.

34 The release of the (L) relay opens the gircuit through the UP magnet
" - thereby stopping the selector in the position in which the proper szt of
. brugkes will be tripped when th2 selector afain moves utward, aal advanges
- the dlatrict switch to position 4 in 8 cireuit from tattery dyough e
winding of the R magne%, cam B, sontact of the (L) reiay, vo ground through
the poait iun in which it controls dlsuiiet bwruch selcction sud reducss the
resistance to ground over lead SC suffisientiy to cause the (CH) r2lay to
operate if not already operated. In position 4, the trip magmet-{TM)
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" Bﬂ

operates in a circuit from battery through its winding, to ground .
through cam 3, and the district (L) relay operate and locks az it did-
in position 3, advancing the diztrict switech to position 5 for group
selection,.

With the switch in position 5, the UP msgnet is reomerated, ctuSe
ing the selector tc move upwaerl for groupn selecticn. The i mognet
1s held cpsrated ia position 5 and when the gelector “tarts upward, the
proper brush is tripped.

COMMUTATOR

36.

37

As the selector meves upward for greup selection, carryiag the
commuta tor erualies over the conmutator segments, the B segrent and brush
intermittontly ¢onuects grouwl to the tip side of the fundamental cir-
cuit, through cam L, holding the (L) reiay cperated, but successively
short circuiting the stapping relay in the asscciated sender circuit,
thus relessing anl permitting its reoperation, until the proper group
has been galecied, When sufficient jfmpulses have been seat back to satis-
fy the sender, the fundamental circuit is opeuned, releasing the (L) relay.

= )

" The release of the {L) relay opemns tha circuit through the UP mage
net stopping ths selactor in that positicn in vaich its brushes are
rezting on the terminals of the Tirat trunk in the desired group of .
trunks, advances the distriot switch to position 6. In position 5 %0
6 1/4, a circuit is olosed from vattery through the B-2 brush and 1 -
terminal of the line test selector, winding of the PP selsctor, trush
and 1 terminal of the 3-4 arc, cam H, %0 ground energizing thé PT selece .
tor magnet. When the switch advances from position 6 1/4, the energizing
circuft is cpened, releasing the PT selector which steps its brushes
one terminal on 1ts bvaeck strole. The line test selector remains in posi=-
tion 2 until the sequonce switch ig advenced to position ¢ 3/4, With
the switch in position 6, the (L) relay operates in .a circuit from tattery
through its outer winding, cam R, cam O, make contact of the {3n) relay,
make coatact of the [(¥#) relay, to ground through the ¥ commutasor sege
ment end brush. The operation of the (L) relay advances the switch to
position 7 in a ¢ircuilt from vatvery through the winding of the R maguet,- =
cam B, maks contact of the (L} relay, cam M, make contact of the (D) roe
lay, to grounl through can l. » ; -

TRUNK_HUNT 1N

38.

Should the first trunk in the group in vwhich the selector is huating
ve idle, the (L) relay releases as the switch leaves position 6 1/4.
While the switch i3 in position 6 1/2 and 7 3/4 inclusive, grownd is
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connected through cam M, break contact of the (L relay, cam B, to the
sleeve ierminal of this trunk, making it test busy to any other selec-
tor. The release’ of the (L) relay adveness the switch to position 8.

Stould the firat tyuak in the group in which the selector is hunt-

‘ing be busy, the (1) rzlay 'is held operated in a gircuit from battery
threugh its immer winding and maks contact, cam E, to ground on the S

terminal of the wusy trunk. With the switch in position 7, the UR mag-
net is reoperated and the selector travels upward, untll an idle trunk
is fowd. VUhen an idle trunk is found, the mamng circuit through the

i

" irmer m"lmw Ui Dl (L *'e,la;y is opened, but the relay dces not release

immediately due %o a circuit veing closed from battery through its outer
Wi ﬁdmg’, cam P., %0 "r*wmf‘ ‘t* rough tbe (o] conmuta‘ror brush c.nri segment ,

tge (5 coxm:m_tator SOgﬂent is opened and the (L) relay releases, 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
also alvances the switch to position 3. | '

gy C@‘MIT’I‘A@UR

40,

41,

The adjustment of the C commutator brush, mth relation to the tripped
slecve multiple brush is such that it does not broak contact with the €
commmtator segment, until 3lightly after the ho lding gircuit through the

Cinmer windiag of t;hA (1) relay is opened, by the sleeve brush leaving the

sy torminal and meking contact with the slceve torminal of the idle
tranks T"_Le UP magnet, therefore, remains operated and the selector cone 5
tinues to travel upVJard until the brushes are carried slightly above the

“eenter of the trunk termuinals, allowing the locking pawl to enter the

notch on the rack attached to the brush support rod. At this time the
holding eireuit througb the outer winding of the (1) relay is opened at
the C cocmmutator, releasing the relay. The (L) relay released Aisconnects
ground from the commutator feed bvar (G) and releases the UP magnet. The
selector then drops into placec, thus centering the brushes on the trunk
teminals. During trunk huntiag, in position 7 only, the commutator feed
ground is supplied from gicound_on cam Y, under control of the (L) rolay.
This is to prevent the rcoperation of the (L) relay by a closing of a ¢ir-
cuit between the C commutator brush and se‘,ment, on the overthrovv of the
selector, or as it drops into place s

Whon the switeh entcrs position 7 3/4, ground is conneccted through

‘cam E to the S terminal of the selscted trunk making it test busy until

tbe switch adva.nces veyond position 13 1/2. With the switch in position
8, a circuit is closed from ground on the armature. and make 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
.beyond has besn completed, ground in the sender is removed from the SC
lead; releasing the (CH) relsy. 'The reiease of the (CH) relay releases,
the (L) relay. The releasse of the (1) relay alvances the switch to
position 10. As the switch leaves position 9 1/2, the dialing eireuit
is .opened at coms P and Q and in position 9 3/4, the tip and ring leads
from the line finders are cloged thrcugk cams F and O respectively, to
24 voits battery and ground in the Aistrict. -

FIRST TEST OF CALLING LINE

42.
< operates in a circuit through the 3-4 ovrush and 2 temminal, to ground on

43.

As the district switch entens position 9 3/4 to 10 1/2, the PT magnet

cam H, The PT magnet operated, steps the brush assembly to terminal 3,
With the line teat switch on terminals 3, 4, 5, and &, 48 volt battery is
commected to the tip side of the ‘suvscriver'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, when the line test

switch enters a test position. A circuit is also elosed from battery:

. through onec 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 (2C) relay. The
operation of the (DC) relay closes: a holding circuit for the (D) relay.
Yith the lins test switch on %4eriinal 3, a circuit is alsc closed from
vattery through 1ts B-2 brush and 3 ‘terminal, to grouné through the imner
winding of the (RT) relay which operates'. :

The (R“‘) relay operated, (a) closes a circuit from ground on the C-5

Yprush ard % *'ermral of the 1line test switch,' make contact and 2400 ohm

winding of the (RT) relay, to mattery tLruuoh the winling of the (7) re~
lay, which operates and (b) connects ground on its armature to the selece
tor time alarm circuit. The function of the '(RT relay is to make a rouw-
tine tect of the (T) relay on each call vefore it is connceted to the line
in conmection with makmg two party tests. If the (T) relay operates .
satisfactorily in series with the 3400 ohm winding of the (RT) relay, it

- does so on less current. than it would receive under the worst linec cir-

cuit conditions, thus assuring its operation under thé worst circuit con-
ditions If the (T) relay does not operate in series with the 3400 ohm
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the 149-A interrupter, advaacing the line test switch to position C.
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winding of the (RT) relay, the PT selectcr remains on terminal &,
causing the selector time alarm circuit to function.

Wien the (T) relay operates on a rouatine tect, a circuit is
closel from ground on its amature, make contact of the (RT) relay,
to baitery through the inner winding of the (1) relay, vhich operates.
The (I) relay operatsd, closes a circvit from ground on its amature,

‘terrinal 3 ard S-4 brush . of the party line test switch to batlery

through the winding and break ccatact 0f the PT magnet, operating the
seles cr wnich BtPDS the brushes to termlnal 4

With the line test SleCh on term1ngl 4, the operating circait

“for tho (T) relay is opened, at the G b“ush, releasing the (T) relay.
‘The {T) relay *F“eaaed, opens the circuit. through the (I) relay vhich

relezses. The 1 .relay, released, steps the selector to temeinzgl 5 in a
citcuit traced from ground on the armature 'and bresk contact of the
(I) relay, terminal 4 and 3-4 brush 0f 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 200-5 selector. When the con-
~tacts of the intcrrupter break, the energizing circuit of the selector

megnet is opened, releasing the maguet, which steps the brushes to

terminal 6. The 200-S selector continues to operate under control of
e

A% terminel 8 of the line test switch the subscriber's line is
tested to devermine which party on the line was origirated the call,
in order that the call may be registered correctly. If the call
originates at the station whose ringer is connected to ground through
‘a condenser, 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 (7) relay closes a circuit fram ground on its arma-
ture, bresk contact of the (ET) relay mske contact 0f 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 ro-
gister as explained hereinafter. ;



(34 Paged) TPage #16.

Issue 2 - BT-502494,

July 27, 192%. (*)

Replacing all previous issues, (*)

47,

(:if 8 93

49,

With the switch inm position 10, the sender circuit functions
ané ccnnects ground to ihe PP Jead, causing the (L} relay to operate
and lock through its inuer winding ever the tip of the fundsmental
@l rew‘n previously desasrived. The (L} rt1¢y operated, advances the
svitch for talking selection. This circuit is traced from battery
through the R nagnet, cam B, make contact of the (L) relay, tc ground
through terminal 9 and C..2 brusn of ithe line test selector. 4s the
switch advances, ground is intermittently connected to the tip side
of the fundemental eircuit throwugh cam E, holding the (L) relay oper=
awd, mt successively short circuiting and permitting the reoperation
of the stepping relay in the sender circuit. Vhen sufficient impuls-
es have been sent back to satisfy the sender, the fundemental circuit
is opened, relossing the (L) relay, The (L) relay releasec, opens
tae circuly through the R magnet; stopping the switch in gpesition 11,
12 aud 13, depending upon.the class of call.‘

With the line teat ow1tch on terminal 9, the (%) relay re?easeu.

the 48 wvolus hattery is discomnected from the tip side of the line,
W4 th nan line test ovitch or terminal 9 and the district sequence
switch in position 10. a circult is closed encrgizing the 200-5 selecw
0¥, Thzs cireuit is from ground cam H, torminal 9 and S-4 brush of
the swlich, winding of the PT magnety to battery through termlinal 9
and B=2 bruczh of the selector, 4&s the digtrict switch advauces from
pesition 10 1/8, the operating circuit of the PP magnet is oponed at
ozm He releasing the magnet which steps its brushes to termiual 10,
Wrin the test swiich on terminal 10, the hcldin? cirecuit of ike (DC)-
relay g transferred from the non-inductive winding of the (RC) relay
and closed metallic over the subwstaticn loop. 'This circuli is traced
fuom battery through one winding of the repeating coil, winding of the
(IS} relay, R-5H brush and terminal 10 of the line test swiich, cam Q.
hv,“k econsact of the (¥) relay, terminal and brush of the line finder,
uﬂ‘ﬁvgd tne station loop, back through the terminal and brush of the

seloctor, broak contact of the (F) relay, lower contacts of cam P, T-1
u~u~1 emd *erm1n 1 10 of the 'test switch to ground tnxough the other
winiing of tne repea tlng uoil. :

- 45 the gwitch leaves pesition 10, the holding circuit of the (CI)
rolay is transferrad from ground on cam S to ground on cam E, under

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

ing cirenit througn the (CI) relsy, discomuecting the senger from the
agisirict circuit,
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<7hen the recelver at the called station is removed from the.
switchhook, with the switch in positicn 11 cr 12, reversed battery
and iground from the incoming oircuit cperates the (GS) relay. The
(CS) relay cpexated closes a cirguit from groind on cam I, tarough -
1ts make coutact, cam N through the 3 contact of the 149-.J interrupter
cuter winding of the (I} relay, tc battery. Vhen the interrupter con-
tact closes, the (i) relay operates and locks to the same ground through
1ts:make contacte Waen the 4 centact of the interrupter closes with
the-(I) relay.operated the (CH} relay operates through 1ts windings in
serdes and locke througn cam 0, to ground. The (CH) relay operated also
eloges 2 clrcuit from battery on its make contact to hold the (SL) re-
lay operated after the (D) relay releases,

=/ -.The 149«J interrupter is so sonnected in the eircuit that the cper-

ation of the (CH) relay is delayed for at loast two scconds after the
(Co) relay operates, This delay is to prevent the false operation of
the. (CH) relay ehould the (Ob) relay operate momentarily before the

called party answers due to any iinme disturtansesy -

R _aNSVIRS

The switch advancesto position 13 as described above and vhen the
operator -ingerts the plug of a cord in the answering jack of the trumk,.
the-(CS) relay operatos on reversed battery and ground over ihe trunk.

- With the switch in position 12, a circult 1s closed from cam H, ter-
winal- 10 and S«4 brush of the line test switch, winding of the PT mage

ned tc battery througa terminal 10 and B+& brush of the selector, ener-
glzivg the sterping magnet. The (CS) relay operated, oloses a circult
from tne seme grcund on com I, through cam R, to battery taroueh the

; outer winding of the (L) relay, wnich operates and advences the switch
to. rosition 34. A4As the switch leaves position 13, the holding clrcuit

of- the (CI} velay is opened at the cam U, releasing the relay, The re-
ieage of the (CI) relzy releases tae (GI=1) relay and dlgconneets the

 gender elrould from tae distriect, 4e the switeh leaves position 13 1/2,

th;g operating circuit of the DT magret is opened a3 cam H, releaslung
RS magnet aia stepying the line teet selector brushes to termiuzl 1l.

Vith the switen in position 13, the repeating coll and batiery are
disgonnected and tne T snd R leads are connzcted directly tc the T and
R brushes of the selector through cams P and Q, ‘respedtively, As the
switch enters positicn 13 I/2 tie (L) relay locks in a éirmuit f£rém ~
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g*ound over lezd S of the selected trunk, through cam E, to watiery
throngh winding of the (L) relay, znd in position 14, the lccking cir-
cail throueh the inner winding of the (D) relay is transferred from the
coniagia of the (DC) relay to ¢am J. In position 14, @ checking tone.
cizeait-is cicseld over tne sieeve 0f the cperator's trunk, cam E, make

.. aontect of the (L) reldy, oams V, 2nd Y 2 m.f. condenser, cam X, the S
Lorgsk and terminul at the 1ine finder bank, to ground through the wind~
ni,zng of ¢ {GO) relay Tor rumber checkinge

ITION, - SFULER CALL:

wm ea the pac iver a% taé calling station is replaced on the 371tch‘

“hoot, the gEu. relay re}oaqes, in iuzn relcasing the (D) relays The

{5} velas sC%G?”’C, clogres a 01¢@ui¢ through the R magnet, aavaﬂc4ng
g

_the seiich o position 26, As the switch enters position 14 3/4 eround

15 comnectsa snraugh osm H, terminal 11 and S-4 brush of the 11”9 test
awi toli %0 hallery tharough the viosding of the PT megnet and terminal 11

.and Be@ brash of the test sviic h, enorgﬁzir the maguet. Vhen the switoh

deeves posision 15 '1/4, the cnerg ing ciroult £or 4ne PT nagnet is

- oyened 2% the cam H, releasing the magnet ‘and advensing the line test
‘gvitah te termivei 12, The 14G=d 1nterrupter steps the switch to tere

minal 15,

SHROND. T:'éJ.L OF GALLING LINE_

.5

-

o 2

. Aa the 1line test switch passeés over' terminals 12 and 13 with the 2
disiricet switch In vositioh 16, battery is eocnnnaied through the Tl
bzush and cam B to the’ tiv sido of <he lize %0 Aissharge ihe snbeostation

’.cunannqbra Q4 thmgnala 14, i6-and 16 of the line west switeh, a seaond

teet 1s made oh the line. Twring this tesiy, the %ip aad riong ¢f the
line 2re ST cl*vl uad thzough the make chatacs o‘ the (JdS relay,

17 ordse %9 test far a Zfereign ground an elther slde of. the Line. With
the' d&str*a. switch in pnsition 16, ihe (I} relay sperates in a clroult
fﬂﬂm bat ue'y xnvauch *to Lgner Wsﬁ“iﬂm; o grouad on Lerm a? 12 and

u@qt Bk uuh uad;nﬂvs fxor rbB ”‘on 1%0 Lf fhe (”‘ velay 0p9ratps in
positicns 4 to 16 of the” toui owiten, the (I) relay is neid operate
apl the liue test swlitch steps 4o terminal 16  ‘Tnis holéing cirouit
ig tvaced frok grourd on the arrature of the (T) relay, make cuatact
of the (RT) rclay, to battery through the inner winding of the (I} re=
lays  With the (I) relay operated, the test switesh is held on this
terminal and a cirault 1s closed operating the selector time alarm
oircults When the alarm is investigated, the scquence switch must be

" advanced to. position 17, mamially, 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.cirduit from ground through "1ts break contscd, “termizal 15 &nd Se4
brush“of the test switch, -to battery tirough “the mnding and rea¥ contact
of the PT magnet, siepping the brushes to terminal - 17. The selecior thea _

" steps to -position 20 under control of the 149«J interrupter ia order to
allow sufficlent time for the operation of the message register in the aa-
sociated line eireuit. A4s the Iine teet switch passes over terminal. 19, a
message regis ter circuit is closed from battery through the make ccntact
and armsture of -the (CH) relay, operating the proper message register im the
asscciated line switch circuit as explained belowo ‘

UESSAGE RIZIS gm ING

56'., © . As’ explained under first test of calling line, ‘the (RC) re}ay operates
- and losks on the first 1ino test when'the call originates at the station
with the grounded ringer but dces not operate on'line tests when the call
originates at the station whose ringer is:connested In series with a cone.
dengers The operation or nron«<operation: of the (RC) relay detcrminss which
station register shall register the 8all. If a call originates at tae

staticn whose ringer is eonnected to ground in serles with a condenser,
the VR«l. message register in the line circuit operates, The registering
eiroiit is traced from batiery on the make contact of the (CH) relay through’
“cam 1 break contsct of the (I) relay break contact of the (RC) reiays,
~ throvgh the 184N resistance in mulsiple break contact of the (L) relay

meke contacy 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 {RC) relay cperates and locks and closes 2 circuit
shori circuiting the (F) relay which releases, - The cirouit is iraced
from ground o2 Ca2 brush and termirals 18 and 19 of the switch moke cone
tsos of the (RC) relay to the wingl 1g ‘of the (E) relay short circuitiug
the Industive winding of the (E! relsy. The (E} relay released, {3} 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
of a circult beinz clesed 0 ground cn cam I.- The release of the (SL) ree=
lay opens the cirecwd i, releasing the (CO) relay, When the {CO} relay ree
leages, the lR-2 message register 1s connected to 1ead H and the reglsterw
ing ciroult for the second pariy station is traced from battery on the
make contact of the (CH) relay, break sontect 6f the (I) relay, make con-
tact of the (RC) relay, coniact of the (G} relay, through tne 18.AN resist-
ance in multiple, cam W, brush and commutator of the LF selector, over lead
H, break con%act of the (L) and (CO) relays. to ground through the winding
of the MB-2 message register,

.
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B8 As tae operation of rcglster Ll‘.-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 rele'*.—;e of the (SL} reiay. In the event
that the line is again se.\zed by a fin2l selector  immediately upon the
reledse o;. .the 1SL] rel ay, the (&) raiay cperates and opens - the register

rouif, thus’ prev"ntma *he wrong staticn beihng charged with the calle.

Th@ (G} rela,y operates in & circult from ground through cam E, cam Ly
cam K, *hrougb the winding of the (G) relay, over the S lead to battery
cn the $ lead of 'che ‘znw, aele ‘-.o'" w‘wc"z seized thls line,

DISCONNECTION. REGULAR CALL

59, .. As the.line test switch steps to terminal 20, a c«rcmit is closed from
.ground .on the C=2 Trush and- terminal 20 of thie iiné test switch, break gon-
tact of the (L) relay tarough cam B to’ battery. t:xrough 1e R magnet, ad.

_vancing the distiict switch to jpos.tion 17, The A cam.advances the switeh
to pesition 18, As the switch enters position 18, & circult is closed
operating ihe (DS) rélay- in-the- ‘1ine finder cireuits fGnis circult is trac-
~ed froa 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‘z its make con%act and 350 c¢hm winding to the sime batiery

{v) closes @ Bircul® through the outer wlnding of the (F) .elay, thus ip-
suring the hoiding (2 ihis relay untili both the llne finder selcctor and
the district selector have returned t0 normal, (o) operates the line find
er DOWN magnet frem ground on its armature, which restores .the line. fwder

¢l ector to nurmal. )

69, Waen the 1ine findsr qelect’ar returns to normal, sround is disconnect-
ed from the M commutator segaent, releasing the {E), (DS}, and (M3} rclays.
With the disirict switch in position 18, a circuit is closed from graound
on caimm I, break ccatact pf the {D) relay, cam D, terminal 20 and Se4 brush
of the tes% switch, t0 hatiery through $he windlng of the PT magnet which
operates and aavances the sw1 ich o térmiaal 21, :

61, With the line $est switch on tormingl 21, the circuit Is closed from
ground on the (=g ki -u.m and. temninal 2% of the test switch to bastery
through the down’ mapres. r6s wmwf ithe seisctor ¢ normal,. When the dlse
‘trict selector reames the voitiols of the frame, a:eivcuit is closed from
grou: .l tnrough the ¥ cs;m(m,.tutor brush and- segmmt, ;.5 brush and terminal
21y m4 brush apd. s,e;m »al to battéry through the PT magnet, stepping the
brusghes- 10 tem“yﬂ 123 W.th the test switch oa terminal 22, a circuit
is closed from ground on e terminel 22 and Se4 b“uah toc vatiery through
the PT? magnet stepping the switeh to terminal 1, With tne line test switeh o
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terninel 1, ground through the Y’commufator brush aﬁd'segment. Db

b?ush and terminal 1 of the line test switch, com B to pattesry through
the R magnet, advances ‘the district switch to positicn 1.  4s the switch

_leaves position 18, the clircult through the IOWN magnet is opened, ard

after positicn-18 1/4, the -circuit thrpugh the outer winding of the(F)

- relay-is opened, reléasing the relays. -

Shonld the calling subscriber fail tofreplace-the'recéiver on the

swiichhook after the ealled subsuriber has disconnected, the releczse of
tne {CSY relay, due to- the inscoming trunk functiionings operates the fem .

léctor tims elarm circult from ground through cam I over the oircuit
previotsly desaribed, thereby notifyivg the switchman of the existlag

cconditdome” T

NNIPTION = TALKIXG 7O CPTRATOR

T With the plug ¢f the answering cérd in the trunk jack 8t the inszeming
end, ground is connected to the sleove terminal of the trunk to hold the
aistriect (L) relay operated. If tho plug of the cord is removed from -the
trunikc jack before the raceiver at the salling statlon is roplaced con the

_switchhooky the line relay in the trunk circuit operates, theredby hcldiug

the groind on ‘the sleeve. terminal of -the trunke When the receiver at the

ecalling statipn-lgireplacédfnnﬁﬁhe switdhhook and the plug of ithe answerine
“cord iIs removed from the trunk jjack at the incoming end, the (DC) relay

releases, and ground is disconuec4eéd from the sleeve of the trunk, relcas.
ing the (L) relay, thus advancing the switch to position 15. As the swiich
adimnnees from position 14 1/4, the logking circuit thrcugh'tnpzin;er wlnaa
ing of the (D) relay is opened at cam J, releasiug the relay, The (D)
relay released, relesses the.(SL) -reiay end-then -advances the switcn 10

position 16 im a circuit traced from batiery through the R nagnss, cam D

tresk contzet of the (D) relay, to ground through cam I, With the tesg
switch 4n poeitlon 20 a circuit is closed on %he Omb -trush an@ termi?al
20, breax contact of the (L} relay, cam B .to battery through the B nagnet
advancing the switch to position 17, the A cam agdvancing fo p°81t*in,18'
In position 16, the (CH) relay bveing normal, batiery is got apngeciealgver
1ead H (o operatie the message register in the 1ine circuit, as the ca

“is no% chargeable, IFrom inis peint ou, the line finder and district se=-

- - 3 ¥ ..'\"f»' o~ L
lectors are restored to normal as: described in paragyraphs 29 to 62 in
clusive, ; - s :
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64 | Should the calling. sansoriber replace the receiver on the switch-
- ‘hook pefore a hunting seiector finds the line, .the (L) relay in the
line circuit releases, removing battery from the H terminal at the
mul tiple bank,. . Assum~ng the calling line to be in sub-group A, the
‘release of the (Lj relay releases the (BA) relay. The (IR} re‘aJ ha
ing operatea, locks and cperates the (ST-4) relay, which operates t;e
(L) relay in tnhe line finder scircuit and the selector is started hunte
ing, as describea in pdraorapn 16« The gelector therefore travels (¢
the tep of the bank and the H orush of the selector makes gontact with
the termiﬂal of the H comb at the tip of the multiple bank, The (&}
relay cperates from ground on the break contact and armature of ihe
(D3) relay, windinp*of the (H) relay cam W, H brush of the selezior to
battury.. Tae (H) relay operated, releases the (LF} relay, which in
turn releases the (F) relay and opens the circuit through the P nag
net, siepping the selector, The N commtator segment is opened with the
selebtor brush resting 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,
the (Dg) relay Operates from ground on the X sommutator brush and sege
ment, tarough its 1,000 ohw %inaing, The (Da) relay operatea, operates
the IOWN magnet, restering the selector to normale

650 o If the receiver 1s replaced on the svA techhook at the cailing sta-

 tion wnhile the aistrict 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 to the S¢ lead operating the (CH)
relay 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
greund in series with a.resistance. The (D} relay released, advances
the switch to pesition 6 in a.circuit treced from greund tarough cam
I, break contact of the (D) relay, cam D to battery through the R mage
nets )

66, In positicn 6 the DOVH magnet operatos, restoring the district select
or to ncrmals When the selectcr reacnes tne tcttom of the bank, a C’z—
cuit is closed from ground through the Y cemmutator brush and segment,
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, breck
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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 advancing the switch to position 8.

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 brushrand 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 segment.  then the dis.
tr ict switch advances from nosition 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 termingl 5 in a circuit from ground on the break cche
tact of the (I) relay and steps to terminal 8 under conirol cof the 149e=i
interrypter, Ground on the Y commutator through the D9 and 10 teriinal
advanoces the district to position 14, As the disirict switch passes
through position 9 3/4 to 10 1/2, the PT magnet operates in a cirsuit
from battery through the B+3 brush and terminal 9, winding of the PT
A gk 3%, S«4 brush and terminal 9 to ground on cem He With the test
swltch 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,
tne PT magnet releases, stepping the line test switch to terminal 10,
Then the district switch advances to peosition 11, a circult is closed
Jrom ground on cam I, break contact of the (D) relay, cam D to battery
through he 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 5/4 the PT magnet again
operates and releases when the district switsh 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) reley advances the test switch
to terminal 17, The switch advances to terminal 20, uader control of
the 149»A4 interrupior, and closes a cireuit from ground through the
G~2 brush and termipal 29, advencing the district switch to position 17,
the 4 cam advancing it %o position 18. Ground cn cam I, break contact of
the {D} relay, cam D, S»& bsusn and terminal 20 of the test seleciir advana-
ans the switeh to terminal 22y The Y segment adwmncees the switch to ter-
minal 22, On %terminal 22 greund 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 termiuel i, advancing the district switeh to
position i,
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68

¥hen the line finder selector returns to normal, ground is dis-
comnecied from the M commutator, thus releusing the (E), (DS), and
(1) relayss: The (D5} relay released, releases the (F) relay, and

- the (E} relay released, relcases the (SL) relay. The (SL) relay

POSITION

releagsed cpens the cirouit releasing the (CO) relay, thus restoring the
circuit to normal, ' :

7 T0_10

696

- If the reseiver at the oalling station 13 replaced on the switche
hock while the district switch is in position 7 to 10, the switoh ad-
vanzes until selection bzyond 1s completed, when ground is disconnected
from the SC lead in position 10, and connected to the FT lead, operatiug
the (L} relay. The (L) relay operated advances the switch o rositicn
Jlc With the switch in position 11, the (D} relay releases closing a
circult from ground on cam I, oresk ccntact of the (D) relay, ¢am D, to
baitery through ihe R magnet, advancing the switch to position 16. As
tho switch advences from position 16, the 1ins teat swit