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METHOD OF OPERATION
TRUNK CIRCULT
Schenat.c -- For -- Through Wire Local Incominz From Fall pechdnlﬂal Switching
Systen,

“he requirements for the following relays have been changed to:-

CIRCUIT REQUIREMEﬁTS

R e e i e et o . S

IMECHANICAL REQUIRELENTS

114-4K {a] The flutter spring shall be adjusted so it will lie approx-
imately half way between the back contaet ard the armature,

when the armature is in the operated position.

(b} There should be a clearance of 034" betwesn the back cone
tact and the flutter spring, when the flutter spring is
pressed flat against the armature and the armature is in
the operated position,

ELECTRICAL REQUIREMENTS
NON-CPERATE

1=
od
o
77|

I

CEZRATE

Special regiirements to insure 4.C. operation.

Test with "Pesiing
Cirsuit® in offices
in which g tesi1ing
circuit ic furnished
or by uonne*tinr 5850
chms + 1% non -1.3uc~
tive resisian.- in
serises wlth tr2 ra=-
lay éduring riagi g
peried,

Readj. .036 amp.

Test with "Testing
Circuit™ in offices
in which a testing
gircuit is furnished
or by connecting 1165
ohms # 1% non-induc-
tive resistance in
series with the re-
lay during ringing
period.

Readj. .034 anpe.

The above "Test" resistances are hased on a ringing machine
speed of approximately 1200 R.P.M. (20 cycles) and an 4.C.
voltage of 95 to 110 volts.

If the relay fails to meet its test requirements, it shall
be readjusted to its readjust reguirements. If, after having
been readjusted, the relay still fails to mest its test re-
quirements, its adjustment shall be modified until it dces
meot the test requirsments.



&~

Western Electric Jo., Incorporated, (7 pages) Page #1l.
Engineering Dept., Issue 2 - BT=-431193 .

New York. Replacing all previcus issues.

April 29th, 1921

METHOD OF OPERATION
TRUSBK CIRCUIT
ghemstic - For - Three Wire loccl Incoming From Fall Mechanical - Full Mechanical
Switching System.

GENERAL DESCRIPIICOH.

l. + Thie circuit is used as a three wire local incoming trunk from a full me~
chanical office. It is selected by a coin, non-coin or operator's district selector
and connects to a local incoming eelector. '

DETAIIED DESCRIPTICH.

2. When a hunting district selector commects to the tip, ring and sleeve ter-
minals of this circuilt, the fundementul circuit is closed, operating the L relay.
Ground is also comnected to the S terminal, holding this selector busy to all other
selectors. The fundamental circuit is traced from battery through the imner winding
of the L relay, lower contacts of cam I, compensating res{stanoe (T), lower contacts
of cam Q, out over the tip of the trunk, through the aseociated district and sender
circuits, back over the ring, through the inner contacts of cam R, compenseting re- |
sistance (K), to ground through the lower contacts of cam J. The operation of the
L relay closes a circuit from ground on its armature, cam C, to battery through the
R magnot, advancing the switch to position 2, In position é, the 1 relay locks
through 1ts immer winding, upper outer and the lower inner contacts of cam P, make
contact of the L relay, upper outer and lower inner contacts of cem I, over the fun-
damental circuit, to ground onm cam J, previously describede Ground through the
inner contagts 0f cam K, is connected to lead S as a busy condition.

BRUSH AND GROUP SELECTIQN,

s With the switch in position 2 a circuit is closed from ground on the arma-
ture of the I relay, both lower contzets of cam C, to battery through the UP magnet,
which operates, moving the selector upward for brush selection, As the selector moves
upward, carryinz the brushes over the commtator, ground is intermittently comnected
to the Uip side of the fundamentul circuit by means of the 4 commtutor brush and
seguents, holding the L relay operutefl but successively short circulting and permite
ting the re-operation of the stepping,reluy in the associsted sender circuit, until
the_prOper brush has been selected. ghen sufficient impulses have been sent back %g
sftlafy the sendor, the fundementul cdrcuit is opened by the operstion of & .relay in
the sender circulit, reisssing the L rdlay. The I relay rcleased, opons the clrcuit
through the UP maznet which stops the ‘upward movemont of the aclootar. The releuse
of the L reluy also closés u circuit grom grcund on its arnhturﬂ,‘through the lower
outer contact of cam B, to battery thxough the R mugnet, cdvencing the switch to pos-
ition 3, As the switch pusses through position 2-3/4 a circuit ie closed from ground
through one winding of the 25-A repeating coil, outer contscts of cem N, to battery
through the selector group register which Operutess Through positions 3 and 4 of the
ewitch & eircuit is c¢lossd from ground through the upper inner and lower outer contucts
Of cam E, to buttery to the trip megnet which operetes. In position 3, the L rolay
aguln. operates and locks over the fandumentel circuit, closing & circuit from ground
on its armuture, advencineg the ewitch to position 4, In position 4, with tho L rolay
operated the circuit through the UP magnet 1is wguin closed, moving the selector upward
for group sclection. The trip magnet being Cperuted, causee the preoviously selscted sct
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of bruehes t0 trip as the selector sturts upward. As the selector moves upward for

| group seloction, carrying the brushes over the commtator, ground is intermittently
connectoed to the tip side 0f -the fundamental circuit, this time by means of the B

cormmtator brush and segment, through the lower contacts of cams H and Q, successive-

1y short circuiting the stepplng relay in the associated sender circuit, thus releas-
ing 1t and permitting its re-operation until the proper group has been selected.

When sufficient impulses huve besn sent back to eatisfy the sender, the fundamental

circuit is opened, roleasing the L relay. The release of the L relsy opens the cire

cuit through the UP magnet and advances the switch to position 5. In position 5,

& circuit is closcd from ground through the lower outer and upper iInner contacts of

cam D to battery through the outer winding of the L Relay, which opsrates, advancing
the switch to position 6, T

TRUNK HUNTING,

4, Should the first trunk in the selectsd group be busy, the L relay is held
operuted in a circuit from battery through ite imner winding, upper outer and lower
inner contacts of cam P, meke contact of the L relay, upper contucts of cam L, toO
ground on the sleeve 0f the busy trunk, from somc othsr incoming selector, connscts
to that particular temminul. With the L ralay held operated, due to this busy con-
‘dition, & circuit is closed from ground on the armaturs of the L relay, lower con=
tects of cam C to buttery through the UP magnet which operates 'and gausee the sele=
tor to move upeard until an idle trunk is found, When an idle trunk'is found, the
circuit through the imner winding of the L relay is opened, but tho relay does not
release immsdiately, as it is held operated through its outsr winding to ground on
the C commutator brush and segment. When the brushes are propsrly cgntored, the
circuit thrcugh the ¢ commutuztor seement ie opensd, relezeing the L melay. The L
relay released cpens the circuit through the UP magnet, which steps the selcctor
brush on the terminsls of the selected trunk. ) !

5. Notes= The adjustment of the C commutator brush, with relatiom to the
tripped sleeve multiple brush, is such that it ‘dowh not break contasct with the C
cormztutor segment until slightly after the holding cirsuit through the 1nn6f wind;
inz ¢f the L relay ie opened by the sleceve brush lesving ths busy temminals ing mEsC
ing contact with the sleeve terminals of the idle trunk. The UP msgnet, thereiors,
remains operated end the selector continues to travel upward until the brush?a are
carried lightly above the center of the trunk terminals, 2llowing the pawl to enter
the notch on the rack attached to the brush support rod. At this time the holding
circuit through the outer winding of the L relay is opened at the Q‘commuuatogztfe-
leesing the relay. The L relay rcleased, discomnects ground from Tog O'QOEmuizCQT
fecd bar (G) snd releases the UP magnet, allowing the selector to drop into p Tﬁe,
thus centeoring the brushes on the trunk terminzls, During trunk hunting (in pos-
ition 6 only) the commutator feed ground is supplied through cam ¢ from grounf on the
armature 0f and under control of the L relay. This is to prevent the re-operation
of the L relay by the clesing of a circuit between the C commtator brush and sege
ment on the overthrow of the selector, or as it drops into plade.

)

6. The relesse of the L relay commects ground through the upper inncr and 1ow-
er outer contacts of cam K, brezk contact of the L reiay, upper contgcts of cam.L.
to the sleeve terminal of the selacted trunk, as a busy condition ang.advancesh%??
switch to position 7. In position 7 the L relay operstes insa circuit from battery
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through its inner winding, inner contacts of cam G, to ground in the final circuit,
The 1 relay operztea, locks through the upper outer and lower inmer contacts of

cam P, its meke contzct, to ground on cam L, and sdvances the switch to position 8,
As the switch enters position 7-3/4, the holding circuit through the L inmer wind-
ing of the relay is transferred from ground on cam L, to ground on the ring of the
final selsctor circuit. In position 8 the fundamental circuit is established for
final selection. This circuit is traced from battery through the line relay in

the agsociasted final selector circuit, tip brush, inner contacts of cem H, compen=-
sating resistance, lower contacts of cam Q, out over the tip side of the trunk,
through the assoclated district and sender circuits, back over the ring side of the
trunk, inner contacts of cem R, compenscting resistance (\R), to ground on cam J.
after selection beyond hzs been completed, the associated final selector advances,
remov ing ground from the R terminsl znd releesing the L relay. which advances the
switch to position 9. The L relay re-operates in position ¢ over the ring side of
the fundamental circuit. This circuit is traced from bottery varough vne inner wind=-
ing of the L relay, upper outer and lower inner contacts of cam J, compenseting resise
tance, immer contacts of cam R, out over the ring of the fundumentzl circuit, through
the associzted district selector and sender circuit, back over the tip side of the
fundamental circuit, lower contzcts of cam Qs cOmpenssting resistance, to ground
through both lower contacts of cam D« The L relay operated zdvances the switch to
position 10. As the switch leaves position 9 the L relay releuses: The L relay re-
operates with the switch in position 10, upon trunk closure in the sssociated dis-
trict selector. The circuit is traced from bettery throuch the imner winding of the
L relay, lower contacts of cam I, compensating resistance (T), lower contactg of cum
Q, out over the tip of the sircuit throuch the repeating coil and polarized relay in
the associated district circuit, back over the ring side of the circuit, to ground
through both lower contacts of cam K. The L relay operated in position 10, locks
through its outer winding, lower contscts of cam P, make contact of the L relay, upper
outer and lower inner contacts of cam K, to ground on the sleeve of the associated
district selector. The L relay operated, closes a circuit through the R=2 relay
which operates. This circuit is trzced from ground on the armature of the L relay,
lower inner and upper outer contacts of cam F, winding of the R~2 relay, brezk cone
tect of the RI relay, compenscting resistance (R), to battery through the inner con-
tacts of cam J. The operction of the R=2 relay advances the switch to position 11,
in & circuit from ground on its armature, upper outer contacts of cam B to battery
through the R magnet, the i cam zdvencing the switch to position 13,

RINGING = FOUR PARTY LINES = X WIRING.

7. With the switch in position 13, one ring ringing current is connected to the
line through the inner contacts of cam M, windine of the Rl relay, make contact of
the R2 reluy, upper imnner and lower outer contacts of cam G, R brush, through the
associated final selector, to ground through the ringer ut the sub-stution, connect-
€d to that particular side of the line. Two ring ringing current is applied to the
ring of the line with the switch in position 15. In this gase the RZ relay is short
circuited =nd released by ground on the P commtitor as the switch passes through po-
sition 11 to 14. As the switch enters position 13, ground through the P commtator
brush and segment is closed through cam O to the R magnet, zdvancing the switch to
position 14. With the switch in position 14, s circuit is closed from ground through
the pick-up interrupter, inner contacts of cam N, bresk contact of the R2 relay.
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upper contacts of cem F, winding of the R2 relay, breuk contuct of the Rl relay,
compensating resistunce, to battery through the inmer contacts of ¢em J, re-oper-
ating the R2 relay. The operation of the R2 relay wudvunces the switch to posifion
15 in the circuit from ground on its srmature, cem B to buttery through the R mag-
net. Iwo0 rine ringine currsnt is connected to the line through the iower contacts
of cam M, winding of the Rl relay, meke centact of the R2 relay, upper ouler and
lower innver cortucts of cum G, R brush, through the agsocizted finul selector to
ground throdugzh the ringer a2t the sub-stcetion connected to that side of the line,

8+ NOTE:~ 41l party lines are arranges on o terminul per stution busis, ezch
station heving & sepurute number in the finul multiple bunks. The stetion mumber
of purty linee ure ussigned in the finzl multiple so that all lines in one group
will require the suzme polarity of ringing current, and the lines in the next group
will require ringing current of the opposite polurity. The switch hus two ringing
‘positions, numely 13 znd 15, In position 13, one ring ringing current is comnected
to the ring brush of the selector, and in position 15, two ring ringing current is
commected to the ring brush. The switch stops in position 13 when the selector is
on a finul trunk, so locuted that the cirecuit through the P commutator is Opened,
but it advances to position 15, when the selector is on a trunk s0 locuted thut the
circuit to the P commtator is closed. Stutions requiring ome ring ringing current
are ussigned numbers in the final freme thut czn be rezched through the finul se-
lectors terminuating in either first or third groupe on the incoming frame. Stations
requiring two ring ringing current ure assigned numbers which are selected through
final trunks, terminating in either the second or fourth groups of the incoming freme.
The ringing of the etztions on the tip side of the line ig cured for by & eross con-
nection and reversing scheme at the distributing fromes.

DIRECT AND TWO PARTY RINGING:

9¢ When this cirouit is used with two purty lines, ¥ wiring 1is specified{
One ring ringinz current is comnected to the line with the switeh in position 13.

The stotIon mimbers on two party lines wre cssigned in the fuse rmltiple so thut they
are reuched over finzl trunks so locuted thut the circuit throuzh the P commutator
brush und segment dces not close when the number is selectede Ringing takes pluce _
in o menmer: similer to thut described for four purty ringing, in position 13. Direct
lines ure ussigned numbers in the final frume in the scme bunks with one ring parties.
When the final selector associuted with this circuit connects to a direct line and . ,
the switch reuches position 13, the czlled stution is rung over the following circuit:~
ne ring ringing current is connected through both inner contucts of com M, winding

of the R1 reluy, mike contuct of the RZ relay, upper outer und lower inner contzcts

of cem G, R brush, through the associuted fin:l selector, znd line loop back over the
tip side of the circuit, T brush, lower outer und upper inner contacts of cam F, to
ground through the moke contuct of the R2 relay. '

. 10« During the operzction of ringing u sm.ll cmount of ringing current is shunted
through the .02 M.f. condenser und one winding of the repeating coil to ground, thus
trensmitting & tone to the cuclling purty us an sudible indication that the ringing
current is connected to the called line. :

11. @When the receiver is removed from the switehhook ¢t the caIled-stutioﬁ;'in?f
position 13, 14 or 15 the Rl tripping relay operates, releusing the K2 relay.  The re-
lease of the R2 relay disconnects ringing current and ¢loses the tolking circuit, thus
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Gllowing the CS relay to operate. The Operation of the CS relay connects ground to
the tip side of the incoming trunk, while bauttery is connected to the ring side
through cum I thus reversing the direction of the current over the tip and ring of

the incoming trunk, which operutes & polurized relay in the district selector circuit,
cuusing the district selector to function,.

DISCOMNESCTICN

12. Vhen the receiver at the cclled station is replaced on the switchhook, the

CS relacy relecses, removing ground from the tip of the incoming trunk circuit, «llow=
ing the district selcctor circuit to function. When the district selector returns to
normel it opens the holding circuit through the sleeve terminzl releasing the L relay.
dith the L reluy releused, the circuit is held busy from ground through both lower

contects of cum L, until the switch leaves position 18. The L relay relezsed, closes
& circuit from ground on its arruture, cam B, to battery through the R mognet, advan-
cing the switch to position 18. 1In position 18 the DOJN magnet operutes to ground

through the upper conticts of cum E, returning the selector to normul. iThen the sel-

egtor reuches normzl & circuit is closed from ground through the Y commtator brush
and eegment, upper inner contzct of cam B, to buttery through the R magnet, advencing
the switch t0 normal.

OVERFLG/:

13. Should all the trunks of a group be busy, the selector while hunting, in
position 6, wdvuncees to the top of the group and rests on the overflow terminuls. As
the S termincz] is open ut overflow, the holding circuit through the L relay ig opened,
releasing the relcy. The relezse of the L relay cdvances the switch to position 7.

In position 7 @ circuit is closed from ground on the Z commutator brush and seggent,
lower inner contuct of cum B, to battery through the R magnet, advuncing the switch to
position 9. 7ith the switch in position 9, battery through the inner winding of the
L reluy is connected to the ring of the trunk, thus the direction of the current con-
- nected through the fundementzl circuit is reversed, causing the cesociacted sender cir-
cuit to function. Tho operstion of the L reluy cdvances the switch to po§ition 19.
~hen the switch leuves position 9, the L relay releases, wund re-operates in posit%on
10, over the fundumentzl circuit. The L relay operzted locks through its outer wind-
ing, lower contacte of cum P, make contact of the L relay, upper outer znd lower inner
gont.cts of cam K to ground on the sleseve of the sssociated district selectore The

L relay operated in position 10, closes & circuit through the RZ relzy which qurates,
end sdvences the switch to position 11, the A cam edvencing the switch to position 13.
&5 the switch pusses through position 11, the holding circuit through the L re}ay is
transferred from its oubter to its inner winding. This circuit is truced from battery
through the imner winding of the relay, upper oOuter und lower inuner contaclts of cam P,
make contact of the L relay, upper outer snd lower inner contacte of cam K, t0 ground
on the sleeve of the asgocinted district saisctor cirouit. After the associzted dis-
trict selector hus functicnsd, the hoiding circuit through the L relay is opened,
releasing the relay. The releuse Of the L ralay advances the switch to position 18,
In position 18, the DC./N mugnet operwtes resioring the selector %o normal. When the
selector reaches norme1l, ground on the Y commutztor brush and segment advances the
switch to normal,
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TELL TALE

14. Should the selector g a
on the Z cfrr"éqtcr brush wnd sgr;gnteg}vfgégcdggén&":gésb%éogoi?tfgjlgionii’Lgf?gﬁix
8, the L relay cperutes in o circuit from bettery through its inner winding, through
th -agedciuted district selector cnd sender circuits, to zround Lnro' h botk lower
contucts Of cum Je The L reliy operuted sdvunces the switch to position 4. In pos-
ition 4, ground on the X commtstor brush a«nd segment wdvinces the switch to position
5. The L relcy operctes in position 5 through its outer winding, to ground on c.m D,
uwdvincing the switch to position 6. Then the switch leuves position.5-1/4, the hold=-
ing circuit through the L rel.y is opened, releusing the reluy, In position 6 ground
on the X commtutor brush und secment advunces the switch to position 7, where it re-
muine until it is restored to normol menually.
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114-2K MECHANIC4L REQUIREMENTS
(R=1)

(a) The flutter spring should not lie flat asgainst

the armature, when the 2rmature is in the oper-
. ated position.

(b) There should be = clezrance of 034" between the
boek conteet and the flutter spring when the
flutter spring is pressed flat agoinst the
armeture and the armature is in the operated

position. .
ECTRICAL REQU JENTS
OPERATE NON- OPER;TE LEIEASE

Teet with "Testing Cir- Test with "Testing Cir-
cuit" or by connecting cuit" or by connecting
630 ohms + 1% non-induc- 1165 ohms ¢ 1% non-induc-
tive reeistunce in se- tive resistance in series
ries with the relecy dur- with the relay during the
ing the ringing period. ringing period.

Readje. .032 amp. Reudje +030 amp.

NOTE:- The ubove “Test" resistunces zre besed on s ringing machine speed of
approximately 1200 R.P.M. (20 cyclee) und an A.C. voltage of 95-110.

B1 Test .021 amp. Test .0037 amp.

(Cs) Readje 015 amp. Readj. +005 amp.

Spl. E80 Test .026 amp. Test 012 amp.

D22155 (R2)Readjs. «024 emp. Secdje 4013 zmp. -
E526 (L) 1Test .0168 tmp. Test .0114 amp.

Inner 'ilf'dg. Readj. 016 CMPe Bet—dja 012 JliDe

(1000 okms)

Cuter Wdg. Test 042 ump.
(1000 ohms)

NOIE:~ The E526 relvy to be equipped with special armsture stop
(piece part 163914.)

ENG.-~TML-JO CHK'D,~=RAP=-CWP. APPROVED C.T.SLUYTER, G.M.L.
5/c1/21.




