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1. PURPCSE OF CIRCUIL

1.1 ~This circuit is used to establish a commestion from s mamal office -

‘ " to o wachine switching office, or from 3 machine switching office or
sender tandem cen ter 0 another machine swx*cning office, h

2. wo&_;wrw S S o S L

2.,1‘__ o I‘nis circuit has sn externsl pulsing loop resistance of 1488 ohms
| waximum, The moximum externsl loop for trunk supervision 15 1200 ‘l
L ChmS. ’JJhe moximam externsl loop for supervision to the \.alled snb— R
scriber is 900 ohms. Minimum trunk leak 0000 om m;nimum sub— .
scriverts line leak 10000 ohms.

e

OPERATION .

3. PRINCIPAL FUNCTIONS

_ The principsl functicas of this circuit are as £ollows:

3ol Seléction of proper 1dle finsl selector
3.2 . Signaling the called subscribex;.

} 3.3 ° EStg'bii'sHing the talking co.unec.tion.

B, 3.4 Returning to normal,

4. CONRECTIRG CIRCUITS

4.} Fhen used 1in conjunction with s memusl offise this circuit
' functions with key indicator circuits and: finel selectors. When used
‘111 conjunction with mechins switching office, this clirecult functions

- ‘with district or office snd finol selectors.,
~ DESGRIPTION OF QPFRATION
“When tbis trunk is seized by » trunk selector in the manual office, §r j:
f
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7

by a district or officc selector in the machine switching offize, or sender

tandem center, the (T) reisy operstes, cue to the closure of the fundamental
circuit, as follows: BRattery throuzh innsr winding of the (L) relay, lower

outer cortact of cam T, uprer inner contact of cam S. (T} compensating re=
sistance, over tip of line thrcagh the essociated sender circult, back over

ring of the line, (R} compensating resictance, top inner cnd bottom outer

contacts of eam A to grouad. The (L) relay operated also locks up through -
its irmer winding. The (L) relay omerated causas the switch to advance to

position #2.

BRUSH SELEGTION

With the sequence switch in position 2, the UP magnet operates. The

" UP magnet 1s held operated uader control of the {L) relay, and causes the

selector brush rod to move ugward, carrying the commitstor brush over ths

A commtator sepments. Ground 1s comnected o each segment of the commtator,
as the brush wipes over 1t, thus sendiung pulses over the fundamentol cir=
cuit., The (L} reiay is held operated snd the {STP) ralay in the seader cire
cult 1s successively short=clircuited, causing it to relemse gnd re-overste,
until a sufficient numter of vulses to satisfy the counting relays in the
sender circvit for incoming brush sslection havse been sent, The fundamentsl
gircuit is then opencd in the sender circuit, relessing the (1) relaye

The (L) relay relessed causes the switch to advance to position 3. With

the sequence swiltch in pesition 3, the TM magret 1s energized, rotsting

the trip rod In position to trip the prcper multiple brush with the next
upward movement of the brush rod, The (L) relay overates through the
fundomental circuit as described in parsgrsph 5; advanciang the switch to
position 4, ‘

GRQUP_SELECIION

The (1) relsy is held opsrated and the UP magnet is energized in the -
same mamner as described in peragranii 6. The selector brush rod again
moves upward snd the rotsted trip finger of the trip rod engnges with the
trip finger of the multiple brush, Sripping the brush, wnich allows its
contacts to make with the bank terminsls. As the selector moves upward,
carrying the comrutator brush cver the B commutator segments, ground is
Intermittently conmmnected to the tip slde of the fundamental circuit, holde
ing the (L} relay operated through Lhe iower outer contact of cam S, and
the lower inner contact of cam T, but euccessively short=circulting the
sender (STP) relsy, which releases end re-operates, "running downm the
sender counting relays. When sufficient pulses hove been sent back to
satisfy the sender, for incoming groun sclection, . the fundamental circutit

. ﬁ
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:as ing the (U} relay, which advances
the sequence switeh to pusition B.  With the sequence switch in position 5,
the {T) relay operates, advansing the seguence switch %o pesition 6. The

.seiecktor group register operstes for TEG count purposes when the sequence
~switch reaches position 5 1/2, during its advance,

THINK Hg WITNG

- 1f the trioped brush has made contact with an idle trurk, the (L)

relay reieases as the switch advances to position 6, and ground through
the upper ocuter and lower outer contacts of cam X 1s comnected to the
slesve of the trunk umaking the trunk test busy., I the tripped sleeve
brush has made contoact with the sleeve terminol of a busy trunk the (1)
relay is neld operated as the swiich advences to positicn 6. The (L) re-
lay onerated with the seoqusuce “Wlt-h in positicn 6, encrgizes the UP
marmet. The UP mngnet energlzed, couses the selestor Ttrush z0d to travel
upward, wiping the springs of the tripped brush over the bank terminals
of the group., When an idle trunk is found as 1indicated, by no ground
counected to the 5 termiral of the trunk multiple, the holding circult
througl the inngr winding of the {I) reiay is cpened, The {L) relay, how=
ever, will not release lmradintely, cince a circzuit is closed from battery,
throush the outer winding, lower ovter and upper luncr contacts of cam Q,

‘¢ commautator ssgments and trush to ground.

€.1 rgr COLMITATOR NOTR

The zdjustment of the ¢ commutator brush with relation to the
tripped brush, is such that it does not bresk coutsct with the ¢
conmtstor segmant until slightly after the holdiag circuit through
the inner winding of the (L) relay 1s cpened by the sieeve brush,
leaving the Twsy terminal. and meking contact with the 5 termlnal of
an idle trunize The UP magnet therefore, remains operat:zd, and the

selector rod travsis upward, until the dbrushes sre corried slightly
nbwve the center of the selected trunk terminals, sllowing the locking
syl to enter o wotch on the rack attsched to the brush rod. AL this
timz the holding circuilt through the outer winding of the (L) relay
is cpened, 8t the ¢ ccruatotor, relessing the (T} relsy. The (L)
relsy releuased, (o) diccormects ground from the commitator feed bar
a®, {b) de=energizes the UP magnet, dropping the selector rod into
plzee, centering the brush on the bsnk terminals, {c¢) immedistely
connects o Ltemporary busy ground to the S terainzl of the selected
trunk, thus holding it ouSy to other huating selectors until the switch
advances to position 6 3 This cirenit i= From ground, both outer
contacts of cam X, brﬁak uon ¢t of the (Lj: reloy, uoper contacts of
can I to the S tewasinal of the trunk, (2] advarces the switch to
positios 7, from hettery, winding of the R megret, lower outer contact
OL cam B, breok canuact of the (L)} relay to ground. When the switch
Teaches position 6 3/ /4, during its advence, & vermanent busy groand
1s comected to the 3 +e“m1nal of the selected trunk, through the
lower outer and upner imner contscts of cam I to the S termiasl. Dur=
ing trunk hanting in position 6 only, commtator feed ground is supplied
through one of the meke contacts of, and under control of the (L)} relay,

ta
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through the upver cuter and lower inner contscts of c¢sm E, which
prevents the re=operation of the (L) relay by the closing of = g¢ircuit
_bhetweon ‘he ¢ commitotor brush snd segnent cn an overflow of the
selector, or o5 1t drops into place.

8.2 The (L) rclsy operates with the switch in position 7, from battery
through its imner winding lower contacts of cam 7, outer contagcts of
com I, to ground, snd is held cperated by battery through its jioner
winding,  contacts of com H, make coatact of the (I} relay, lnuer cone=
tacts of cam G, over the ring side of trunk to ground in the finsl cir-
cuit. The (1) relsy cperated, sdvances the switch to positicn 8.

SELECTION BEYOXD

When the switch reacnes position 8, a e¢ircult is closed through the
final 1llne relay, through the associated sender., The final circuit then
satisfles the sender for final dbrush, final tens and final units selectlons,
and then advances, opening the helding circult through the inmner winding of
(I} relay, which releases. The release of the (I) relay advances the swiltch
to position G.

IXCOUING ADVANGE

With the switch In position 9@, the {1} relay aw: its the clecsure of the
fundamental clrcuit In the sender., Waen this is made the (L) relsy operates.
The {1} relay ¢perated sdvances the switch to wosition 11, iWhen position
9 3/4, is reached, during the advence of ths switch, the outer aad imner
windings of the {IL) relay are commected in parallzl, increasing the current
flow through the sender to insure the operation of the sender polarized
relay over a long loop. PFor this purpose, position 10 is passed by to
give incressed time for this polarized relay to overate. As the switch
advonces wut of position 10, the (i) relay relesses,

MUK CTOSTRE

11,1 IWOOMING FROM KEY_INDICATCR.{“I# WIRINC)

With the sequence switch in position 11, the incoming ewalts
trunk closure. ‘fhe circuit 1s closed rrom an "AY gperasor's cord in
the distant office, opersting the (A} relsy (B361) which in turn
operstes the {D) relay. Tre (D} relay opersted, locks under control
of cam V¥, during the time the sequence switch is in pcsition 11, and
also couses the (I} relay %o owerate. The (1) reloy operated,
advances the sequence switeh to position 12.

11.2 INCOMINC FROM MACHINE SWIZCHING OFFICE WITH 900~1300 OHi
FUNDAMERIAL ("N VIR ING) '

- o v

With the seguence switch in position 11, thc incoming awaslts
trunk closure in the district clrcult in the distant office. When
the closure 1s ade, the {(A) relay, {Bl44) operstes. The (A} relsy
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overated, opsrates the (L) relsy. The {L) relay opersted, locks
up to ground through the outer contacts of com I. The (L) relay
operated advancis the switch to position 12.

USED DIRECTIY OF INDIRICTLY ON uENDER PANDE: CINTIR (MY _WIRING]

The (A} ¥elay operates im positioa 11, as described in pars-
srovh 11.2. The {A) relay opersted operstes the (D} relsy., The
{D) relay opersted locks up ond operates the (L) relay. The (L)
relasy is held oversted, sdvancing the switch to position 12.

As the switch moves it o position 11, during its sdvonce the

- holding circnit for the (A) relay st cem P is tronsferred from the

lower outer to the lower inmer contscis of com P. In csss the
fundamentsl circu it is momentarily opened while the apparatus st
the sender tandem center is sdvancing from its selection beyond
position, or in csse the (A) relay “CHATTERS" on s long loop, the
(A) relay which is slow in r¢lessiang, holds the {D) relay operated.
In case the opening of the fundamental circuit is proloanged, and
the {A) relsy relesses, the {D} relay, which is slow in releasing,
maintains the circuit through its make contact, operating the (A)
relay, 25 so00n as the fuandamental circuit closes.

RIS 0 AMD 2

When the sequence swltch advanced to positioa 12, with the
selector brush in elther group O or 2, or any one of the groups,
not assccisted with the P commtator the {1} relsy releases, The

(L) relsy relessed, operates the (FU) relay, The (PU) relay operated

is held omerated from battery through its winding thru the make con-
tact of the (FU) relay, lower contacts of com J, breok contact of
the {R) relay, noke contact of the {D) relay, (L and M wiring} or,
make contagct of the {A) relay, (B244) F ond X viiring) to ground.

The opersticn of the (IU) relay couses the sequence switch to advance

to vosition 13, With the switch in position 13, ringing current
for the vone belir code is connected to the line, over the (R=1)
ringing lcad, %o the called subscribers' loop 2ud sub=set to ground.
The (R} relsy is morginzl and does not overnte untll the receiver

is removed from the switchhook.

2. RINGING
12,1
12,2

GROUES 3 ARD_S_

When She sequeance switeh is sdvanced to position 12, with the
selector brush in either egroup, 1 or 3, the (L) relav is held.
operated. With the secquence switch in positicn 12, ond the sclector
brush in the 1 awd Z groups, the (FU} relay aweits ground through
a plck=up interrupter. ©This interruvter is definitely timed ¢
connect ground t0 the winding of the (PI) relsy lmmsdintely, before
the closure of the first ringing Iaterval of %he "two bell® code,
over the {B~2) lesd. This prevents the false riaging of a sube
scribers' station, where the riaging signsl is none bell” at one
second intervals, The (PU) relay now omerates through the plck=up
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interrupter to ground., The PU relay is ncw held operstel under con=
trol of the J,M, and N cams and the seguence switch advancez 4o
position 13. With the seguence switch in position 13, the (1) re-
1zy is still held oprersted, continuing the advance o0f the segaense
switch to “osition 14. As the switch passes out of position 13, the
(L} relay is held operated from battery, inner winding, lcrer coms
tacts of com H, wake contact of the (i} relay and toth mvter con=
tzcts of com I to grouand. A8 the switch advances cut of position
13 1/2, tue (L) relsy is held operated from battery, inner wiunding
contacts of cem H, mske contact of the (L) relay, upper contzets of
cam T, make ccntset of the (P0)) relay, upper cuter contact of cam X
to ground. With the switeh in position 14, the (PU) relay is held
opersted under control of the (R) relay and ringing current for the
"ntwo bell" code is comected %o the line over the (R=2) ring lesd.

AUDIBLE RINCING TONE

Ringing current pssses through the 02 mf condenser, both outer con=
tasta of cam ¢, winding of the § relay, 7=3 wirding of the repeating
coil to bhattery producing an asudible ringlng tone which is transmitted
back to the calling subscriber,

CATIED SUBSCRIBIR_ ANSVERS

With the seguence switch in positinn ]5, the remcval of the recelver
from ithe switchhook 'vill shunt the ringirg, and 48 vols battery circuisp
thwough the tirsrsaiilter, bthersby Luufuwwiuﬁ the currcat flow through the
{R) relay, opereting it. The {R} relay operated, reieases the (PU)
relsy by opening circuit at ‘the break contact of the R relsy. The (FJ)
relay veleased, with the switch in position 13, operates the (L} relay.
The (%} relay operated, advsneoes the switch to poesition 14. As the switch

advanaes out of position 13, the {7} relay releases. When position 14 1s
reached the switch continues 1its szdvoence to position 1%, The (PU) relay -
relessed with the switch in positicn 14, overates the S ) reliay., The

{S) relay operstes from battery through the wiadlng of the relay, outer
contacts of com G, bresk ccntact cf the {TU} relay, lower coatscts of

.cam (03}, ring side of the line, the celled suvscriber's locyp and sﬁbcset,

tiv of the line, lower contacts of csm F to generstor ground. The ()
relsy operated pexrforms no useful fonsticn at this time. When vosition

14 1/2 is resched, the lower outcr contact of cam F is opened ang the

circuit is transferred through the upper outer gontatts of cam 7, shrough
the 3=4 winding of the repesting coil 50 ground. DThe {i) reley cperates
from battery through its imner winding, upper inner and lower outer conw -
tacts of cam E to ground. rThe (L) relay opersted, advances the switch to
pusition 16, '
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16, SUPERVISION WHEN IPUIK XS USED AS. INCOMING FROM XEY INDICATOR {11 WIRING)

—— R T e R 2

As the sequence switch advaaces out of position 15, {A) and (S) relay
1s held operated by the talking circuit to the subscriber's set. The (8)
relay operzted, shunts the 12000 ohm winding of the (A} relay (B361).
This increases the flow of current through the supervisory relay in the
distent operster's cord circuit, operating it and extinguishing the supers
¢ visory lamp. The {A} relay remains opérated fron battery and ground in
the distant operator's cord circuit,

16, OVERFLOW STGNAL

When the sequence switeh edvances to rosition 17, due to all trunks
in the final being busy, .2 circuit 1is closed from the overflow interrupter,
floshing the (S) relay. Flashingof the (S} relay causes the correspond=
ing intemmittent removal of the shunt around the 12000 olm winding of the
{4} relsy, thereby decressing snd incressing the current f£low, through
the supervisory relay in the distant A" Operatorts cord circult, result-
ing in the flashing of the calling supervisory lsmp, a9 a signal to the !
operator that ail trunks are busy.

17, SUPLAVISION WEEN PHIS CIRCUIL I5_USED AS_ AN INCOMING FROM A MACHING

" e o S i 20 e Ty S

SWITCHING OFTIGE OR SENDSR TANDEM GENIFR ("M AND . B! VIRING)

As the sequence switch advances out of position 15, (2} the (S) reley

is held operated over the talking ¢ircult, through the subscriber's set, 7
_{b) the {A) relay {B144) is. held opereted. With the (S) and {A) reloys |
.operated, and the sequence switch in position 16, the {PU} relay operates.
. The (FU) relay operated, transfers ithe circuit of the (A) relsay, thus re=

versing the battery and ground over tip snd ring of the trunik, causing the

cperatica of the polarized relay in the district circuit, which in turn
~causes the operation of the charge relsy in that circuils.

18. DISCOINECTION

18,1 INCOMING FROM KEY INDICAIOR

. When this circuit is used! »s sn incoming circult from a ey in~
dicator, and the recelver st the caslled stotion is replaced on the
switchhook, the (S) relay rel¢sses, The (S) relsy relessed, removed
the simnt from the 12000 ohm winding of the (4) relsy, causing a

- decrease in the current flow %0 the celling supervisory relay in the
distant operator®s cord circuit, cousing it %o relesse and a con=
sequent relighting of the sssociated calling supervisory lamp os 3
discomect signal to the operator. When the calling plug of the (A)
operator*'s cord circuit is rewoved from the outgoing miltiple jack
at the distant ofrice, the (A) reloy relesses. +the (A) relay re=~
leasea, releases the (D} relay, in turn relessing the (1) relsy. The

: - v _‘m’_._____—-————
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the - {1} relay ;ails to releese, cbe SWituh advances to position 3, & or 7, o~
relessing the (1) reley.  During the time the selector rod is moving up~

ward, in position 2 or 4 the A or B commtator sends vulses back to the

Sender, "rurning down'* the sender counting rslays, for inconing selestions .
end possible for finpl selections, If the. (L) relasy does not reiease when P
the switch advances out 0f positien 2, 4 or ¢, the switch continues- its R
. advance to position 12, under control of ground, through the make contact

' 0f the (L) relsy, and salso through the X commtator, throuzh the outer cone T
‘ :dtauts of cam B. - AS the switch passes through position 9, battery -is R s
i "connected through the fundsmental ring, as describéd in paragraph 10, operat- o |

_ ing the sender overflow relay ss described in parsgreph 19.2., If the (L)
teisy releases when {he switch advances out of pos sition 2, or 4, it ree
operates over the fundsmental ¢ircuit, .closed through the sender in one of
its incgmin; or finsl selection positlons, advanying the switch to positicn
. 4, or 6, the X commutator continuiung its’ sdvauce to position 5 or 7. In
positlon £, the (L) relny. re-operetes Over: the fundamental circult, advance
ing the switch to position &, -the X commatator contimuing its esdvance to
position 7, With the switch in position 7, the T relsy orerates as described
in psragraph 6, advancing the sequence switch tu position 8, the X commtator
- continuing its advence to position 9, In position 2, the {L) relsy re-orerates
' over the fundemental circult, as dszcribed in puraoraph 10, sdvancing the ~
switch to position 11, operatine ‘the overslow relsy, os des*tibed in para=
graph 19,2, With the switch in position 11, the {A) reloy finds a closure
through the district, oneratine the relay, and- advea.cing the switch to position
,12, in turn opersting the (PU) relsy, sdvancing the switch to position 13.
.. The (PU) relsy relessce in positisn 13, znd the (1) relay re-~opcerstes snd
'adwanyes the switch to position 14, where the (1) relay relesscs, ceusing
the awitch to advance to position 15, In'position 15, the (L) relay re=
’ operates, sdvancing the switch to pssition lc,~re1easing the (L) relay, the
X commitator contiming its advence tu posifinn 18,‘vncre the circuit is
restored to normel by the Y commut; ard .

e
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