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METHOD OF OPERATION
SE11B2R CIRCUIT

Subscri bers* Schematlc Two Digit Office Code - Power Driven'Machine Switch-

-SagERAL DESCRIPTION

, 1* ThIS subscribers * sondcr circuit is used in a Pro digit full mechan-
ical ofe.icc* It is selected by and used with a district sender selector.

2.. The 'class'* circuit provides means for the various classes of calls.

AN @0 sender circuit directs the impulses to the proper routing cir-
cuit ard controls tiie fundamental circuit in connection with the various
selectionso ~Tie circuit consists of a sender switch, stepping and counting
relays, which count the impulses sent from the various selectors during the
progress ui a can. The switch is arranged to make one or two revolutions
depending upon tne class of call involved.

ter'and register control circuit directs the impulses
transmitted from tne station dial to the proper registers and later, in the
proghress of the call, controls the starting of selections and the disconnection
e sender.

.. ?* 3he "wanslatoi” circuit causes the proper circuit condition to be
established for directing the call to V- office desired, and according to
tne hind of a can desired.

N6 . The number register circuit consists of the hundreds, tens units
stations, stations tens and station units registers. Tie settings of these
registers are determined oy the impulses transmitted from the dial station.

7. The call indicator impulse circuit is used as a time measure to
delay the”ciosirg of the impulse circuit Immediately after the sender is
seized. Ir, consists of an impulser switch which closes the -oaths for send-
ing tae impulses required for either direct call indicator or tandem call
indicator calls. The switch is arranged to make one revolution per cycle
on direct call indicator calls and two revolutions per e”cle on tandem call
indicator calls.

. S“ A7° timo measurG and coin collect circuit is _ for the purpose of
giving a signal to the sender monitor operator when aiy condition in the

sender circuit remains unchanged for a period of time which is limited by

this circuit. It is also used to provide a time interval, after units are
dialed and the sender is in the position to transmit call indicator impulses,
xOixowing wmch of the stations register is still normal, the sender circuit
assumes thac no station is required and continues to function, it is also

used to_'monitor on coin and npn-coin_ station calls, and to control coin
collection or refund, on a coin station call.
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O<* a%ue circuit lias a jack to enable the monitor operator to supervise

W SS ° ;7 “ ? ajac;: t0 the rd* it0- operator 2 n,ate the seEor
s? o ™~ tir i ™ r 14 n bocorae "stuc]" 'for other reas°r-th- ci-
I NDE
Page Ro.

1*  REGULAR JIEUrLIKIC!IL CALLS., IBMG OFFICE
3BLECTOR-ROE-COIK.

1.01 Sender selected,

1.02  setting registers, A
1.05 Translation, -
l0C4 district selections,
1.05 oOffice test, and selections,- - - - - - - 3
1.06 Incoming tost and selections,- - - - —_ g
1.07 Final selections,- 1
1.08  ncoming advance and talking selection - 12
1.09 Re-setting registers,- - - - - - - - - -
1.10 Return to normal-selections completed, - 14
loll" Return to normal-abandoned call’, 14
1.12  Time measure and alarm,- - - - - - - - - 16
REGULAR MECHANICAL SALES IBDIG OFFICE
0 ELECTOR, COIR: 17
01 EStabIlShlng the connection

liminary coin test - - - -
2M2  Coin CoIIB(Iect and return, - - 215
243 Final coin test. 21
2,04 Return to normal 29

3a  HRCOjj-iH MEONAtil0.m GAL-L TO ABE** —
4. CAUL TO EBRO OPERITOF AVD OLE DIGIT CODES. - o4

B+ OALL 10 THRER WGIT OPERATOR 5e
6. CALL TO RESTRICTED- EQONB, .o, o5
7. CALLS VIA ItcCol  TRIES IBIMG OFFICE,
SELECTOR,- - e
/.°1 Direct; relay call indicator - |gg
than 10,000- ----—-- —— 26
7.02  Tandem relay cal, idleator —iess

than 10s000- o

7.03 " Time measure and alarm on R.C.I. calls = 50
7.04  yelcy call Indicator, direct and tandem

- more than 9999 - - - - - - - . 51

8. MISCELLANEOUS 32

8.01 Overflow Oonditions: 32

8.011 District selector 52
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8*012 Office selector, - - - - - - - a*m
8.015 Incoming selector, - - - - - - o4
8.02 Preliminary Pulse - -- -- - 54
8.05 Release of Sender from Permanent
- Signal Condition, - - - - - - - - 95
8.04 Release of Stuck Sender,- - - - - - 56
8.05 Register off normal,-'- - - - 97
8.06 Maine SUSY,-.- = = = = = = = - - - - 58
8.07 Skip Office,- - ----mmmmemeeeemev L — 38

8.08 Heat and spark protection,---—-----—-

vryp IT-LED XTSCRIPTIQR
pNrTT.AB TCTBHITCAT. CALTS m tBIKG 0g?XC3 SSIEOTOR - ITOH-Cpffi, (X V/ImMNQI . (1 L»
Sender Selected (1.01).

100 With tire sender control switch in position 1, batteiy is connected
through the winding of the T relay* the 1-1, and iffl relays normal, to
the multiple test' terminal of the associated district sender selectors {not
shewn) o When a hunting sender selector selects and connects to the tip (T),
ring (R), test, fundamental tip =m(FI), sender control (SC), and fundamental
ring (PR) terminals of this circuit, it connects ground to the BEST terminal,
oDerating the P relay’. The (®relay, operated, (a) loclcs to ground on the test
lead, fb) operates the Of relay and (c)' operates the SIR relay under the con-
trols of the L, HIS, SG, and SC-1 relays. As soon as the sender is selected
the associated district advances to the "awaiting sender” position, in which
position a circuit is closed from battery, over lead 30, the ADY relay normal*
to ground through both windings of the 30 relay in series, operating the SG re-
lay « Tire operation of the ORrelay* (a) closes a circuit from ground, the MB
relay normal* the OR relay operated, to battery through the winding of the SB
relay, operating the SB relay, {b) prepares in partd a circuit for operating the
T-1 relay, and (c) closes a circuit from ground on its make contact, (x wiring) ,
to normal terminal (terminal 22), and M~2 brush, to battery through tne break
contact and winding of the IS relay, operating the 13 relay e The operation of
the SB relay, (A) opens the operating circuit for the HB relay so that this
sender cannot be made busy, (b) closes a part of the chain circuit to txie "all
senders busy™ register* (c) closes in part a circuit so that the sender busy
lamp will light if the sender busy key is depressed, and (d) closes a circuit
from battery through the non-inductive winding of the T-I relay and. the SB re-
lay operated, (in parallel with battery through the winding of tne T relay,
operated, and the T-I relay normal) through the 80 ohm winding of the T-I re-
lay and the ORrelay operated to ground on the armature of the MB relay.

11. The T-I relay does not operate at this time, since its inductive
winding is short circuited by the ground or. the test lead. The M5 relay * oper-
ated, functions as hereinafter described under "Time Measure and Alarm". Hie
operation of the SC relay opens the circuit in which the SIR relay operated.
The SLR relay is slow to release and if the call has not been abandoned or the
sender seized to collect or return a coin, the L relay operates before the
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SIP relay releases, in the dialing circuit, which is traced from battery
through the inner winding of do | relay, (Xwiring), too iSL relay normal,

circ”™tsK n°,aT ? laJod distriot* lino finder, and subscribers' line

winding of the _. . ta® . iBiJ elay nOKral t0 &<*"* trough the outer
circuit frnm n ij.” i?7ea CO1i* ™ ®»e operation of the L relay closes a

t 21 tli ipi f the SLR rel L rel t

t8 8Pouunndd, 1 relay operated, tlgswhlglmﬁgotho %LE reraGya%berart%da.y operated,

or return fJS f f f ar'd?ncd or **° bonder has been seised to collect

causing the sender to function °as 31 tn° SLR rclay releases

23 and 24 or as described in paragraphs©®to 31 abandoned call in paragraphs
purpose of collecting or re f~ '~ in | o S i ~ f * 1 f °
closes a circuit from ground, T aSd i relays o~rftrd sr ? 13? adsO
relay operated, winding of the SO>1 mio-r vV *+ * * *C normal, 3C
B»e SC-1 rel”r lochs to at the \Y OpcrawnsS tho 7

sc-] relay (a) advances fee t*ndor contrn? f «°P* f Cd’ oTh° of *no

a circuit from ground tho 3Li ard <A% 1 switch to position 2, ana (b) closes
lay to battery,“operatic“ th”sS rei; A °pcratod’ »!»*“ «* of the BIS re-

a circuit from ground Ri! rels~to-rSd rn°/I°Fcrati®°n of tho S® relay closes

ohmwinding - fbP 57 on - , {/f™ tn3f ~ EOTmal terminal, 25
"To Tone Circuits”, a tone is tte f doc” » cr>to battery on the lead
repeating coix wmec.. i.- tran”+i- a *nduced m tno 500 ohm winding of the 66-A

office apparatus is r~fly for the operaUon~fef diSt°E * i”di0O3te that the

nocted through thefEpcr°oufor*cor‘'lct f tGI'S po®itlon 1“SA, ground is con-

1 ' o> NA©O H AN I H
Hrelay holdér(lg thS'oE relay pg->rat™a®uptil th((e9 g&I(IGr é%ntroIV\s”vr\]/fiH:Zh(@ g&vances

rom position

Setting Registers (JKO2[

add roo”erSes”hel'rcai ferronir-vit"~2~" W ™ a[tO» ata* releases

She SIR relay is slow to release and “mJu! ° f® Ulses ir*eaoh digit Haled

being dialed. The first rele”e’of feA? op°rated virile, fee entire number i:

* relay operated, the Lrel*heleLed fe” pl a °ir0eit frola *«=*. «r

relay, RC-6 brush and N temainal to N oporated wiudizjgs of the R

of those paths is traced t™ A “fee | tirz » A
through the 44-B resistance and one wind'in- 0° th"oN ? T f’

battery, operating the RArelay, Amagn4d fd m , f 1 ~ “ parallel» t0

traced through the A magnet normal fema-rd fC-f ? ElI° othor patil is

mal terminal and brushPeond” ¢ e n t ° f “* A1 load A, BC-E no3

relay normal,to battery, operating fee i"rclav TV r *? m relay' and tac »
and remains operated during the impulse ArJn?~ Ka relay is slow to roloasi

tion Of the RA relay close! a circSt in S the T t dlgit.dialed» opera-

ba.tory through tho 44-2 resistance and wind?-* of fee'll I ~ Or~rsi2ed from

Winding of the EC magnet, the Be’-v o-tu-. " * 0 2 rol3t
She ?H relay is fasTin !perat® ~ °Sn of ? Noreln resyF

magxet circuit to an additional grtw-u o r”™ ts "t T** *** resistor "PPing

feis ground, until the A magnet
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for airy reason the impulses of the L relay are not of sufficient duration

to operate the "A" magnet.—The openation of the PH relay also closes a cir-
-cuit. from ground an its. right armature to battery through the winding of the
SLR relay to hold relay ‘operated Erring tne pulsing period. When the A
rogistea? magnet operates, after tne L relay releases, it opens the circuit
tj-rougii hie winding of the EH relay 0 ihe EH relay releases opening the cir-
cuit te.rough the A magnet. The OH-2 relay and A magnet then release, the A
register brush assembly is advanced to terminal 1. Each time the L relay re-
leases and reoperates, the Aregister magnet and the PH relay operate and re-
lease, and the, Aregister brush assembly is advanced one step. Upon the com-
pletion of the series of impulses, corresponding to the first digit of the
Office code, the RArelay and OH-2 relay release. The release of the RA re-

°~ens circuit in wnich the. EC magnet is er_ler?ized, and the release of
tne RC magnet steps the RG brush assembly to terminal 1. The number 1 is rot

BF 14 FAGD 4Bil dididdl Sl & ATPESTINE FofL ABLOSIBPWRCE: ARintiCqivVed

thO Case Of a preliminary impulse as hereinafter'described tn #

. ) Se? r is now ‘ea® t0 rG°oivo the impulses for the second digit
to toe office code, toe L relay again alternately releases and reoperates 're-
sponding to toe impulses from toe dial, toe BA, Hi, and ON-2 relays and the
B register magnet operate and release, setting he 1 register In fm U |
similar to toat Ir ncn the A register was set, except (a) that the pulsing’
circui.. from ground ihrongb too L and. Hi relays operated is traced enough the
Windii® of toe 3 register ma it and terminal 1 of toe EC-6 arc, instead6of
torougn toe A register magnet, and (*) toe circuit in which toe PH re |j ooor
the i. -sinal 1 of too EC-5 arc, lead B, -andhtl« S i
ij3i toe B-l arc, instead of through the normal terminal of too EC-5 arc

=?3d t* mf H E3fino,: is energized when tlio RA relay operates, and when
relay releases®upon completion of toe series of impulses corresponding’

h [ Sh °! tneh er dialed. .the EC magnet releases, stepoing Jo
EC Brush assemgy to term%SgArZ. too register cont ostnc ?s nowp g

to direct too next series of impulses from too L relay to too thousands (ml
?¢ " * * registers are set in JsimilJ maJo“ to toj
described for too A and B registers, (to all calls for which toe Hregister is
set in positions 5 to 9 inclusive, toe IS relay operates whereby the | cost-
ing relay is connected to tne even numbered terminals of too arc 5H-6 fcr in
coming group selection instead of toe 0 counting relay, and whore too s'coht-

irfg roiaj’ -s connected to toe odd numbered terminals of the 1H-S arc instead
of the counting relay. tJu

Translation (1.0b

16. When tne brushes of the RC switch advance to terminal 2 after the
setting of the Aregister, a circuit is closed in which the ST relay oueratoq
This circuit is traced from battery through the winding and break contact of toe
Si relay, terminal and a.C-4 brusn, to ground on the loft armature of too EIB
relay, toe Sarelay, operated, (a) locks in position 2 through its make contact
cain 0, to ground, ELS relay operated, (b) closes a circuit from o'rourd 0’ “to
armature through the windings of the HOB-1 and ROT-2 magnets to batted- 'ooAttir
too magnets thus causing the power driven translators to rotate, and (c) connect?
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ground from tne SIB relay operated, the SSR relay normal, the ST relay oper-
ated, a-3 brush and terminals, through one of the B register brushes and
terminal, through the cross connection to the translator arcs PI-S T2-S. When
t-ie translator brush assembly advances to the particular terminal to which

nis ground is connected, a circuit is closed through the PR relay operated

W f.131* 1° Io"ttorK through the windings of. the PS-1 and PS-2 relays, and
t° _battery through the windings of the SPOP-1 and 3POP-2 magnets. She TR

re ay operates if the X register is set in positions 3, 5, 7, or 9 thereby

~ransferrir™ the hunting lead from the arc with terminals numbered 1 to 22

1? WI1'h terminals numbered 23 to 44* Phe PS-1 and TS-2 relays and

the SPOP-1 and the SPOP-2 magnets operate in this circuit and lock to ground

~t tne operated 3P relay. TXc operation of the PS-1 and PS-2 relsars. (a) *
iockirf Gircuit for the SP relay, from ground on the armature of
tiir°Ukh tlle Ic~er GOntacts of sender control cam 0, to battexy

STSo0SS N Voi2ninS °f 1316 S relasr* (b) closes a circuit
the wfrdirf oT th ? ? rela”s operated, sender cam C, to battexy through
ar* aavaKcir- the sender switch to nosition 2, N

’ closes a circuit from ground of the 35-1 and PS-2 relays onerat™d
sender control cam B. to battery through the R-I magnet,
sender control sv/itch to position 3.

N

bankskK03Tt ,-,2“ trans”™or consists of one 202-C selector and two 10-C

22 sets tv'n -rpaeit,y of ~ sets of terminals, each bank consisting of
I~ are rncuntcd OR thG translator frame parallel to e”h.

i 10N N N A N e ke . .
of tlie CetCt%rr'*O hie ~02-C se‘]ectorti\slv%gm%oseapg*‘ngsrgtfartge brush assemblies.
rottvT Sft*on to ®OP ™ °*eP trUSh a88C9,11°s» which Jo elfmped tea
Zz 7 ™~ ° 0 fe 3 raetal dri7i™ disc*

180 degrees from tte brushes on the otfaS 3r° @t

ma’Gs coftact with, the terminals at any one timeT” Eie 01

the break contLt°of*ho STOPmaSot~tte’drsc”™ °P°rat?S in a clrcuit ti“Obgh

ISr “HswSn¥FT /A

mcwiianicai otep for the rotary unit when the “pop mle T .

“ 4 S % * 5% »*Fgsg-« N « « » « . « s a vy

- - * ' *
of 51-& ale dounted to mate gon%ag} & ise %I 4 %Tr M tb bunting brushes
the STOP magnet is operated before the ferresnor-d-riTrnteh fle °tbor brushes,

8{38 t!)atV\l/Jene%?rtv%e armature m}/’vl_brﬁauswg the pawIM reSfOfter\];I;’l-h]boofltI\ﬁo

tne disc continues''to~rotate”™until 7
notch which is associated with the desired set of t-rnii-'~*s 4 D4 ,

net. The STOP w **" ~d*d n n

17. Assume for this class of call that the translator storm In a
position in which the TI-Cl brush is resting on the contacts of*the terminal
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to which 'class set load C-is connected. A circuit is then closed from
battery through the R~5 magnet and the CL relay in parallel, csin C, lead. G.-
VorvW rmd T2-OL brush, the OP relay normal to ground at the PS-2 relay
operated,'advancing -the class switch to position 7, (or 18} and operating
jiche CL-relay. <phe operation-of the CL relay prevents the operation of the
relays in the impulse circuit .during the advance of the class switch. *Pile
CL relay releases when the switch advances beyond position 6 (or 17} *

district Solectlaps (1.04) . ' - .

18. V'ith the sender control switch in position 5, and the sender switch
in position 2, the fundamental circuit is-closed for district brush selection.
Phis circuit is traced from buttery through, the district line relay, over
the lead FT, the S. and .iDY relays normal, sender control cam S, upper outer
and lower inner contacts of sender cam If, windings of the 5P? and OFL relays,
fne BO relay normal, tne 18-AC resistance, lower- inner and upper outer con-
tacts of sender control cam J to ground at sender can l« The OFL relay does
not operate at this tine as it "is of the polarized type,” unless one of the
selectors go to overflow, at which time the battery through its 54 olim wind-
ing is in the reverse direction. PLe district L and ST? relays operate in
this circuit, causing the district selector to move upward and close a cir-
cuit in waned.one of the counting relays operates. For this call it is
assumed that & counting relay is the first to be operated* The circuit for
operating fcne Z counting relay is traced from battery at sender control cam
X, winding of the 2 counting relay, 2» counting relay normal, lead 2, ter-
minal and P2-IXB brush, sender cams V and 17, sender control earn IT, the IA
rol_y normal, sender cam L, tne SP? relay toperated, to ground at sender can
I. LU-j operation of the 2 counting relay closes a circuit through its wind-
ing and the winding of the 2* counting relays in series,* to ground through
sender cam j. The 2f counting relay does not operate at this time however,
as it is short circuited by the ground on cap I. As the district selector*
moves upward, for brush selection, ground is connected to the tip side of
t-i.e fundamental circuit each time the a commutator brush malces contact with
one of the metal segments of the A commutator. Phis, ground short circuits
the winding of the SP? relay, causing its release. The release of the SPP
re lew removes the snort circuit from tnb winding of the 2* counting relay*
Pne 2* counting relay now operates ‘and the 2 counting relay holds in the
circuit described above. Pie operation of tire 2* counting relay transfers
thw onj.sing circuit through its mane contact, to the 1 counting relay
ready for the next pulse. A N

19. PLe district selector continues to move mowand and each ooer-
ation and release of the SP? relay causes one set of counting relay"to be
operated.*

H* number of counting relays, to be operated for a given selection
is determined by connecting the counting relay terminals to the terminals
of the ~translator arcs as specified by the Telephone Oompany, so that the
desired counting relay will be connected to the ter.oA.au. on which the PI-DB
or 22-BE brush of the translator shall be resting. When the SP? rel=v --e”t
releases after the operation of the 0 counting relay, the short circuit to
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r.°m?Tc4 frora thc *au*e» of too ?0 art BO relays. toe 0
0 Lece?" E* *d?20 «*** erate tOél)al‘k ei. 4
cn't thus oomatlon tlle Orelay opens the férdame
N L o [T
Fnlvlf/hifch 1:thetesefntdfe‘; ‘?L \ 27 P °At|cs-s'beretpary closes a cglrcun

from ground on the armature of i ?0r*tl0OI\N 3" Elis circuit is traced
cam i, sender earn C to batt >v *~X0 r°lay normI* scoder control
the switch to ad™ tc o o s V * * " * m3gnotV .** A cam causes
position Z the counting r->lav~ mi-v**- ° -Jiu scnder switen advances from
cu”ce tne circuit through their wind-

ings is opened at cam*? "-ffn

non-inductive winding of th-> sc t?-i?CC*Cr Svitcn iu P°sition 4, the 1000 ohm
sender cam *, circuited by ground through
operation of the CH relay in th” - .~rourd of tile lead SC, causing the

and trunk h u n t i n g L v o b ? diStrict » u P selection
relay be operated ir nrd-r tn 9 2° lo>n*"33liy that tne district CH
beyond*-* positionse* " -vance *ne district switch to the Selection

direction*of~current rolf* cadets, too
H 6U0u

ccsslve selection by moans of toe cuttings on s”djr

aeain”~ctosed”o~district*roun selection0”’-S tllc *arontal circuit is
selection, ke circuit for°oooL ttt to?1” ~ t~1°ri?Cd for ~strict brush

ground on too lower outer contAc”™cS r 13 traccd fron
relay normal, sender control camH. serde”’carx om i*A
and terminal, and cross connecting i® ito h *2 V* tho *M » t>«ah

ti0 Pr°l?cr eonnt-

ing relay. Vhen sufficient imoulses i -ve been
i to satisfy the sender,

the BO and PO relays operate 4 described fh h

of too BO relay opens toe fundamentow ™ ~ toe operation
* tllc . _hunting” gositiqn. Hahng sotoct®”~idto diatrict t0 ~-co
advances to "Selection beyond S 4 ai.ldlc tho district
etoscs a circuit fromg r L f o / i t I T | ~ N2 reln
ne~er*Lhlo'postoion 5° foA too R-2 A~ “NcNMNto o N

* “ counting relays S L AT #*

IMFicQ__?ost__Arid 3elections (1. :5)

2S. With the server switch in -insitinn *
batteiy through one vhhidh-jp Of thr " h  9acircuit * closed frora
S and ADV relsys normal, ~ Iider cort®1°nJ’iqC +CI3yh OVcr tic lead FT, the
sender cam 0, windings of the PC Jougii the 40-z resistance,

sender cam X, sendercontrol c*N, ¢ '~ t~ ~ * _tha BO rci”
re81Bt«»o0 brush OEF-I1 and

terminal, compensating i-osistaroo**’-
over too load IB. to ground to toe 0Zr£ n
to:..s circuit, dosing- 3 circuit in whto- tocriV i 6 rol™ operates in

ation of too to-1 relay closes a circuit to whito to o~ I*”~ratos!""
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Ihe operation of the CI re-Jay closes a circuit from ground at sender control
cam U, 01 relay operated, sender cam B, to battery through the K-2 magnet,
advancing the switch to position 7. As the switch advances from position 6,
tine Hx9 3w-1, and 01 relays release. 2hc switch advances to position 8 in a
circuit from battery through the R-2 magnet, cam C, to ground the IA relay
normal. While the switch is advancing through position 7, a circuit is closed
from battery sender control cam X, two I8-AC resistances, sender cams M and
JT, windings of the SIP and"OFL relays. Bo relay normal, {and inner contacts
of sender cam p) 18-AC resistance, to ground at sender cam H. Hie SIP relap
operates in this circuit but immediately releases when the switch advances
from position 7.

23. In position 8 the fundamental circuit is again closed, for office
brush selection. 25iis circuit is traced tne same as far office test, with
the exception tnat it passes through the upper outer and lower inner con-
tacts Ox sender cam 2, instead of tnrough the 40-2 resistance and winding
of the 2G relay. Ground from the segments of the office A commutator in-
termittently short circuits the SIP relay, alternately causing its release
and permitting its reoperation. Each operation and release of the SIP re-
lay causes a sot of counting relays to be operated. Hie counting relay
circuit, is traced as described for district brush selection except that
this time it i closed through the lower outer contacts of cams Jj and |
the upper inner r'*ntact of cam V, terminal and 12-OB brush. When sufficient
impulses have been received to satisfy the sender, the BO and FQ relays
operate. 5ho operation of the BO relays opens the fundamental circuit
stopping the up drive of the office selector and causing the office switch
to advance. She operation of the FO relay closes a circuit in which the
sender switch advances to position 9, the A cam advancing it to position
10. She counting relays release when the switch advances from position 8.

£4. With the sender switch in position 10, the fundamental circuit
is closed and office group selection is made in the same manner as office
brush selection, except that this time the circuit to operate the counting
relays is tnrough the upper ou«,or contact of cams | and 3j, lower inner con—
tact of cam Us terminal and 12-0G brush. When sufficient impulses have
been received to satisfy the sender, the BO and FO relays operate. 2hc
operation of the Bo relay opens the fundamental circuit and the operation
of the FO relsv advances the sender switch to position 11, the A cam advanc-

ing it to portion 12u 'Fhe counting relays release when the switch advances
from position 10.

Incoming les.u and Selections f1.061.

no the Sondor s™itch advances through position 11 to position
1 , tne 5 re-sy operates if the OK and H registers have not been advanced

from norml, in a circuit from battery through its winding, break contact
of tne MO relay, sender cam F, class cam |, terminal 3 and B.C-4 brush
to ground on the make contact of the RBS relay. Hie operation of the *3

relay opens the fundaicrma.! circuit, thus preventing the operation of the
IG rexay for incoming ter u.
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ci6e V/hen the thousands and hundreds digits have been dialed, the HO
switch advances to terminal 4, releasing the S relay. The release of the
3. relay closes a circuit from battery through one windinglof the incoming
» relay, over the tip side of the fundamental circuit, over lead FT and
through the winding of the TG relay, as. described for office test except
that this time it is closed through the lower contacts of sender cam X and
compensating resistance brush T-1 (beyond office) « TG rejay operates
closing' a circuit in which- the TG relay operates and the operation of
tile TG-1 relay closed a circuit in which the CI relay operates. The oper-
ation of tne CI re:.3p closes a circuit through the upper inner contact of
sender cam 3, to ground, control cam U, Cl relay operated, sender cam B to'
battery through the R-2 magnet advancing the sender switch to position 15.
Tne A cam advances the switch to position 14. As the switch advances from
position 12 the TG, TG-1 and CI relays release.

2/. With the sender switch in position 14, the fundamental circuit
is closed for incoming brush selection. This circuit is. traced from battery
through the winding of the line relay in the incoming circuit, over the lead
xih break contacts of the S and ADV relays, inner, contacts of cam S, class
cam Q, sender cam h, winding of the 3TP and OFL relays, BO relay normal,
sender cam X, COMP, BPSe T-I brush and terminal, compensating resistance,
lower contacts of sender control cam ¥, break contact of the ABV-1 relay,
over the lead FR, to ground in the incoming circuit* Incoming and office
brush selection are similar except that in the former the circuit for oper-
ating the counting relays is closed through the upper contacts of cam U,
terminal and TR-3 brush..

28. When sufficient impulses have been received to satisfy the sender
tire BO aid. FO relays operate. The operation of the BO relay opens the
fundamental circuit, and the operation of the FO relay advances the sender
switch to position 15. The counting relays release when the sender switch
advances to position 1gZ The sender switch is advanced to position 15 in
a circuit from batterylthrough the 11« magnet, to ground through cam C and
the break contact of the IA relay.. While the switch is advancing through
position 15, the 3TP relay operates as described in paragraph 12, when the
switch is advancing through position 7.

29. With the sender switch in position 16, the fundamental circuit
.is closed and incoming group selection is completed in the same manner as
described “for incoming brush selection except that- tine circuit for oper-
ating the counting relays k closed through the lower outer contact of cam
U, TH-6 brush and terminal, and the IG relay normal. When sufficient im-
pulses have been received to satisfy the sender the BO and FO relays one-r-
ateo The operation of the BO relay opens the fundamental circuit, and*the
operation o fthe FO relay- advances the sender switch to position 17, The
counting relays release when the sender switch advances from position 161
Tne sender switch is advanced to position 17 in a circuit from battery
through the B~2 magnet, and cam G to ground through the break contact of
the IA relay. The A can advances the switch to position 18. While the
switch is advancing through position 17, the OTP relay operates as de-
scribed in paragraph 11 and 12, when the switch is advancing through
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position 7.«; .

* 30* As the sender s.v/itch advances through position 17 to position 18,
a circuit is closed from "battery through the H.-1 magnet, control cam B,
sender cam D, to ground through class cam F, advancing the sender control
switch to position 4« As the sender control switch enters position 4, ground
cn the upper inner contact of the sender control cam f short circuits the
outoi winding of SC relay, in anticipation of the removal of ground through
too lower inner contact of sender can J, which occurs when tho sender switch
advances from position 18.

31. With the sender switch in position 18,-tho fundamental circuit is
closed, .or final brush selection, from battery through one winding of tho

final i relay, over lead IT, the 3 and .Wf relays normal, sender control
cam S, sender cam N, windings of the SIP and OFL relays, tho BO rolav ror-
°ft* X, sender control cam H. COZB, H3S. 5J-1 brush and terminal

(3gyona Oxficolcompensating re&istance, control cam V, tho ADV-1 rolav nor-
ma., over loan -a, tc groudu in the incoming circuit. Final brush selection
is made m the same manner as incoming brush selection, except that tho oir-
cui.. .or operating .tho counting relays is traced from ground through tho
upper outer contacts of sender cams t, and I, the EI? relay operated, u. re-
lay norrea., sorter control caul, sender cam 3, H-S terminal and brish over
one of toe counting rolsy cross connecting loads, (prime counting, rela® nor-
mal through the winding of the counting relay, to battery at sender control
sufficient impulses nave been received to satisfy tho sender
the BO andFO relay operate. She operation of tho BOrelay oners too fun-
damental circuit and ton operation of tho PO rclsy advances tho sender switch
to position 1. The counting relays release when tho Switch advances from
positioned, As too switch enters position 1 of tho second revolution, a

N Xtoly throaS* th° winding of the K-2 magnet, cam
posftioin! ~ relays cE°ratoa* t0 ground, advancing toe switch to

,52* A* the:Vendor switch advances through position 1 to position 2.
no o ro_sy operates if too 1 register hss rot been advanced from normal
m a circuit from battery through its winding, WO relay rnrm |, sender
“t?2 17 °°fr0i Oaa terminal 4 and Ktoi brush, to ground at toe. KIS re-
_Bhe operation of toe 3 relay opens the fundamental circuit,
toss ,ro.eating too opsr;.tiea of the SStrelay for final tens selection, -
f. trL ? 131t h3®tecr- dialed, Tho eg switch, then advances to tor-
m-nd .i, releasing the b re-ay0 She'release of the § r~3sv c3osp--: tho
fundamental circuit for final ten, selection. M AT S
the same manner*as final crush selection, except that the circuit
£°J oVQTax,!" the counting relays passes tiirovigh seucCer eain S an» tho
1-4 terminal and brush* When sufficeint Impulses have been received to -
satisfy the sender, the BO end Fo relays operate, opening too tollme-L I \

aS?der «*** to position S. IPO Acam tov”™es
to”rcs from posmto t ' 0IC280 wh3n tho swit”
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33, As the sender switch advances through position 3 to position 4,
the S relay operates if the Uregister lias not been advanced from normal,
in a circuit through the break contact of the LVO relay, sender cam F, con-
trol can K, terminal 5 and EC-4 brush, to ground on the armature of the BIS
relay « The operation of the S relay opens tno fundamental circuit, prevent-
ing the operation of the STP relay for final units selection, until the
units digit has been dialed. She BO switch is then advanced to terminal 6
closing a circuit from battery through one winding of the OB-2 relay and
the 44-2 resistance, winding and break contact of the BC magnet, BC-2 brush
and strapped terminals 2 to 8 inclusive, class cam H, strapped terminals
and u~2 brush, strapped terminals of the H-2 and TH-2 arcs, leads 3, termi-
na! and TI-SB brush, the BA relay normal, to the BIS relay operated1l Ihe

magnet alternately operates and releases in this circuit thereby step-
ping the RO brusn assemblies to terminal 9. She S iday releases when the
BC switch advances from terminal 5, closing the fundamental circuit for
unal units selection. Final units selection is made in the same manner
as final brush selection, except that this circuit for operating the couiit-
ing relays passes through the lower inner contact of cam 3, break contact
ot tne imQ relay, U-n terminal and brush. 'Xhen sufficient impulses have
been received to satisfy the sender the Bo and FO relays operate, opening
J* -adamantal circuit and advancing the sender switch to position 5.
xae counting relays release when the switch advances from position 4. The
A cam advances the switch to position C.

Jncpming Advance and Talking Selection fl.QSj

340 Vita one sender switcn in position 6, a circuit is closed f*om

An° rel™* over e* rir-S side of tho fundamental
°1T; roM5 ?Il« 1. control cat Y, compensating resistance,

2:7%* r (Swozdoxzz.eeterminal and brush, control cam H, sender can
f r naWwBB °f 37 STP ro:I1™ 3» sender can, H, con-
f c S rol3ya C5M31* load FT, to ground in the inconjV cir-

cuit, Tno current flow in” this circuit is in the proper direction to
ato ooth the 3TP and GFL relays* 2ho OFL relay, operated, locks in a cir-
euit toough vhe fc400 ohm Girding, cam K* to ground on its make contact,
x"e operation of the OFL relay also closes a circuit from ground on its
make contact to battcay through tho winding of tho IA relay. The li relav
operates, exosirg a circuit in-which tho 0 counting.relay operates. This
circuit is traced from ground -through sender cam i. Sip relay operated
sender cam L, JA re”ey operated, O lead, to battery at control car X through
the Winding of the 0 relay, a , closing of the fuid®*enW to
operate tho SEP and c¢cm rslsys, cause, the incoming to
opeuiBg the fundasontal circuit, and when tho SSP rel”r releases, the 30
an”™ i?0 relays operate an parallel* The operation of the FQ relay closes a
circuit in Which tno AOT and ADT-1 relays operate. Shis circuit is'
fion ground on the armature of oho FO relay, the JA relay on*r*ted

Lo 0a? A,*? I3attory tteO«lE» tbc windings of tho LV and*®T-i relays.
Eia i0J- am -OT-1 relays, operated, loci in a circuit through tho i>Vr
I"y epoxa-ed, to ground through sender control can T. Hie crhatlcn o"
tno JO;/-! relay, (a) opens tho JS load, (h) closes a o'-m't J h ih i

on its inner right armature, through oan c, to battery throuch the2 *
mgnot, advancing tho sender control switch to position 5, (2? Soses a
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circuit from ground on its left armature through sender cam B, to battery
through the B~2 magnet, advancing the sender switch to position 7. As
}he sender switch advances from position 6, the Bo, PO, and IA relays re-
ease.

S The ST? relay operates in position 7 and the sender switch ad-
vances; uo position 8 from ground through the IA relay normal cam 0,
causing the OPE relay to release. She operation of the ADV relay, (a)
disconnects ground from the SC lead, allowing the district line relay to
release and advance the district, thus opening the dialing leads to the
sender, releasing the sender L relay. The release of the sender L relay
causes the release of the SLR and BIS relays, clo”iiv a circuit from
batteiy through the inner winding of the district 1 relay, lead FT, S
and ADV relays normal, cams | and IlI, windings of the STP and OPL relays,
tite BO relay normal, 18-AC resistance, sender control cam J, terminal 9*
and RO-1 brush to ground on the SIS relay normal. The 3TP relay oper-
ates in this ~circuit, closing a circuit in which the 0 counting relay
operates* Tnis circuit is traced from battery through the Gender con-
trol cam winding cf the 0 counting re-lay, connecting lead 0, termi-
nal and T—2 TiaLKT.ssi,. brush, C7 rolsy normal, sender control cam U, IA
relay normal, sender cam L, ST? relay operated, to ground on through
cam I* As the district advances to its talking position it connects
ground to the tip side of the fundamental circuit,, thereby short eir”
eulcing and releasing the ST? relsy in tlie sender* Tho ST? relcy al-
ternately releases and reoperates until uho 0, BO, PO relays are oper-
ated* ihe operation of the BO relay opens the fundamental circuit, re-
leasing the district h relay,.thus stopping the district switch in the
proper tallying position xor this class of call* Tho operation of tho
ro relay closes a circuit from ground on its armature, break contact of
the IA roiay, control cam I, to battery through the B-l magnet,, advanc-
ing the sender control switch to position 6* The release of tho district
L relay disconnects ground from the tost load, with the control switch"

position 6 the sender switch is advanced to normal in a circuit from
battery through the R-2 magnet, cam C, to ground through control cam U,

Besetting Register f1,091.8

36, When tho sender control switch enters cion 3 afte'r*the
setting of tho translator as described in paragraph % a circuit’is closed
fro>i grouna on tuo armature of the Oh relay normal, through class cam N
server control cam G and H, A~1 brush and teminal, contact and w i S
of uhe A magnet, toe ?P relay normal, to battery through the 44-2 r~sis?
tance and winding of the 03-2 rel~r in parallel. The A magnet and 0>-2
relay operate, and the A register is stopped to normal
i,tor normal, tlie circuit from ground o StJol ¢ ~ ia oiosc™ tL o "
tlao B magnet causing tho B register to Be advanced to nomal
manner. Hie 0.%2 relay releases with tho A and Bro”ist*PBLIT
tho sender control switch enters position 4 fo- inco”- A
as described in paragraphs 29 and SO a circuit ~ S Solootlon.
fee armature of tho Ohrcl” norll.’cla®rs camV lont'ol Z T /Z S * °*
cam D. control cams G and a. A-i and B-I hr»shos,a 1 ~ t ~ J 0%“aOr

r C 3CtS Secdcr CO0“tr°l Cffia E, ra-1 Brush and off normal terminal.
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fchrou™n “iie conrant r*mencLlrr*ot tha*ir ewir. - j-

tho vr*rd'~ of th~ mr i >V I z2,]1- m SVcPplkn 0c> nnrougn
arc' " ®"' rf~r ** 44's resistance in parallel. The 2E magnet
register ) A 3dvf QicS « register to normal. With the W

, iorr_al, the circuit from ground on"cam H is closed through the H

W . °H f_°_«|8tor *> advanced to normal. As the”onder cor-
eral Witch enters position 5 for incoming advance os described in oara-ra*

NolNhcirT to (8Cd SH” ST' “* SU registers.“ h e ~ S f
the lower inner counts H “inst~ofb | ~ 8UP?lICd *ro°
nc™lON - B0 on-x "FF «F«t <

3iiln?n To Normal- (1,10)

37* When ground was removed from the test lead by tile release of the
district L relay, as described in paragraphs 34 and 35, the T-I relay oper-
avei in the circuit described in paragraph 3. The T-I relay, operated, (a)
loeios unrough. both its windings in series to ground on its armature, (b) re-
leases the T relay, and (c) connects ground to the. test lead through its 80
ohm winding, causing the test terminal of the sender selector to tost busy.
The release of the 2 relay closes a circuit from ground on its armature,
tm JUga terminal 9 and. lun-*2 crush, the break contact and. windii®j of the HC
magnet to battery through 44~£ resistance and winding of the OH-2 relay in
psc 3-ilsl, stepping the iiC swatch to terminal o® With all registers normal,
a circuit is. closed from batterer through the 53 ohm resistance and winding
of the CI->7 relay in parallel winding and break contact of the EG magnet,

brnoa and o terminal0 normal terminals end brushes of the SIP-1, ST-1, SH-1,
IP-1"ana T-l registers, outer contacts of sender control cam F, normal
terminals ana brushes of tae 2i-X and SEiVi registers, outer contacts of
sender control cam normal terminals and brushes of the B-lI and A-Il reg-
ie-tors to ground through the sender control cam E, advancing the EG switch
to noru-ale hio relay releases swhen the EG switch advances from pesi—
tioii o» When the EG switch entered position 0, a circuit was closed from
batter;/ through the winding of the E-lI magnet, cam B, normal terminal and
bruih of the PC-1 arc, to ground on the arnaruro of the SLR relay, advanc-
ing the sender control switch to positier. 6, if not already advanced to
position 8 in the circuit from ground on the armature of the FO-rolsy, as
described ih paragraph-20* The sender switch then advances to normal as /
described in paragraph 20* The advance- of the sender switch to position *
1 closes a circuit from battery through the R-lI magnet, control can C, to- ?
pulaor can Y, can % normal terminal and RO-I brush, to ground at the SLR
relay normal, advancing the senior control switch uo its next normal posi-
tion. When the sender control switch advances from position 6 to normal,
the OT rolgy releases if all the switches and registers are in their nor-
mal positions, The release of the Onrelay causes the release of the SB
relay. The release of the SB relay causes the release of the 2-1 relay,
thus removing the busy (ground) condition from die test lead. The class
switchtgoes not advance to normal, but remains in whatever position it
was se

itedoned Gall. (1*111
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selections and trunk hunting arc completed, the server 1 relay falls to

operate or releases if already operated, causing the release of the SIB ro-

day” f° rolGas,” of the SLR (a) prevents the operation or causes

;/° release of tho RLS relay,f°) closes a circuit through the w
P Pa/l reify normal, SC reify operated, BIS and 1 relays

reff ti0 arraatare of «» ® relsp operated, operating.the WO
ff <°l °fso? aclroull f~omground SIB reify normal, BC-1 brush and
i-Sner toTof* S -* *° 8 jaolusive™* brealc 00Jitact and _Windin% of fee BC
t;-rougn too 44-13 resistance and winding Of Tee OH-2 relay
operatedJCfaf loiS stopping-tile JO switch to terminal 9. S50
on "?sirlferrS f “T V * tI° Trcl™ °Poratod. and (b) oomectfground
oi-c/tiiir. the aako ooat9ot t0O thO load SO, thereby ahort-
*he 30 rolay’ oausjr« ethQ release of the
f f?2J7T lay f and reloases the dlstr?ct D rglay Sllf(érentlal(? Jke dEs-
r? Ur?S ° “ormal» disconnecting ground from the Ioad ESP, re-
1~re ~d fbl ein X * ° r?ief° of ttfe | relay, (a] releases the SC-1 ro-
rlisScein Cirf f frol3 Mattory through fee <®.2 rel” and 44-E

S fe romB S'fee~fr°?ntaCt oflteo RG IDB& ot* » * brush
f.o" 1x*

fo *

and torSnal
to terminal Qe* "~ 1 A 0 A
circuit from battery through the B-l m agnet,cafc?ir*F0 J?w

N Se" - «te scVor'con-

circuit is closed » ~ £ £ £ £ £ 2 % S S ttx T b
registers and the EC switch are advnved tn , , 01J aII off-normal

Setting Registers™ (1 .0 9 ~ ~ ~ ~ ST* S2ribec’ / "Bo-
normal, the sender control switch”dvances* ‘o ”~iti*fi® ~ 1~ f SvanOed to
battery through the R-l1 magnet, ca7#n77 K f? L f * “« Fam

ground at the SLR reify normal. With feodmder corfeel'switch
6, the sender switch advances to normal in PPL T f Position

the R-2 magnet, earn C, to ground thro”U co77tL m ul

nsal" 11.10) Ir -fR-10u0ii-? 3-1i0SGril:ad urldor "Beturn to Her-

>« * '« 'm f& xXrs;

* A *Pe Z?uvv Tvlap relfeaseCAblldOter ignet ” g%cri_Sd“" i gArapn
circuit through the v/ifeiug of t-e7 7 ,7 M rolay opGl3S the
ister to position 1 n 17 7 7 adTCaotoS «» A reg-
"Proliaiinary Pulse™ 802 L ;+1, .7 " A operates as described under
loosed, the PP relay alscTeioaS”™ |17 7 7 oircSt

[ s r~ s r * ;. - Y »»Mcz & 1i1iSSiSr *
selootion, must be node before tV d-i-t-ri t U*"fdm-USIndiaS talking

«al. Office tost an”® [ oai: to nor-
hoading (1.05, in PawW , 22to2 4 °S ~f WO
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relay connects the 0 counting relay to Cam V, for incoming brush and incom-
ing group selections, and to cam T for final brush and final tens selections,
the counting relay circuits otherwise being as described for these selections
£1.06 and 1,07) in'paragraphs 25 to 33, inclusive. The counting relay cir-
cuit is open for final, units selection, allowing the final selector to go to
tell tale, incoming advance.. ;alKing selection, resetting registers, and re-
turn to normal are completed as described under-these headings (1.08, 1.09,
1.10) in paragraphs 34 to 37, inclusive.

JEine Measuro _and.Alarm _(jwiring) . (1.12)_

41. During the progress of the call the time measure and alarm cir-
cuit functions to indicate permanent signal, partial dialing, or stuck
sender conditions# When the IS relay operates as described under "Sender
Selected” (1.01), it locks through its make contact to the same ground, when
the 152-E interrupter contacts are closed, the S0? magnet is energized in a
circuit from battoiy through its winding, make contact of the 152-E interrupter
normal terminal (terminal 22} and M-5 brush, the MS relay operated, to ground
through the TUA and H3L relays normal. When the interrupter opens this cir-
cuit, the S'I'P magnet releases, advancing the time measure switch to position
1. When the interrupter contacts again close, the ST? magnet is energized
in a circuit through terminal 1 and M-5 brush, and when the circuit is opened,
the 3TP magnet releases advancing the switch to position 2. The switch is*
advanced to position 3 by the next closing and opening of the 152-E interrupter
contacts. If the register control switch hns not been advanced from normal
the time measure switch cannot advance from position h In position 3 a cir-
cuit is. closed from baitcry through the sender monitoring lamp. Green Sender,
terminal 3 and M-5 brush, the MS relay operated, the (OMAand MSL relays nor-*
mal, to ground, lighting the lamp to indicate a permanent signal condition*
In position 3 ground on the armature of the MSL relay is connected through
the TMA and iSL relays normal, m6 brush and terminal 3 to the lead »{o Misc.
Aux. Sig. Get". When the BC -switch has advanced from normal, the $VA relay
operates 11 a circuit from patvoiy fenough. its winding, M3 brush and strapped
terminals IT to 5 inclusive, strapped terminals 1 to 8 inclusive and EC-3 brush,
the 33H relay normal, to ground cii the armature of the HIS relay operated.
The operation of the mi relay closes a circuit from battery through the wind-
ing and break contact of the ST? magnet, the TiCi relay operated, to ground as
described for operating the TShi relay 4 The time measure switch is thereby

advanced to position 6, independently of.the interrupter. The fifiArelay re-
leases when the switch advances from position 5.

42. m position 6 a circuit is again closed through the interrupter,
strapped terminals 6 to 8 inclusive and M-5 brush, advancing the switch"to
position 93 If at this time the KO switch has not advanced to position 9,
the time measure switch cannot advance from position 9, and the”“Green Sender
lamp*flashes in a circuit threugi the contacts of the 149-F interrupterter-
minal 9 and M-5 brush, to indicate an unfinished dialing condition/ Tn*
position 9 ground is connected through terminal 9 and m6 brush to the lead
"To Misc. Aux” Sig. Get", as described for position 3. When the BO switch
advances to posittan 9, the IMA relay operates in a circuit through the M3
b.rasa and strapped terminals .6 to 11 inclusive. The openat*on of°the TMA re-
lay closes a circuit through the ST? magnet, thereby advancing the time*
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\ \ i-on-coin s//itel* to posit102l 6, as described in paragraph 25* The Sfeti ro*
& vgU w m the switch advaiwoB from position 4.

45. in position | the ST? magneticircuit is closed through to the 152-3

interrupter, strapped terminals 6 to f inclusive aid 31-5 brush! to -round

as m position 1, advancing the sv/iten to position 8. [If at this time "5

RC switch has not advanced to .position 9, the time measure'lwUcS caS d ?"

I~ 1 In PISitiOn ***** th0 “eon Sender, lam? flashes to indicate «

fun sued da.alung condition, in a circuit from battery through the

CM and 0-2 relays normal, 149-F interrupter contacts! tomnS 8 Sd*M 5

brush, the «tv relsy normal, the.MS relay operated to ermirrt

G and a w relays normal. 'fee m rolaj A tls* J sf™ theT swtk

enters position 9, 111 a circuit from battery through its windi™

and strapped terminal 5 to e inclusive, terminal 9 and fiO-3 brush, to -r-und

on fee armature of fee BIS relay operated., fee operation of feu

closes a circuit through its malee-contact, from battery through fee s»

magnet, to the same ground, on the armature of the RLS relay, advancing th”

time measure switch to position 9. Bio XlArelay is held when the tome

measure switen advances from position 8, in a circuit from battery through

i.s winding, d-Z brash and strapped terminals 9 to 12 inclusive fee SKS°® =m

f d °.rol?y 110rn'al» to ground on the armature of the MSI -1 relay noreal

taoreby advancing the time measure switch to position 13. She mCrclS'

releases when fee switch advances from posits.. 12. \/ith the time measure

switch m position 13, the CM and Cfe* .reruys operate in a circuit S Z

gioucS through fee .16 brush and strapped terminals 13 to 17 inclusive

break contact of the 0, 3KB and OB relays norma*, to battery through the C$-3

-ei™ normal, and winding of the OS-1 relay, and to battery through' the

CI-7 ko*sjr normal and winding of the 02-2 relay. fee operation of fecOT-1

rel*- doses a circuit from battery through the winding of fee to- relay
terminal 13, the 02-1 relay operated, to ground on tho armature
rel.ay normal. fee SMI relay operates in this circuit ard the

uT? w”"net te energized in a circuit through ire break contact and the 2121

re."y operated 0 tie coma ground, thereby advancing the time measure switch

to position 14. The EM. relay releases when fee switch advances from position

4:0. The time moaaure switch advances from position 15 to 17 under
control of the 1S2-E Interrupter in a circuit through stopped term~ Mg 14
to lo inclusive arid tho M-3 brush. «fee operation of the 03-2 relay (a)!

0 VM4 ST (b [YididChand B BE-A rédealifgn cflyIRGOPEREs fee dialing

from battery ferough the winding of the i rcl?, fee W-2 4 ow " a

800 onm non-inductive winding of the mi* rel-v to nl's P “d*

the BIO relay operated, theriy h 0 M i X A f e ° liel d
0 tiG CI-9 relay, mo "“+*u relay normal 9 tho CT-2 relay onerat-d pm

fofe.a of flith dbY! c'ia)yaéroseéataoélﬁrcait from 910" voR do-n batrefy id “qxS
sistanae, 10CO ohm. winding of the CI-9 rolsy, fee CI-3 rolcy noS”l 2e CM
reiey operated, fee CT-7, CIl, and 1BL relays normal, out ovtor S s to th,
subscrieers line, fee CI-9 relay operates” if a cofe h2 beenissued but
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measure switch to position 12, independently of the interrupter. The lamp
sstops flashing when the switch advances from position 9. The SKS relay

not being operated for a direct mechanical call, the TEA relay does not re-
lease when the switch advances from position 11, but holds in a circuit from
battery through its winding, M-3 brush and strapped terminals 12 to 36 in-
clsuivc, to ground through the SKS and MSL relays normal. With the mifrelay ~

operated, tno SIP magnet alternately operates and releases, advaneire tMin ~— o
time measure switch to position 17. -

43. The M relay releases when die switch advances from oosition Ifi
In position 17 the STP magnet circuit is closed through the 152-E interrupter
strapped terminals 17 to 19 inclusive and m-5 brush, advancing the switch to
position 20. if the sender has not returned to normal when the switch enters
position *-0, ground is connected through terminal 20 and the M-6 brush to
the load "To. Misc. Aux. Sig. Cct", as described for position 3 and the
Green Sender lamp xlashes in a circuit through the breads contact of the SFS
relay, make contact of the 149-A type interrupter, terminal 20 and the F-5
.rush, to indicate a stuck sender. Wflian tlic sender returns to normal the
release 05-(fee OH relay releases the IS rclcy. She release of the IS rolav
at this or any other time, closes a circuit from battery through the TEA rolav
strapped terminals and M-I brush, to ground through the IdS relay normal
The TxIA relay operates, closing the STi* magnet circuit to the same ground
causing the switch to advance to position 22 or normal. *x

FISCTIL IR EECHAEIC.IL CALIS USING OFFICE 8EELECTOR - COIN (Y WIRING) (21 .

Establishing Connection am Preliminary Coin Test. (2.01).

44, The registers are set.and translation and selection are made as
described for a non-coin call, (b) except that the dialing circuit easses
through “be CT-2, CT«7, and 0-1 relays normal, in addition of the IBL relay
normal, also the time measure and alarm circuit maizes a preliminary coin
test* When~the MB relay operates as described under "Sender Selected”

(1.0 1j, iu lochs to the same ground. When tie interrupter contacts close

toe SOP m a”t iS enorgized in a circuit trough its winding, maho contact
of the 15*-E interrupter, terminal 22 (IC terminal) and m-5 brush, tie TEA

relay normal, the Ib relay operated, to ground through 0 aid M3L-1 relays
normal. V/hon the interrupter opens this circuit the STP magnet release
advancing the time measure switch to position 1. The switch is advanced

'g\]lvil.cirr]]ehgsaimgtr to position 3 under control of fee interrugter. H i Eﬁ:
aud m5 brush, the 0a ro E normal, the >S relay opiated” tolrcSd’
through the C and ISI-1 rel”™s normal lighting fee lamp ner-
. a_o.t signal condition. In position 3 ground is connected through the
Iti-6 crush and terminal 3, the Bit and 1S1-1 relays norm-1 to t'-» iJd

27?7 MF°; AUX Si?’ Cect"' n the HG switch advanoaffrom norr~ftlic

dPoo”teo in a circuit through strapped terminal H to 4 and w-3

A h it . .
to a gi'mm—larI aanﬁérAtgt eT Epetr%ti'oons%*‘o{h% E]Re eelr}ﬂ/enat% %Vgﬁ%elg}em%pter,
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does not operate on a 10,000 , ohm line lead. I*'GT-9 relay locks. to ground
through the strapped terminals 13 to 17 inclusive and the M-6 Brush. Tho
operation of the CT-9 relay closes a circuit from 48 volt Battery CT-9 reiser
operated winding of the CIt3 relay, thp-'tN, SXS, and 0 relays normal, to
ground through strapped terminals 13,-io 17 inclusive and the M-6 brush
operating- the CT-3 relay. The operation of the CT-3 relay (a) opens the cir-
cuit from 48 volt Battery through the 950 ohm winding of the CT-9 relay (B)
opens the circuit from 110 vplt Battery, (c¢) closes a circuit from 110 volt
Battery, the CB relay operated, 1500 ohm winding of the CT-4 relay, the CT-3
and CT-2 relays operated, the CT-7, Cl, and MSL relays normal, to lead T
and (d) closes a circuit from 48 volt Batteiy through the 18-BA resistance

n f.°”~ Windifg °f th0O >4 rola”™» the CT-3 and CT-2 relays operated, the
"T 7, Cl and L relays to normal, lead B# and from the 18-B.l resistance

hrough the CT-4, CM, SK3, and C relays normal, to ground through strapped
terminals 13 to 17 inclusive and the M-6 Brush.

operation of the CT-3 relay also opens the circuit through the
Wlndlng of the CT-1 relay -But the CT-1 relay is slow to release and does
not release imr.il the CT-4 relsy has time to operat:. The CT-4 relay oper-
ates if there 5s a solid ground on the line thereby closing the circuit through
tia Winding ofrthe CT-1 relay, thus preventing its release. The CT-4 relay
ofGhe°L-brr?t * ~ rori?tanCG t0 ground on_the subscribers line is t£t

£ th f| wGj 00~ co-Ljector magnet, and the CT-1 relay therefore releases
If tne ,,me measure uvuuch enters position 17 before the CT-I relay releases

5;° N taer failure of the CT-9 relay to operate or to the deration of

-a0 Ci"4 * tae ro(i coin lamp flashes in a circuit through the CT-1

[~a?1°”1sQGhsh° contactsof fco W9
ttir~h ft 0 aM 1ST aonB?I» «*“ :B operated, to ground "

‘tro, : f **la*b coraal- Under these conditions the' S relay

th I *7° SGllder £wited e«*ers position 3 after completing finalf

rhi £ T Mt 0XtaQXt iTOm battery through its winding, the WO relay
™ X' sender cm P, control cam X, to ground on the armteo of the CI-1

r ,iSie opa-ation of the S rolajr opens the fundamental- ~
T'h rrevoeting nnal units selection ead the sender is released tv the
(“odli*p~r~rrh~n-"-"th x0OSCh bod noftor "Helease of Stuck Senior"
mV relay t* P°8if 0Oa 17 3Bd fco
O;j relay operated. K-2 Draah and toMina! J? th* 5’\ d.tto?U8h tho
n ™ *_
feh jo the load "To Mice, Aus gl 68Ja3 Fne![1dade?Bl el OF Po2<

fx £ <o @1la hf boen aopcsitod closes a circuit from hatted winding

elusive theld fi ~la”no-V i *™MaX ** gstraPPad tormina,ls 14 to 17 in- ~
uorraal,”operating the JS1-1relay
tn?f x-,./..-v . 4 -110 avion o* the TMa relay closes a cir-
same ground** A *aenOt *** tho U | ri?lsy °l»***<* to «u>
lay releases u' *" rc’
SWItCh is advanced from uos*flords 17' lhe tin» “ssixro

Lo posmon *1 ty 0 operation of tho

D'

maa--“o+ Ir ?
; “* 51*7"1 W\ $ 152 lnterru&ter
mal, ne § y operated, to ground throught rgr?d]wthe relays norr1r(nra_l.

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



( 48 Pages) Page #20.
Issue 1 - BT-431770.
January £7, 1922«.

49. if the sender has not returned to normal when the switch enters
position 21, ground is connected through tormina 21 and tire M-6 brush, to
th lead "I'D MISC. LUX SIG. CCT", and the "Green Sender”, lamp flashes in
a circuit through the contacts ,of the 149-H interrupter, terminal 21 and
the M-5 brush, to indicate a "stuck" sirdar. When the sender returns to
normal, the release of the SB rela” releases the IS relay. The release of
the MB relay at this, or any other time, closes a circuit from battery
sthrough the winding of the Ufa relay, strapped terminals and il-1 brush,
to ground through the M5 relay normal. The TVB relay operates, closing
the 3TP magnet circuit to the same ground, causing the switch to advanee
to position 22 (or if).

50. on calls originating at coin stations for which no charge should,
be made, (free routes), the OF relay operates at the completion of trans-
lation, in a circuit from battery through its winding, lead 1 or load 3,
terminal and TI-SKO brash, control cam E, to ground through cam Il. Pile
AT relay, operated, locks through its make before break contact to the
same ground» The time measure and alarm circuits will function as described
in the preceding paragraph, until it enters position 13 to make the pre-
liminary coin test. In position 13 the CT-1 and CT-2 relays dohnot operate,
but the TWvh relay operates in a circuit from battery through its winding,
M-3 brush and terminal 13, tho CTrelay operated, the SKS and C relays nor-
mal, to ground through strapped terminal 13 to 17 inclusive and the M-6
brush. The operation of the T™j.relay closes the 3TP magnet circuit to the
same ground, advancing the switch to position. 14. The TML relay is held,
in position 14 to 17 inclusive, in a circuit through the S-2 brush and
strapped terminals 14 to 17 inclusive, the CM relay normal, to ground on
the armature of the SSL-1 relay, advancing the switch to position 18. The
Till relay releases when tho switch advances from position 17, Prom this
point on the operation' is as described in the preceding paragraph.

Coin Collect and Be.turn (2,03),

51. Ylhen the receiver is, replaced on the ewitchhook at the calling
station, the district selector selects an idle sender for the purpose of
collecting or returning the coin. The T, oW SB, M3, 30, and SOI relays
operate as described under "Sender Selected" (1,01) in paragraph 10, if
the charge relay in the district is operated, ground is connected over lead
m 9 the /Ov-l relay normal sender control cam 7, to battery through the
winding of the CC relay, operating the QO relayf the operation of the 80
relay closes a circuit, in which the MO relay operates, from ground through
the ? relay operated, die L and 3.LS relays normal, Tho SC rel.% operated,
the SLR relay normal, cam V, to battery, through the winding ot the IwO re-
lay* The 3MO relay, operated, locks to the same ground. The operation
of the MO relay closes a circuit, in which the 0 relay operates, from
battery through the winding of the-C relay, the M3 relay operated, ter-
minal 22 and M-I brush, the M3 relay operated, the G and ST relays normal
to round on the armature of the So relay operated, The C relsy locks
through its make before break contacts to the sane grounde idle O rclsgr oner-
ated, closes a circuit iia which the TML relay-operates, from'battery 'through
the winding of tho TMt relay, strapped terminals 22 to © inclusive and the®
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'21-4 brush, the C relay operated,”to -ground on the armature of the 2Si -1
relay normal* :The operation of the 52U relsy closes the circuit from
battery through the winding and break contact of the ST? magnet, and the
Tli/i roisy operated to the same ground on the armature of the SSL-1 reiser
advancing the time measure switch to position 9.

52\ In position 9 the 0-1 relay operate* in a circuit from battery
through its winding, ou'-“‘ppeo. terminals 9 to 11 inclusive and 11-4 brush

e wnutd on tno aomac.tro of the 2S1-1 relay* The operation of the C-I*
re,a.y closes circuits in which the C3 and 02 relays operate* The oper-
ation of the OB relay connects positive coin battery through the CB”re-
xay operated, winding of the C2V5 relay, the QO relay and C-l rel-ys
op-ievoa and tae 1111, relay normal, to the tip and ring sides of the lino.
J 1 >Q3TAon °fJ'nQ relay connects ground through the 19-BF ro-
si-Baire and 2 MF condenser, mhe C«2 relay operated and the P5L relav
ncrmai, to the tin and ring sides of the line* The CT-5 relay onerSec
3\ -h%iro -s a cosi* in the coin torn, closing a circuit in which the GT-S
rolJy °P°ra,eE* *le GI~3 ~2lay looks* through its make contact, the C
] the 0 ~ m rol3% normal to ground on the armature of
ine r./c- ”~xsv' operated* The operation of the CT-G relay onens the cir-

. £ T<* an to-inS final coin test as aesii'Ded inna?-
f af N operalBcn of the 0-2 relay also closes a circuit fAbat-
tolhlJX o s®»aeaot, ~ 0-2 relay operated ccn-

**% s 1 013 1-9"- intoiTttptor, to groaai at fee 0-2 relay, .is--he in

fh-'~s ffi cnn“ft0t- fcG ***<*m is “~mcod w .asition

w: d5W t® position 11, the C-I relay releases

7 nCias 1C * «T 3« it through terminal. 12 and brush ->-i
0iTW.1lto growsd through the £ up oonSeasor closed

un.4 Otoo com fagnotc in flip coin box i —Ghad ana to disclim”e to

A t w the eociar.sor, to* jroW i* the hen

V' VW'0? atvatoos noa position 12 ttio C& relay rclaases creni-~ the
Sip ra-3i»t, stopping the switch in position ilfhio

CB leasy releases when the 01 relay meleases*

£3. If the coin is to be returned, fco charge reiser in the direct
sole”or ciretul uoes not connect ground to the IB lead/ and the go /e-
‘por3t3\ sender and time measure circuit fractious ~

in the preceding paragraph, except that negative

/ * oonnoc”ett uohe tip ana ring sides of tile line through

h: » 3f ~ oratoa! *£ CC normal, the 0-1 relay operated, s/d
A e *TEBCCS 10 * «* doacrihod

prsiuion 13 the OT-7 relay operates in a circuit from bat-

% A -cho ¢ relay operated, to ground through strupvod
nm.C * If :a-'a'Sivo and the M-S brush. The operation of the "
Anonoers halted through the windings of the CT-3 relay, to
h -fu-1Ih E1f of lai° “ he. If «fco cola has act toco collected
0. iCnuaoa, as was cosiroC, c¢? if either side of the lino is grotmded ir.
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cuit, in which the CT-1 relay operates. |lhe operation of the CT-1 relay
closes a circuit, in which the Till relay operates, through the M-3 brush

some other way, the differentially wound relay CT-8 operates closing a cir-
terminal. 13, the CT-1 relay operated, to ground on the armature of the f

e 55. The time measure switch advances from position 13 to position 14
in a circuit- through the STP magnet, contacts of the 149-h interrupter, the

~ “"olay operated, terminal 13 and !>4 brush, make contact of the C relav
operated to ground at the HaL-l rolsy. The operation of the TMA relay (in
case t fe CT-l relay operates also}, closes a circuit in which the STP magnet
operates to advance the switch from-position 13 to position 14. The Till re
lay operates, (or.holds if already operated) in position 14 in a circutt
tnroi” strapped terminals 14 to 16 inclusive and M-4 brush, the C relay oner-
* Qa>to “oundqgn the armature of the MS1-1 relay, advancing the switch to
position®17e Xf operated, the GT-1 relay prevents the advance of the switch
fhom position x?. The . BU relay releases when the switch advances from posi-
tion j.6. Ix the coin should have b”cn collected in position 17 a circuit

tJIfoTth .l hreufif thf 1H 13m*’ th I I t -
J1to 1 4 mtorrrclﬁ”? C{NrWCBO Iagmopera%eg terrr% %Ioffrgngdﬂ/l-ion

brush, the C relay operated, to ground at tho M3L-1 relay. The lamp flashes
in this circuit. Indicating that tho coin was not collected, or that there
is some other ground on the line.

) oecn returned, and there is a ground
the line, (tho @ relay will not have been operated) the COIN lamp W|il I|ght
«& N M

tortonai 1. aal &-4 crush, to ground g§ }I{n@IySI i relgy*, igfotl%: E%ﬁ?.yc%?fg'@t]'

battery was connected in position 3, but too 3.-6 and CT-6 relays did not
opcrai.e} aac. too C3S6 relagr does rot operate in position 15, too CT-1 relay
°pcrf*°? in,a circtii™ fr°ia battery through its winding, toe QO roily operated
9 tho O rel«y operated, to ground through strapped ter- *
nnnals 13 to 17 inclusive axil ffi-6 brush. In any case toe operation Sf the
t-,—. re.,ay P-.0*c*itto tlie switch from advancing bevond position 17 and in
position 17 the red lamp flashes or lights a! above descried. ’

Boturn To Kormal (2.04>

. ?7- In 03,50 thc coin 1133 been properly collected or returned, and too
line.Ts cl tlie CT-1 relay is not operated and the TMhholds in position

17 m a circuit Jirough toe J5-3 brush and strapped terminals 13 to 17 in-
clusive, the CT-1 relay normal, to ground on the armature of toe I>EL-1 ro-
A5 | fdTf 50ins tho switcf to positi is. -Bio CT-7 relay releases when toe
Si.i,cn aavances from position 17. The time measure switch functions as do-
Connection- (2,01) in paragraph 44, advanc-

“Hmv / t1* In positloa 21« 3 stuefc sender alarm is given, as de-
paragraph 44, if too sender has not by this time returned to nor-

ma, -/hen toe time measure switch enters position 18, ground is connected

1518 ... R.ofaaavelTH® ¢ re[R)2% paletiodih H A Pelhy 2RoTHARPEE 4T 125'S

causing the B relay in too district circuit to release and Svinlo tofd "I
tnct to normal and causing the release of the CC relay. T/hen toe district
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advances from the coin collect or return position, ground is disconnected
from the lead FR, releasing the QO .relay,;and .ground is also disconnected
from the TEST lead causing the T-X relay to .operate and the T relay to re-
lease as described under "Return.To Normal™ (1.10) in paragraph 37. The
erelease of the T relay releases the OP, S3:;, AS, SC-1, and DJ/O relays. The
release of the 'SB relay releases the T-1 relay. The release of the MO re-
-«f roleannothe C relay and the OT-6. relay, if operated. The release of
the 113 relay advances the time measure switch to position 22, (or N) as de-
scribed under "Establishing the Connection” (2.01) in paragraph 26.

GALLS TO IIECHAKTCAL A.'B. X. (3). X ® .

58. For this class of call the sender functions as described under
"Sender Selected” (1.01), "Setting Register”- (1.02), and Translation (1.03/,
except that the SH, ST, and SU registers are set in a similar manned to the
setting of the other numerical registers.1 The RC switch, instead of advanc-
ing from position 6 to position 9, as described under "Final Selections”
(1,07) in paragraph 33, advances one step when the RA relay releases after
the setting of each of. the. station Registers in a similar manner to its ad-
vance from normal, to ..position 6. 'Vith translation completed a circuit is
closed through the upper outer, contacts of class cam B, lead E, terminal
and brush of the T2-CL -translator arc, in which the CL relay operates and
the class switch is advanced to position *8,- Selections are made as de-
scribed under these-headings (1.04, 1,05, 1.06, and 1.07), advancing the
sender switch to position.'6» As the sender "switch advances through posi-

tion 5, a circuit is .closed in which the S relay operates if the fiQ switch
has not advanced from po-s8tion 8mindicating that the station's register
has not been set. This circuit is traced from battery through the'lwind-
ing of. the S relay, the D)WO relay normal, sender com G, class' cam 0, con-
trol cam D, strapped terminals 6 to 8 inclusive and AO-4 brush, to ground
at the RLS operated relay. The operation of the S relay opens the funda-
mental circuit, preventing the operation of the STp relay for station’s

hundreds selection.

59. When the station’s registers have been set, and the-BC switch
advanced to position 9, the § relay.-releases, closing the fundamental cir-
cuit. Station hundreds selection then takes place instead of incoming
advance. The STP relay operates in the fundamental circuit for stationfs
hundreds, tens, and units selection, closing the circuits' in which the
proper counting relays operate, from ground on sender cam I, the STP re-
lay operated and cam L, the IA relay normal, control cam n, sender cam o,
and contacts of cam T, and through the stations hundreds, tens and units
register arcs tc the proper counting relays for hundreds, ten and unit
selections respectively. At the completion of each selection the BO and
St) relays operate, opening the funuamentai circuit. The operation of?
the FO relay in position 6, advances the switch to position 7, in a cir-
cuit from ground, FO relay operated, the IA relay normal, coiioiol cam I,
and sender cam a, to battery through the R-2 magnet. In position 7 the
STP relay operates as descriOed under "xiicomigg lest (1»06< in paragraph
14. The switch then advances to position 8 in a circuit from ground
through the IA relay normal, and sender cam C.
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60. .The operation of the FO relay in position 6 and 10 advances the
switch to position 10 and 12, respectively,.as described in, position 6,
vith the help of cam A. In position .12 incoming advance is made as de-
scribed under this heading (1.08} in paragraph 34, except that the oper-
ation of the ADV-1 relay advances the sender switch to position 15, in-
stead of to position 7, releasing the 30, FO and IA relays. The STP
relay operates as in position 7, and the sender switch advances to posi-
tion 16 in the circuit through sender cam C, to ground, through the IA
relay normal. Talking selection is completed, registers reset, and the
sender circuit returned to normal as described under these headings
(1,08, 1,09, and 1,10).

CiiLL5,T0"g&Q .OPERITOPW.AKD. QRE JDIGIT COLES..14) ..

61. On calls from a coin.station to a zero operator or other one
digit code operator, the sender circuit functions as described under
"Sender Selected" (1,01) and "Setting Registers" (1.02) in paragraphs
10 and 11, the A register being set in position 10 for zero operator.
With the RC switch in position 1, and the. A register in position 10, .or
any other position corresponding to a one digit code, a circuit is closed
from battery through the winding and break contact of the RC magnet, RC-2
brash and terminal 1, terminal 10 and other strapped terminals and A-4
brush, RA relay normal, to ground on the armature of the RLS relay oper-
ated, advancing the RC switch to position 2. In position 2 -the ST relay
operates, translation takes place, the sender control switch advances to
position 3, and the sender advances to pcsiticn 2, all as described under
"Translation” (1*03), The terminals for one digit codes on the hunting
arcs are connected directly to the terminals of arc A-3. The CL relay
operates and the class switch is advanced to position 10 in a circuit
trncugh class cam B, and through lead E, to the contact of the T2-CL
translator arc. The CL relay releases when the class switch advances
beyond position 9, and the RC switch is then advanced from position 2
to"position 9 in a circuit from battery through the winding and break
contact of the RC magnet, RC-2 brush and strapped terminals 2 to 8 in-
clusive, of class cam H, the CL relay normal, control cam 0, to ground
on the armature of the T3-1 relay operated*

62, District group and brush selections are made, the district
selecting a trunk to “ero operator or other one digit code operator or
station and. the sender advancing to position o, all os descrioed under
"District Selections™ (1,04). For this class of call the vK relay oper-
ates as soon as the translator was set, in a circuit from battery through
its windina and break contact, over lead 3, terminal and bLO brush, con-
trol cam e", to ground through control cam U, and locks through its make
before brea’k contacts of the same ground. The operation of the D relay
causes the counting, BO and FO relays, (after operating in position 4,) =
to hold until the sender switch auvances from position 10, in a circuit
through sender cam R, the ON relay operated, ever lead 3, terminal and
oKO brush, inner contacts of control cam E, to ground through tne
upper outer control of control cam 13. The TC, TCP-1, and 01 relays
operate as described under "Office Test" (1.051 in paragraph 11 except
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that battery is connected, through ono winding of the L relay of the trunk
circuit to zero operator, instead of the L relay of an office selector
circuit.

65* With the aid of cam A the sender advances from position 6 to
egositicn 12, in a circuit througn cam C, control cam I, the Ih-relay nor-
mal, to ground through the FO relay operated. The TG, TG-l,and 01 relays
release when the switch advances from position 6. In .position 12, the
TG, TG-1, and CI relays operate and the switch advances to position 14, as
described under "Incoming Test" (1.06} in paragraph 25* In position 14 the
4DV and ADV-l relays operate in a circuit from battezy through their wind-
ings in parallel, class can P and sender cam R, the Il relay normal, to
ground through sender can J. The operation of the ADV-l relay advances
the control switch to position 5 in a circuit through cam C, and advances
the sender switch to position 15 in a circuit through sender cam B. The
sender switch advances to position 16 in a circuit througn the can Q. The
operation of the ADV relay disconnects ground from the lead SC allowing the
district L relay to release and advance the district, thus opening the dial-
ing leads to the sender, releasing the sender L relay. The release of the
sender L relay releases the SLR and ELS relays, operating the STP relay,
and causing talking selection, to be made, all as described under "Talking
Selection” (1.08) in paragraphs 54 and 35 with the switch in position 8.
The operation of the FO relay, closes a circuit in which the sender con-
trol switch advances to position 6. From this point on the registers are

reset and the sender returns to normal as described under “Resetting Register”
(1.09) and "Return to Normal” (1.10).

64. . On calls from a non-coin station to zero operator, or other ono
digit code operator, fee sender functions as described in the preceding
paragraph, except that the counting relays?, hold in position 4, and until
the sender switch advances beyond position 10, in a circuit through sender
cam R, lead 2, terminal and brush of the T1-3X0 translator arc.

CALL TO THROUGH UlJvrii OPERATOR (5)

65* On carls to long distance, information, complaint, repair Commercial De-
partment, or other special operator, three digits are dialed. The sender is se-
lected, registers are sec and translation is made as described under these head-
ings (1.01, x.02, and 1.02} inclusive* Only the first two digits are required to
complete selections. The CL relay operates and the class switch advances to posi-
tion 11 in a circuit through cam B, and over lead G to the T2-CL translator arc.
The C1 relay releases when the class switch advances from position 10, and the EC
switch is then advanced from position 2 to position 9, as described under "Call t\
Zero Operator” (4) in paragraph 33. From this point on tne sender functions as u
scribed under "Call to Zero Cpei®nor" (4) in par“raphs 61 to 64 inclusive.

CJiL TO RIBTRICTID ZONE, (61 ° ~ .
66. Should a number be dialed which should be obtained through a toll

operator, or should office code digits be dialed for which.there is no office,

the sender is selected, the registers are set., and translation made as des-

cribed under these heauings (1.01, 1.02, and 1.03). The CL relay operates

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



(48 rages) page =-26.
Issue 1 - 3T-431770,,
January 27, 1922,

and the class switch advances to position 9, in a circuit through the upper
inner contact of class cam £, over lead D to the T2-CL translator arc. The
GL relay releases when the switch advances from position 8, and the EC
switch is then advanced from position 2 to position 9, as described under
"Call to Boro Operator” (4), in paragraphs 61 to 65 inclusive. Prom this
point on the sender functions as described under "Call to Boro Operator”
(4), in paragraphs 61 to 64 inclusive#

CIALIS OFFICE SELECTOR (71
MrrReMay~CalX-JLpAEcat hess Than 10,non. (7,qd

67. When a call to a manual station is made via direct SC I
Sender is selected and the registers are set as described under these”®
headings. (1.01 and 1.02) except that the SH register is also set if the
station is on a party line, the SC switch being advanced to nositlor 7

'&:-rthiK° f ia * ?2 rty IIn.e{.Offi70° wife .less tha. iC oo linos,
| . ition to

* o~ advanced from’ pos position In a circuit
from tav..cry through tnc winding and broafc contact of the BO magret BC-2
brusn, ard strapped terminals 2 to 8 inclusive, lower te m S "i®
can A, strapped terminals 1 to O inclusive and the SH-6 brush lead T
X'SD bruSh’ E* rel&y* « t0 ground" L Z & iho~Je-
K * ovo-W r-21%1,1201031?0 H-4 brush, terminal 1 and
10 Will aEys L pri'hS Uufsf.3'0' * 0BO firSt ~ W s are
lines and the first digit is not 1* is@SSoT QM ~-.“ '00°
Sl & | T i« , a
than 10 . dme.office (either with more than 9999 or less
ti.ala 10s000 line) tne.SH register is not set and the PC switch
a circuit, through the - rush T position vy,
SSX . *100- *“ * - « * _n
o r . . .S . % s s w »—;_arsxg’)a_s s.r N — t
sero, uie EG switcu is .advanced from position 6 to Position 9 if |

through the EC-2 brush and terminalslower terminals of VassEw ®iro*lt
terminals 1 to O inclusive and C-2 brush, terminals 1 to
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brush# tui-miErl j and TH-S bru.dn, over load 4, to the TI-SD translator

JrOe ****% Jine:is a Privato lino in 3 private lice office with more
tnan 9999 lines, and the first digit is not 1, the SC switch is advanced
described except that the circuit to ground over lead 4 Casses

,/* hL s appea terminals 2 to 0 inclusive and the !EH2 brush, if the
Hn?,in a Privat0 Hno office with more than 9999 linos

IrSt *w0 digits are 10, a fifth digit not being dialed, the SH

tie- 6 tolrsiti”T “C2i” 3nd fe0 50 s"7itch 1® again advanced from Posi-

“ VvV fitfz z I f tOr 3Uf i Ciellt time has ol»P®cd for the dialing
?7 ne.; bolot7 ™dQr "lime Measure and Alara
S « ¢ * ” JEOt!si’°- "~ ~ jo0o n is made as described
clais'sS*""vW ces"*?ltorl*tof% AA ok ok 9 R «*F o« -

upper outer contact of cIMS
arc Eie CL relay releases when the

7"a District .v.d oi;Pico selections are rnadi gVvi -N},. « | )
advances to Q -0 QI' . aae ‘Ic! tgre senéler switch

in pai-agrfeTiis PtH s~P toive' £ PT " <*e<* and 1.05)

described under '.Incoming leat« > Jt) inlaTJ"h M Tt fT S * *  3*

has not advanced to position 4. Vith the vV ® 20

a circuit is closed from batte# uartlfflce
tne trunk, the S and m relays >orm-> + nff 09 er tne t3? of

sender cam o, windings of tie”m TssT'a*do?L“S t’ ?laS® oan °»

mal, sender can 2, "COM?. iffiS, m,3 EETOED opP #° ?° rolay nor*

pensating realstamo, confc-ol cam V th® ito i* tracf ator com-

ground in the manual office 5%, Ir r-~,i 77° J1I"®L’ ovor lead ® to

causing the operation of ~ #-1 2d CpTeSs A

01 relay advances the sender sw itettoporttto 'iatff ® of the
vance it closes a short circuit throuffo the S#°? > nw ? 1llle tMs ad"

the 40-K resistance. Biis is traced fi‘ron”~S” “* 0,1 rcl3ys* around
operated, and sender can % 2/0 Qt?mrough, class can 0, the

at the }8ClI position I~tsl h#h* Sv -? “ 80ciste* the trw *
lay remains operated until the distant op " r |? 21021 1;s t)le T& rG*
key associated with tli- lie* tea N aepre3se3 the display
I-oy when the class owiich M “ncS " fro”si”™ ?°iea8e °f the “

from position 12. to position 13?“ase# w i , 1 to Position 2, (or
paragraph, closes a circuit, in which th" > tae, first Pert of this

switch is in position 2 to 12 inclusive frc ttS ’ vaiio the sender
ing of the Drelay, class camg CLr i fr Ju * through the wind-

sender can H. Ehe Drolay loots wuntil to# * - T er0,5Ed through

yona position 9-1/2 in a oir-vit’ puso switch advances be-
# c# ss to ground. ) ) ™
2 relay closes a circuit in which h “ # Aration of the

of the D relay also closes a circuit -roul t, °p=rates” ®»e operation
impulser cam C, in which the impufeor“s” te> St?, .0AF and
s*ouna on cam B advancing it to Position 9 "re /t" +~om i®sition 1,
m position 9, «Sien the display tao impulser switch
releasing the 1(3-1 and Cl relays*~ o pressec tne TS relay releases,
the tip and ring sides of theX id”entS cf?t?f 01 closes
sender cams o end p ciagr.ra _ Z “ *f ~irough its brcalc con-
impulser switch cams. * Qaas J and  tc the contacts of the
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73. The release of the CIl relay also closes a circuit through im-
pulsor cam C, FP relay operated, class can K, the CI relay normal, o
ground through the sender cam H, advancing the impulser switen from Posi- t
tion 9 to position 10. The B cam advances the switch to position 1. The
2 relay releases when the switch advances "beyond position ~-1/2. The FP
relay holds, after tie 3>relay releases, in a circuit through its make con-
tact, impulser cam D, class cam M, to ground through control cam U. For®
the second time the impulser switch is advanced from position 1 to position
2 in the same circuit as from position 9 to position 10, the B cam advanc-
ing the switch, to position 9. is the switch advances beyond position
2-1/2 in the second revolution, the FP relay releases* The switch is ad-
vanced from position 9 to 10 in a circuit through impulser cam C, to ground
through the D relay normal, the B cam advancing the switch to normal. During
the rotation cf the impulser switch from position 9 of the first revolution,
to normal.after the'Second revolution is completed, ECI impulses are
sent out to the manual office by connecting battery and ground to the
tip and ring of the fundamental circuit, through the contacts of the
impulser switch cams, for the purpose of operating that combination of
relays in the manual office which will cause the called number to be
displayed at the PCI position. The order in which these impulses are
sent, is, stations, thousands, hundreds, tens and units. Four circuit
conditions are established for each digit or letter displayed. Each
one of these circuit conditions may be such as to send llc impulse, to
send a heavy negative impulse, a light positive impulse, or a light
negative impulse. For example, to display station W, the following four
circuit conditions are set up in tuc cruor named, (1? while the impulser
switch advances from position 9 to position 9-1/2 and open circuit exists,
(2) while the switch advances from position 10 to position 10-1/2, a heavy
negative .impulse is transmitted in a circuit from battery through the 52.5
ohm resistance, impulser cam T, impulser cam Q, terminal 9 and SH-4 brush.

vances from position Il {5 position 11-1/2 an open circuit exists, (4) while

the switch advances from pesition 12 te pesition 12:1/2 a Tight pegative ira-
pulse is transmitted, from battery through the 3500 ohm resis e impulser
CTTS. G and H. IP reiay operated, over the ring side of the

O T tt0 43? siCe> fee . operated, impolsar can. 3? to gronrd
varouOh impulser cam t. In case the station is not on 'a party lineg th

first, and third conditions are open circuits, and the second and fourth

party
4,-" Clreug conditions are established for transmitting impulses,
iii TOli+ionsCl?'ams$S the.1?®ul3er ****&m caw, for the thousands digit
18 w_ i *** 16’ fo undreds djigits in positions 17,
18, 19 and 50, ..or the tors djl'gits Fn poshltlnons I 29 3, andp4 anc??"r the

digits m position 5, 6, 7, and 8. Ihe switch advances from position s-1/3
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to .10-1/2 in the second revolution with the fundamental circuit open.
While the switch advances from position 11 to position 12-1fz a heavy
positive impulse is transmitted in a e2rcn5.t .from battery through the

' 52,5" ohm-resist.mbf, impulser cams T .ahd cam c, bp relay normal” cut
over tire tip side of the fundamental circuit, back- over the ring side
tne-.PP relay normal, to ground 'througn.caa I. Phis is to provide for*
tnc operation of a polarized relay in .a.proposed, distant two wire office
selector, in order to advance this selector, (such a selector is not yet
designed)e : : :

* N tne impulser switch is advanced from position 13 to position
1, acircuit is closed, in which the AJ37 and ApV-I-relays onerate, through
impulser cam S,' the TP relay, normaly class cam Ki- the CI relay normal, to
ground through sender cam H. The operation of the ADV relay advances the
districteselector, following which talking selection, resetting registers,

and return to normal take place as described under:tnese headings (1.08
| 09, and 1.10) .

lasd-.0S?-/0i 3y Call .JQidicatpp,;A" j.0.qqq {,7002)

76. On a call to a manual station via, ‘tandem B3I, whose number is
less than 10,000, tne circuit operates as described in the preceding
paragraph up to the point where’the display key is operated at the ECI
office., except (a)' that tne On relay operates and. the class switch is ad-
vanced to position 5, (or position 16) in a circuit through class cam G
and lead B, to the T2-OL translator arc. The CL relay releases when the
switch advances from position 4 (or position 15), (b) that the impulser
switen is not advanced from, normal until after the display key is operated3
and (c¢) the Till relay operates when the CL relay releases, in place”of~
tite 1) relay, causing the operation of the PP relay. The circuit in
which the TAN relay operates, is traced from battery through its winding,
class cam E, break contact cf tie CL relay, to ground through sender cam H.
The TAW relay locks until the switch advances beyond position 9-1/2 in a
circuit through, impuasor cam X? class cam M, to ground through control
cam Dk

77c When the display key is operated, the Tl and TG-1, 'and GI re-
lays release5 closing a circuit in which the impulser switch advances/
with the aid of cam B* from position 1 to position 9. This circuit is
traced through impulser cam 0, the -PP relay operated, class cam X* Gl
relay normal, to ground through sender cam H. The impulser switch is
advanced, with the aid. of cam B from position 9 to position 1 and again
from position 1 to position 9 in the scone circuit* The TAN relay re-
leases when the switch advances beyond‘position 9-1/2, but the PP re-
lay holds as described in the preceding paragraph until the switch ad-
vances from position 2-1/2 of the second revolution. The switch, ad-
vances from position 9 to position | in a circuit through impulser cam
Gfl to ground through the X relay normal. The. release of the PP relay
prevents the advance of the switch from normal a third time, Bach manual
office which is tandem to the originating office is assigned a tandem

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



(48 Pages) Pago u30.
Issue 1 - BT-431770«
January 27, 1922.

Of Whi0;1 fe0 *m***»»» office called is identified
trunkVo r N PeTatof* Impulses are transmitted over the tandem HCI

plavlE, th- c?ltyrtCe k° tanfOn00de Eumber in addition to those for dis-

is"t"fom te”~f tLdtn .. Tho,°~or in Ni<* 0 impuylses are transmitted
, an u. units, stations, thousan(é&sL, r%Jreds, tons and unfrts.

tfAsitiL t8UnolSve®ar®

and Send8F FSEHWn% grrcfall completed as describseedleﬁti?he E)?esc%a%% E)%Palartgﬂﬁ'

Uperation Qf_£hEjlI?im~ _hid™.4lanr.Jlirouijt Qn HCICalls. (7.03)
Oif fUECLIOES - “sorited
the register control®switc”rt® ~niticn f V ? 10? I* e2Ccptio”* - VAien

digit of the number has been dialed*'the sire " e f1Cjt*“® 0lat thc fourth
from battery throu” its S im oL™ e2fn ~e°Pr*t“ iK a olrcuit

minals 6 to” 8 inclusive a™d nr * ~*co” ro* caim D* strapped ter-
«*W ovorzteaTvlhe . i£E h ~ 2L & o theHIS
but not beyond uosition 11. the Eji position 5,

3KS relay operated, to ground on the”~"turfof t-~ r Cir?U® tho

ty advancing the time measure switch tooosH ior hormal, there-
when the switch advances from Bosition 11 h f? Jfro~ 7 rcloascs
time beer, released. The SKS r”*lav he,- reiay has not ty this
advanced to position 9.° In «» *> ***& has

cult is closed from batteiy through the S P m fe i T 1’ 8 oir-
o . . A D

SO s e 50 fRtGyrupter. strapped S N B fo 19 incfasAOY

relays normal* advancing the switch ono Aough the Gn and LaSL

maxes and breaks contact, vfhon tho SFiteh X t» thQ intorruPter

sufficient for the dialing o fth fs” n s «">

measure switch'Inters position lefL e~ re-is-~i”™ S 016 tfa°

advancing the EC switch to nosif* o- 9 A advanced, thereby

can indicator- ,7.01,. 7T * **=*

idler, tho time measure switch enters uosition’ ia V* “2! ot becn dial-a

to position 9 in a circuit through the IE I b™*h * 18 3dvar-ee4

2 to 8 inclusive, through terming 16'arid the H-5 temiEals

to ground through the Eli and IBL relays noma.l L °1%' °P°ratcd.

relay releases, the time measure "ireott either case tile SKS

under "Time Measure And Alarm- (1.10,* * 111105  iunction as described

81 She coin sender time measure and alarm circuir

oribed under -Establishing tho Connection” w* A

ceptions. The SIS relay operates as described urder -,~? f°lIOW1* ox-

Alarm". If the time measure switch h»s am, Measure and
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which the TEA relay operates, through the M«3 Brush and strapped terminals
5 to 8 inclusive, the SKS relay operated, to ground through C and iSL-I re-
lays normal. The operation of the TEA closes a circuit through the STP
magnet and tne THa relay operated, advancing the switch. to position 9, The
Till rolsy releases when the switch advances from position 8 if the SKS
relay has not By that time released. The SKS relay has not released, unless
the RC switch has advanced to position 9, in position 9, with the SKS re-
ly operated, a circuit is closed from "battery through the winding of the
OoTP magnet, contacts of the 149-H interrupter, the SKS relay operated,
strapped terminals 9 to 12 inclusive and M-5 brush, the TMt relay normal,
ho ES relay operated, to ground through the C and MSL-1 relays normal,

co¥1atg%itng the switch one stop each, time tho interrupter makes and breaks

82, When the switch enters position 13, time sufficient for the
dialtzg of the station’s digit has elapsed. In case the stations digit
has been dialed before the time measure switch enters position 13, the
RO switch has advanced to position 9 as described under "Direct Relay Gall
Indicator” (7.01) . If the stations digit lias not been dialed when the tirge
measure switch enters position 1?, the RC switch is advanced to position 9
in acircuit through tne RC-2 brush and strapped terminals 2 to 8 iixlusive,
terminal 13 and the M-5 brush, break contact of the Eli relay, the M re-
Iy operated, to ground through the o and jcsjl-x rolays nornal«

83. In either case the SKS relay releases when the RC switch advances
from position 8, With tne SKS relay released, the tine measure switch
continues to function as described under "Establishing tne Connection" (2.01).

HiT fiet aPO..Tandem R,C.1~  .Numbers More 9,999 (7,04\

, 84 0On a oall t0O a manual station, via. either direct or tandem RCi
for a number greater than 9995, the sender functions as described under
"Direct Relay Call Indicator" (7*01) for direct and as described under
sTandem Relay Call Indicator"” (7.02) for tandem operation, with the follow-
ing exceptions. For numbers more than 9,999 the dialing of the fifth di-it
sets the SH register and advances the EG switch to position 7 Tf
is in an office with no party lines, the advance of AIl SH'rlgis™r closes a°”
circuit from batteiy through the winding of the OT relav \
1 to 0 inclusive and SH-2 brush, 0 terminal and
Th-2 brush, lead 4, tormina! and TI-SD brush, the BA relay normal, to .round
on the armature of the HIS relay operated, operating the OT relay!

. JP* ?f the @®tatior- is iG _a* office with party lines, the advance of
the SH register closes a circuit to ground through the winding of the A

relsy, and TI-SD translator terminal and brush, as just describe teA ert
that it passes through terminal 0 and the K-4 irush, t*“ Itd to
ffi-4 brush, and over load 2. The OT relay locks tc ground on theArm.turn
of the TS-2 relay operated. The operation of the OT relay in either

ease closes a circuit from battery through the windings of the CL relav
ana class switch H-3 magnet in parallel, class cam D, the OT ro’av olfr.
atod, to ground on the armature of the TS-a. relay operated, -rdvi®iA the
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class switch one stop to position 3, 6. 14 or 17 « w,nt
CT rh mANT * 5" 1 tne CaSe roay bo and

operative- the r ntT ,,

vanoas. “Il-he advauoo of tit'~ th ~ /,0 T '°>S wllon tllc ol3ss switch ad-

3C switch is advanc'd, “rom positid ? to £ a =lroult in which the
*

traced from battery h"E reelstareo
multiple break contact of the RC magnet through the EC-2*brush ~d *
Strapped terminals 2 to 8 inclusive, contacts of class ® HV * r '

relay normal, control can 0, to ground at th .to i ,, C3m H» ~ "
advance of the claso switch nc-ia 0 * \ w S~ relay operated. The
be transmitted first on a dirL tl T I~T 7 t0
immediately following the impulses foi tandem Sns on a *“ nicl

cM11, instead of impulses as controlled by tie settln- ne ** fI"C1

mHie circuit conditions necessary for disnlavin- h* If "I ?ho SH re6istcr
trolled by- the setting of the 5 r~inor t"N tv , * *x CO>>
tions 9, 10, Il, and 12 of the impulser swiCh for th~d—"°d * P°Si'
controlled by the setting of the Hregister“ii positions*33 Il *%*

ai-d lo, for the hundreds digit, as controlled by*the sottir<~’af g }5‘

tens register, m positions 17, 18, 19, and 20 for th tn
controlled by the setting of the units’reg I*

d.4» and for the units digit as controlled by tbe”ottia- nf*r* qf
register, (arc SH-5) in positions 5, 6, 7, and 8. % of tne SH
HISCELLIE)US f81
Overflow Conditions (8.01)

district Selector

L, SLR, and RLS relays, fflio roloSo r i ““ SOndor
switch to position 9 as described under -Return AY*%908 *
(l.LUS, if not already advanced to that m °ex 1
continues to advance to tiro overflow poslt«or*4” I3,tr* district switch
lead VEST causing the operation o f ” is r*od from the

in position 9*a circuit' Z ZiZ L f %W aBd tho *"loas* of th

H relay.

relay normal, terminal 9 and EC-2 brash™ to hatt ITT*1 througll

net, advancing the RC switch to Position 0" 30 raag-
tzor. 0 a circuit is closed from bat v frrarh-*" switch in posi-
raagr-et, cam 0, terminal 0 and EO-1 brush S t* I Icrdcr ¢ » | R-4

lay normal, advancing the sender control's -itrh’ Jirougll tn° Slit ro-
oontrol switch advance from ecsit'o- ft-n J 0 50siti“-6. .is the

reset as described under Siis'heading I1JosT2~ntf 6* 1310 registers arc
the EC switch advances to normal c*’»i--% b\, Sul r°Sisters normal

Oiapa 2*. Thé sge"haﬁragm{cir/\\ is then é\dvanced to (14A0f iEEhPtOI -

under "talking Selection” (1.08\ and ratura t
described under "Hoturn to Horak” (laO) " 13 00mPictod as
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Offico 5clector {8.0j£)

67. Should tho office selector go to overflow during trunk hunting
on a call to a mechanical office, reverse battery is connected to th->
luarnontal circuit, when the sender switch enters position 12 "Trunk

gol "IV 0 1? . °M 0 “* thO switch *M vixos ~
“1*ftfh ~ IE P~7MaPH 14, except that the current is
1- r “pp'! 1j° “*~cotion. In position 14 the fundamental circuit 4

again e.osac through til0 35F and OKL relays, as described in Paragraph
U, except that the current flows in the opposite direction ouo”ftiS

670 "hrfwird”~o01* *ola*B: 54° OFi rel3y. operated, locks’through its

of fr J:?L 'L fhfV ?, I*3 araaturo through the lower contacts
T~ : uPcrat*on of tno OFh relay closes a circuit in which the
P f 3 operate. The circuit in which the OV relay olJrates

in traced from battery through its winding, control cam L S r

C*mj'f M ground tnreugh the CFL relay oporato. Tho OV relay locks to
ground through control cam T, The operation of the OVrelafclI®S 1
homing circuit lhrougi-n-"e winding of the 01 relay, the OV relay opoiv
u.u.- .c ground through control earn T. Tho operation of tho 11 relay
thread from tho O counting relay, through the IA relay OSr- -
] 7?7 ~ °A tfco STP rolay operated, to ground through cam t
0j.-t,M-no 0 counting relay. The operation of tho IA relay closes*a *
battery through tho winding of the sender contrS R-4 magnet

4is " EoEt8] EWWich %6 pBR3 1j7dpdy to “ound through the cam H, ad"c-#

tj-rnvt8‘enrtf °r V**I'®* 834 m>T'1 rol™ s oporato Is a circuit
, CaT 1 tO0 thO S3n3 S * N . ««a Iock through the DT relav
ct.rh=* in M0 JE °T ® lhe «*orat4t» of too
S Uffio Iflw gio SHP relsy. and thus causing too operation
J;0 £2, wni F° lol™/s» closes a ciiouit through control cam C ad
ft L 1Cb.;ffo mature, thr'é{lulgﬁogeédﬁ5 4am<C§ advanc?n&”ceu I§erder*
rolrasiri- ~ i f operatlon of the .ITV relay opens the SO lead,

vifuco: o\ rox asé?_ [ sendeaa{zmcﬁy ﬂ?%edll?m%é* ¥Tho N

r cxay releases the SLR_an tno L
posirlon “4 the opt Te e WX sp'*~h soVances from

the circT.u'i“ci.*nd f-om”~hn f° re-ays releases. In position 15
Test- uFsi to leloro "toc C -~ h f~ v ~ _r 4" "Offi0°

r?S S :” 63 thC SCr-dCr advs“ cs tO Position ie.'UV ~chbcfin”"a -

tK@S& Fs*0 L S A n r-fOly ttrr fih the dis-
u.osf - .0

winding of the 3 counting rchy ihd’p % htrv*v f °n 1>3ttoly th-ou”1 tho
K-c IA retry normal, sender can £ | ® f.. Vv control cam
through can I, N L» thoSiiro1%T operated to ground
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“0* s the district switch advances, the STP relay is intermittently
short circuited by ground in the district, connected to the lead FT, there- l
by causing the alternate release and operation of the STP relay until the -

I\°lar? 6poratc* The oration of the BOrelay opera the fundamental

EEE*e+ roleasn”™ the district L relay, thus stopping the district in the
d?rp OM P°31'"iou. the 0feration from this point on as described under
"District Selector" (8.011). unaor

91. Should' the office selector go to overflow on an BOX call tho
operation is at just described, except that the operation of the T{J and CI
relays in positions 12 and 14 shunts the 40-K resistance, as described under

o . Ir-dl0at?r” (7,01> in °rder tQ operate the marginal polarized
rolaj/ in the uist/ant two wire chflce selector, |? uged* g P

JhiCQmiiig Sglegtor 18.015;

. &, Sho°p too incoming selector go to overflow, with the serdor in
position 18 ard the control switch in position 4, the fundamental T f!,, ft
closed frombattcry and ground in the Looming clrcuLLLtghtoeSTP~"d
OFa m tho sender as described for final brush selection in par®"'-nh
Ic, excep- that tho flow of current is in the opposite direction.* Lel)FB
rkKd ~-coming b belays operato in addition to the STP relay, advancing: the
incoming to tho awaiting trunk closure position. (The poLrized relt in
too distant two wire offico, if used, also opc—t-s <r this - , - in
ing the selector from tho -Selection beyond- position "tHo opl rc
operated, locks through cam K to ground. The IA relay operate- to tP 17
ground« The OV relay operates in a circuit through caml,"control cam 1 °°
senttor cam K, to ground through tho make contact of the OFL rel4 m tfr*
relay operates, and the OV relay locks in a circun thLutf L tv
operated, to group}d r;through cam T. I'I'he operate on"of rtav oL 7
acjrcuit j ich tho 0 counting relay, operates , P T eS
seieh:rto* ’l{%*%q}‘z@ Tnc advance (gaf thebiuconm" s-?r?rﬂ%scnbed %’”de{ r

mental circuit,,releasing the STP relay ar* ca-"i«" 0° no fUEda-
and FO relays. The operation of the Fo °T tho
the m and JDT-1 relays operate, through cental

Isys operated, to ground. Tho operation ofth- raF' 1A~ 30 re"
lead, and advances the control roitch'to position Nlay ,opens tho

m>7 relay opens the SO '‘ead rgm .-r, «,i , "* Tue operation of tho
of the district selector, *7” ~ A%+ 80 rela™» fusing the advance

#'vaPOo of the district selector_mleases the 0,7 b T,

i"y, causing the release of tho ShR «- pjs ,, i «,
-fflV-1 relay also advances the senctei _ fOporatloc
0, Bo, and Po relays release when the switch advLc-*°<> * Th°® 0?l,, IA»

in position 8 a circuit is closed from la L I I “ P”ition 18.

lay, over load FT, in which the S-P ~elL L —afT ~fV *0 ??8trict 1 rc*

ing selection,. (i.o82. The gounting'rofrs'*o”ro"r""rd X Nt 7*2*"
advanced to tho overflow position <c d a ' district

§3*012) . The operation LfFf CO3o0la*>*"
elector” (8*011) * L a°® @xtc2*ibud under “District
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PrelxiTiiiiarv Pulse. (8.02!

94. Should one preliminary pulse "be transmitted over the pulsing cir-
cuit before dialing, due to accidental dialing or any other temporary open
circuit, the Aregister is advanced to terminal 1, closing a circuit, in
which the. PP relay operates, from battery, the HArelay normal, 1000 ohm
winding of.the PP.relay, terminal 1 and A-4 brush, the BA relay normal, to
ground through the RLS relay operated. The EC magnet and the OIf-2 relay
hold in a circuit through terminal 1 and A-6 brush, the SSR relay normal,
to ground through the RLS relay operated, thus preventing the advance of
the EC switch from normal. With the PP relay operated, when the L relay
next releases, a circuit is closed from battery through one winding of the
OH~" relay in parallel with the 58 ohm resistance, 5 ohm winding and make
contact of the PP relay, normal terminal and EC-6 brush, winding of the
RA relay, the RLS relay, the L relay normal, to ground through the T re-
lay operated, operating the RArelay and thus opening the circuit through
the 1000 ohm winding of the PPrelay. The PPrelay holds through its 5
ohm winding until the L relay reoperates. The RA relay holds during the
series of impulses corresponding to tho first digit. Tho PP relay released,
when the L relay operates, after the receipt of the first impulse of the
series closing the circuit threagi the Aregister magnet, as described under
"Setting Registers.” (1.02).Tho second pulse of tho series then advances
the Aregister from position 1 to position 2, and from this point on the
circuit functions in the regular manner. If there were only one pulse a
second time, the release of the RArelay closes a circuit through"the 1000
ohm winding of tho PP relay, as before described, and OR-2 relay and EC
magnet --emair energized, preventing the advance of the Be switch. This
operation is repeated until more than or.' pulse is received.

Rel.oase. Of Tho Sonder_grpnLPermepient_S* .(6.03)

95,. If tho sender monitoring lamp lights to indicate a perra*ne"t
signal condition.as described under "Time Measure And Alarm" {1.123 for
a non-coin sender, the plug of the monitoring operator’s cord isinserted
in fco best Jack *, oporatieg too ES& relay in a circuit on
>ho sxeeve of the cord, Tho operation of the JBL relay disconnects the

and ring of the line from the sender L relay, and connects its non-
xncnchive winding across the L relay to hold' it operated to prevent a*
hw :- disconnect. Tine line is then connected to the tip and ring of the
core, circuit. To release the sender the plug of the cord is inserted in
ana xmmealately removes from the jack 118, operating the SSR roiav. The
operation of the SSR relay closes a locking circuit to ground through the
T roxay operaxed, and closes -a circuit from ground the RtS and SSH rel13vs
operated, ard | terminals of th"BO-2 tes6, to battgry through tho wiA-
n.0 i-f tno xau ma-not, aayancxng the EG switch to position 2. The ST relay
now operates and locks as described under "Translation™ (1.C3). The
translator rotates as described in paragraph 6 until the hunting brash
fi.nas the terminal, on *che TI«3 arc, to which ground the RLS and nsp- relays
operated, is connected, over load B. The TS-1 and.TA~2 relays onerate
and the translator is stopped, in a position In which the SSA relay oner-
ates. The circuit in which the SSA relay operates, in traced from battery
tnrorgn its winding, terminal «nd contact of the 5€~C1 xro, to ground thiymph
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the OT relay normal and the TS-2 relay operated. The SS/i relay operated
closes a circuit, in which the CL relay operates, and in which the class
switch advances to position 10. The TS-1 and TS-2 relays, operated, function
as described under "Translation™ (1.03)e

96. v/hen the CL relay releases as the switch advances from position
9, and the EC switch advances from position 2 to position 9, as described
under "Gall To Zero Operator” (4) . The setting of the translator causes
district and office selections to be made, such that the line is connected
to a "permanent signal trunk” to the trouble desk. From this point on
the operation of the sender circuit is as described under "Call To Zero
Operator” (4) . .When the Mrelay releases the TKA-relay operates in a cir-
cuit from battery through its winding, strapped terminals 1 to 21 inclusive
and K-l -brush, to ground through the IS relay normal. The operation of the
TML relay closes a circuit from battery through the winding and break con-
tact of the stepping magnet, the TMArelay operated, to the same ground *
advancing the time measure switch to normal. The M relay releases when
the .Sffitch advances from position 21.

97, For a permanent signal-condition as described under "Establishing
the Connection™ (2.01) for a coin sender, the MSL-1 relay oneratos and
functions as described for the i'SL relay in the preceding paragraph. In
ruj.easj.r_g the sender the SSR relay operates and locks and tne kj switch ad-
vances to position 2 as described under "Preliminary Pulse" (8,02), The
ST relay operates, translation is completed, the S3A relay, operates
and tno class switch is advances to position 10, all as described in the
p~ece”ing paragraph. The Cy relay also operates as described under "Gall
nm oCr° Oporat'orM thereby preventing the operation of the CT-1 and

| roiays vfcen the time measure switch advances to normal. The EC switch

AVar'2eSHr? ~ p0Sit:LOn 2 to P°sition 5 as described under "Gall to Zero

«nGat+ 4 ¢ Atrmk at thc troul>I0 desk is selected as described under
~ ?21Lt0J'7r° Oporator” W _tho TIB relay releases the Urne measure
°Witwh °“dvldncos t0 norraal as described under "Preliminary pulse™ (8.02).

Release of Stuck Send. £8.04-T

dialinglondition to indicate a partial

Measure And Alarm" (1.12) for a

"Establishing the Connection” t? ¥or rAA 1 descri
monitoring operator's cord is inner i/the As”rjack TAnflhf “°

co°5et°cderlhe; Pf aeraP11 47> “ trL latio”a X fioea .
graph's but if tro*eaBea 48 described in the two preceding p
S i if inctS"a® ™ \A °b °T 1Ct0d” to° S3i rel”™* doos not

switch will then be'tnloAuonl or"posALf-nTA"I" iI**40* “ ol

operates as described under ~ , 1 ” £ Z *~ b i m°* toe SSS rola”

Condition" in paragraph 47. IncvOorew ontlf, pe
its winding control c«amtj th* =£* !m”~ P°rftcS “ a oirauit through

to ground throng cental ca®u a 1% ?***?e fttlc SSI r< ”* normal,

armature of th?_ -;r._rau,y -pe-atoa. The operationl%cfkfhéOL\%pwpa)pnshort
Oa.cu-.s the Winding of, and therefore releases, fee 3C relay a”™d causes
the release of the district Drelay. District group selAuA?o-ulT
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nave Been completed'ibefore' sthe”D.relay ‘releases™, but if; not .the./districtMu e
returns .fro normal immediatelyj carsing-;the release of the L, :P;I3- and SIR-
relayd -If district group:selection Has beeil'/pQmp.leted, when the district--
B relay releases,, office test, office selections., .trunk-test and incoming* ;
soiecviok ta”ev]B2Co &, described under -“Return to .Mortal Abandoned Gall?* 1
advance, and talking’selectioiv then. take'plac,e as des-,
enbed....under ,this,heading,(1..08)y- advancing-"the 'district and thereby re- o

leasleg tho *> BlSar.d SiiK rolls'. [It' ineomin'g advaiaoc .lias ~tpjjjdy ioenc.
completed SS.i.rblay opoPatea.-.-"btlV/Q relay dfacs not ioporato sinee’

*i¥*l N ™ «*** '.
ftr. ~ h'i” »**« wAbandoned- Call"f(1.11} .

fiesom~g tno Register" and -.refcffrr. to'&ormal'-'‘aro completed as described m
mondor these .loadings (1.09 and 1.10). -too tto'measure switch advances from

fr.02) i'n pari*ram J? “ dcsoribed »**** "Preliminary. Pulse-’

99. on a call from.a coin stationfee operation islas described ir. e

aasld6rdor® t*4Sram @<bO0OPt tl.0 associated district circuit re-seiects
KA - pd.returning, tbp coin. If; at fais time the re-'

cui/”~r pas boon replaced on tne switchhook, the coin is returned as des
unaer Coin Collect aid 'Return- (2.02 ),"in'paragraphl&. ”"“eAocoaVer
nh h Ot b4&<? ropla<?td .on the-Switchhb'oic.'and trio subscriber does not dial

ffi i A tnC Sfld€r A ct”ns--as;d'escribed midor “Preliminary Pulse™ '
(8.02) .in paragraph 46, routing the call'to a'trunk in the -oemanént s*erul *
group, or returning to normal as thb Weeding

£eg”™E£in.l1-Switch off Normal. fft.n.s) ‘ ~

4, W 7N 2?2 UXd ar'y—wrogister *© moved off normal, while,the sender -is
idle,-‘the OIT-X_and;.GN-f .-relays operate-'in series with the .stepping magnet * ' *
n 1° ~flstoy -;” is Of- formal, as desbribed under “Resetting Registers”
(-00.3,, advancing i*iom..tg. formal.:& ihe- operation' of.the ON*1-and ON-2 re lavs ’
operates the 01 relay.® Thb operation of tee OF relay operates'the SB and the
Ho relayse Iho operation of the SB relay operates the T-I relay, thereby
connecting ground through, its 80 ohm winding, to the test lead, ir orde” to
make tne sender test busy. When the registers are all returned to normal

tne OF relay releases, releasing tne SB and m relays. The release of the
bB relay releases the T relay, thereby removing ground from trio test lead,
xho release of hie M3 relay causes the time measure switch to retu”™ to
-normal as described under “Time Measure And _vUrxo“ IIMA) or “BstabPsirr?
tne connection™ (2,01) in paragraph 25 or 26. Should any one of the/'seouerce
switch, except tne class switch, be moved off normal the OF relay oder-tes
causing the operation cf the SB, MS, and T-I relays as just described/ Tne
sender control switch advances to position 5 in a circuit from ground on

the armature and through the SIS relay normal, RC-1 brush and terminals 0
and F, control cam 0 to battery through the winding of the RC-1 magnet

and to position 6, in the same circuit, except that it passes through *

cam. B instead of cam 0. Waith tile sender control switch in position°6

all the other sequence switches advance to position 7 (normal) as"des-

cribed under “Return To Formal™ (1.10) *
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Skip Office. (6.061

1.01. On non-coin calls which do not require an office selector, a
circuit is closed, in position 4 to 10 inclusive of the sender switch, to
hold the counting relays operated while ground from the armature and make
contact of the PO relay advances the sender switch to position 12, with
the aid of cam 4. Hie circuit for holding the counting relays operated
is traced from battery through their windings, sender cam R, lead 2,
terminal and T1-SRO brush, control cam R, to ground through cam U. -Then
the sender switch advances from position 10, the counting relays release,
and the call is completed as described under "Incoming Test" (1.06),

"Pinal Selections” (1.07), "Incoming Advance" (1.08), "Resetting Registers"
(1.09) and "Return to normal”™ (1.10). On coin calls which do not

require an office selector, and which do not require the collection of a
coin (free route), the circuit for holding the counting relays operated

passes through lead 5 and the OR relay operated, otherwise it is as just
described for non-coin calls.

Make Busy. (8.07*

1*02. When necessary to work on any of the sender apparatus, a
plug with its tip and ring strapped is inserted in the RB jack, M5 at the
monitoring position, operating the MB relay in a circuit to ground on the
ring spring ot the jack-.KB. The operation of the MB relay connects ground
to the test terminals of the sender selector, causing the sender to test
busy, “and partially closing tire sender busy lamp, at the alarm board.
Should the motors for driving the sender switches stop, ground is connected
to the lead "To -'otor Stop \’:ov Qironit" operating the MB relay, causir®
the sender to function as abe*v described. *

Heat .md Spark Protection, td.OB)

1.03. The 44-+* z and G resistances are for the purpose of protecting
the® apparatus against noating on account of the low resistance of the
register*magnets and other apparatus* The 0.5 IIP condensers are used in

series with the various resistances to protect the relay and register con-
tacts from excessive sparking.
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