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[

METHOD OF Q2ERATION
FINAL CIRCUIT

4.r With Marginal Relay Test - Full Mechanical Switching System.

¢ ; Page 8: The circuit requirements have been changed as follows:

THE READJUST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USS OWLY

OPERATE NON=-OPERATE RELEASH
. E527 Snecial requirements to insure fast release.
(%) Readje <015 amds Readje. 010 amp, Hold :
Imer 7dg. Test 016 amo. Test 0095 amd. Readje 011 ampe
{100¢ ohms),W.C.C. 0185 amo. Test »012 amo.

WeCoCo 013 amo.

Outer Wdg. ’!‘est 041 amp.
(500 Oth)- l[u . 0686 are.

Eb47 Special requirerments to insure fast release.
() Readje. 048 amp. Readj. .039 ampe
Outer Wdg. Test 051 amp. Test 037 amp.

(400 ohms) W.Cels 017 2mp.,

Inner Weg. Test 016 amoe. Test 0036 amo.
(900 obms) W.C.Ca - o048 amp. .

13: 1 - This relay sh2ll be equipped with a removable
armbture stop (piece part 163914). —

9pl1.E9 Soesial requiremen'cs to meet circuit conditions.
" per Armatare Travel .020% £ ,0026".
D~-20876 Readjs 0254 amp. Readj. +0215 amp.
coded Test 0268 amo. Test 0205 arp.
EB5 T.0.C, 0268 amde W.CoCo 0164 amp,
(2BX
‘ E565 Readj. .017 amp. Readje o0ll ampe
() Test 019 amo. Test »010 anpe

"7OC .C- Uozl amQO

E1383 Snecial reguirements {0 insure fast ooerations.
(m8) Armature Travel shall be .015" % .0025", - g
Readj. .0062 omo. Readj. .00l amoe.
Pegt 0065 amp. Test 0C02 ampe
," ‘HQCOC. 012 ampD e
; ENGe==JLS :ML. CHK'D . ==TJ 2GR » APPROVED = Co L. SLUYTER, GeMeLe
2/28/224
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Western Electric Co., Incorporated, : {8 Pagss) Pago ile
Engineering Dept,, Issus 5 - BT-431156.

New York, _ Replacing all previous issuos.

el zrch 15, 1921,

METHOD COF CPERATION
Schwnatic - For - Final Circuit - With Marginal Relay Test - Full Mechanical Switching
System.

GENERAL DESCRIXTION s

1. This circuit is used as a final seloctor in a full mechanical switching offies,
It is selscted by a local, cordloss, office, or inter-office incoming selactor,

2« Thz prineipal functions of thisg final selector are as follows:

1, To select tho dosired 1ine ahd sstablish talxing connoction,
2. To test the 1lins for buagy.

3. If the 1ino is idlc to hold it bugy to other hunting selectors,

4, <If ths line is bugy to give a busy back signal to the calling partye.
5. To solect a non-bugy lin: in a P,B.X, group.

DEZAILED DESCRIPTICN

CPERA IQN

5. V¥hon an incoming selactor seizes the tip, ring and sleove tarminals of this
circuit, ground from the incoming circuit is connected to the slesve torminalsas a
busy condition, At tho samo timo a eircuit is closed advancing tho incoming selsctor
to its "Sslection Boyond" position, This eircuit is tracod from ground on cam I,
uppar innor contact of cam J, outcr winding of tho T roelay, lower inner and uppsr

outor contacts of cam N, over the ring conductor, to dvattery through the winding of
the incoming 1lina rolay.

4, The T relay doos not oparate at this time dus to ths high resistance in the
circuit, Aftor tho associated incoming ssloctor circuit has advenced, a circuit is
cloaged from battery through the inner winding of the L ralay, lower inner contact of
cam G, upper innor contact of cam F, tip side of tha trunk, to ground through the
stopping relay in the associatod sonder circuit, operating tho L relay. Ths oporation
of the L relay closds a circuit from ground on its armatura, through the lower inner |
contacts of cams & and D, to battery through the winding of «the ™ reley which- oper-»
ates, The TX rolay operatod, (a) locks to ground on the sleeve conductor, and {b)
advances the switch to position 2 in a circuit from ground on its armature, uppar
outar contast of car C, to battery through tha R magnaty

EBH§§_AEP.§39§2_§@QECTION

5. Tho L reley operated, (a} locks in a circuit from battery through the inmner
winding and mgko contact, 1owor outer contact of cam G, cver tha fundamental circuit,
proviously describvad, 3nd (b} closes a circuit from grourd on its ermasturc, inner con.
tacts of cam E, to battery through the HS magnet vhich operates, causing the solector
to move upward for brugh selsction, A4s ths salactor moves upward in positicn 2, carry-
ing the commutator brushos over the commutator segmonts, tho A ssgment and brush inter-
mittently connect ground to the tip side of the fundamental cireuit, through cam F,
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. successively short circuiting the steppiag relay in the associated sender circuit,
thus roleasing it and pormitting its re-oporation until the proper brush has bean
golected, VWhen gufficiont impulsos have becn sent back to satisfy the sondsr, tho
fundarantel eircuit is coponed, relessing the L relay. The L relay raleassd, opsns
the circuit through the HS megnst, stopping the upward movemant of ths selector,

. and closes a circuit from ground through its armaturs, and bresk contact, upper cutsr
contect of cam B, to battery through the R magnet, sdvancing the switeh to position

‘ 3 In position 3, the TRIP (M) magnet operates to ground on cam I. In position 3,
the fundamentzl eircuit is egain clossd oporating the L relaye The L relay operated,
locks through its innor winding, over the fundamsntal circuit and advances the switch
to position 4, in a circuit from ground on its armature, cam B, to battery through
the R magnet. In position 4, the HS magnet operatas to ground on the armature of the
L relay, moving ths selector upward for tens selection. The trip magnet being oper-:
ated in position 3 to 5, causes the previcusly gelected set of brushes to trip as the:
gselector starts upward in position 4, As the solector moves upward for tens selection
carrying the commutator brushes over the commutator segments, tha B segment and brush '
intermittently connsect ground to the tip sids of the fundamental cireuity through cam
G, successively short circuiting the stepping relay in ths associatsd sender circuit,
thus relecasing it and permitting its ro-operation, until the propsr group has besn
solocted, Vhen sufficient impulsss havs bean sent back to satisfy the sender, the
fundamental circuft is opened, rslsasing the L relay. The relsase of the L rolay,

(a) opens the circuit through the HS magnet stopping the brushes at the selocted group

and (b) closes a circuit through the R magnot which advances the switch to position 5,

In position 5 tho L rolay again operates and locks over the fundamental circuit as
doscribsd for position 14 The operation of the L relay advances the switch to position

6s
UNIT SELECTION

6+ 1In positicn 6, a circuit is closed from ground on tho armaturo and make con-
" tact of the L rolay, through cam E, and thse upper inner contact of gam Dy to battory
through the LS megnet which operates, moving the solector upward for units solection,
‘ The U comrutator brush and segmont, in units selaction, function the same as described
, for the A ccmmutator brush and sogment during brush selection, When sufficiont im.- ¢
pulses have beon sent back to satisfy the sendsr the fundemental eireuit is openad,
reloasing the L relay, The L ralay ralsased, advances the switch to position 7. In
positicn 7 the. fundumsntal circuit is again closed operating the L rslay, The L ro-
ley operated edvances the gwitch to position 8, the A cam advancing the switch to
peeition 9. Vhen the switgh sntors position 7-3/4 tec 9 the helding circuit through
the innsr winding of the L rolay is transfarrsd from the tip sids of the fundamsntal
g circuit to ground on the lower outer contast of cam I, The T relay opsrates in posi-
’ tion 9 in o gircuit from battery through the innsr contacts of cam X, cuter winding
of the T relagy, lowsr contagts of cam B, to ground on ths armaturs of the L rsliay,
Thg T rolay operatad, advances ths switch to position 10 in a circuit from ground ch
cam I, lower inner contacts of cam J, make contact of the T relay, 1ower OUGST COR-
tact of cam B, to battery through the R magnst, ths A cam advancing the switeh to
position 11, Tho L relay relsasss as the switch laaves position 9,
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INDIVIDUAL LINE OR FIRST LINE CF A P.BeXs GROUB_NOT BUSY

7. Ground on the armsturc and back contuot of the L relcy advances the switch
to position 12, If the slsave brush is resting on the tormingl of an idle individual
or PoBsX, 1ine when the ewitch leaves position 9, the T rolay reloasss. With the T
relay relsased and the gwitch in position 12, a circuit is closed from ground through
ths lowor inner contacts of cams I and J, bresk contact of the T relay, lower inner
contact of cam B, to battary through the R magnet, advancing the switch to position
13, the A cam advancing the switch to position 14, Uheon ths switch enters position
13, a circuit is closed from ground through ths armaturc and bresk contact of the L
relay, upper outer contact of cam B, to battery through the R magnet advancing ths
gwitch to position 15, In positicn 15 the tip and ring of the circuit ars closed
through to the incoming trunk,

DISCONNECTION

8. When the associatod incoming scloctor roturns to normel, ground is digscon-
nected from the sleevs tarminal, opening tho holding eircuit through the X relay
which releases, The T rolay reloasad, (a) closss a eircuit from ground on cam 1,
to the slsova termingl, holding the fimal solocter busy to hunting incoming selectors
until the switch roturns to normal, (d) closes a circuit from ground through its arma-
turs, lower outer and uppor inmner contacts of cam N, to battory through the outer
winding of tho L rolay which operstes, The L relaey oporated advances the switeh to
position 16. If tho receiver has not becn replacod on the switchhook at the sallad
station when the switch enters positicn 15-3/4, tho L rolay ie held operated in s
cirguit from battery through its inner winding and mgks contact, cuter contacts of
cam M, R brush over ths ring side of the called line through the sub.station loop,

T brush, to ground on the lower cuter contact of camJ. In positicn 16, a circuit is
is closed from ground through ths armsturs and mske contast ¢f the L relgy, cam E,
uppar outer contact of cam D, to battery through the sclector alarm circuit vhich
opsrates if this circuit romaing in position 16 for an abnormal langth of timo, Vhen
the receiver at the callod staticn is replaged on the switchhook, the L ralay ree
~leasas, advancing ths switch to position 17, With the switch in position 16 a 600
ohm ghunt through the lower contacts of cam U, is clcged arcund the inner winding

of the L relay, to insure its reloasc against a line leak, In pogition 17, a cir-
cult is.cloged from ground through armature and broak econtaet of the X relay, dam

C, to battéry through the R magnat, advancing the switeh to position 18, In position
18 a eircuit is clcsed from ground on the G ocmmutator brush and segmont, lower cuter
gontact of cam D, upper cuter contact of cam E, to battery through tha DOWN magnot,
which operates restoring the sslaector tc normal.. Vhon the salector raaches normal,

& gircuit is closed from ground on the Y commutator brush and segment, through the

uppar inner contact of cam C, to battery through the R megnet, advancing the switch
tc normal,

INDIVIDUAL LINE BUSY
9. As the gwitch onters pesition 9 the T relay operates through its outer wind-

ing to ground cn tha armetura and maks contact of tha L relay. If tho eloove brush

is resting on ths torminzl of a busy individuzl line whon the switch enters position
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the windings of the P.B.X, and TB ralays, moks contact of the T relay, lowsr inner and
upper gutsr contacts of cam L, to battery on the sleove tamminal of the busy individual
iins, The TB ralay, operated, closss a circuit through the inner winding of the T ro-
lay, holding the T ralsy cperated, The switch advanees to positicn 10 in a circuit
from ground through the lower inner contacts of cams I and J, moke contact of tha T
relay, and lowsr outer contact of cam B, to bzttary through the R megnet, the A cam
The L rolgy rolcases as the switeh laaves posie-
tion 9. The operation of the P,B.X, relay opsns the circuit through the winding of
ths L relay, thus preventing tho L rolgy from operating as the switch passes through
position 10. In position 11, 2 cirecuit is closed from ground on the armaturs and
braak contact of ths L relay, upper cuter contact of cam B, to battery through ths
R mwagnset, advancing ths switch to position 12, In positicn 12, tha L relay operatss
in g circult from ground through the lower innar contacts of coms I 2nd J, maks cone
tact of the T relay, lowor innsr contacts of eams F and G, to battery through tha
ipner vinding of the L rolay. The L rclay cperated, advances the switch to position
13, ths A cam advancing the switeh tc position 14, The B and P.B.X, relays relsase
as the switch lsaves position 13. The L ralay pporatad in positicn 12 locks through
its inner winding cnd moks contact, to ground cn cam I. In positicn 14 a circuit is
¢losed from ground on the amature and make contact of the L relay, lowsr imner and
tho uppar cuter contacts of cam B, to battery through the DOUN magnat which operates,
rastoring the sslector to normal. When tho selcetor roaches normal, the switch is ad-
vancsd to pusition 17 in a circuit from ground on tha Y commutator brush and segment, .
to battory throu§h the R magretes The L and T relays releasd as the switch leaves posi-
tion 14, In positign 17, a circuit is closad from ground through the contacts of tha
busy back interrupter, inner contacts of eam 0, cuter winding of ths T relay, to bat-
ery through the innar contacts of cam K, alternately cperating and roleasing the T
relay. The opsration of the T relay in positicn 17, on Full Mochanical calls connacts'
an interrupted busy tone through ths lover contacts of cam L to the ring side of the
trunk which is transwittad to the calling party. On calls through a cordless B boaxd
48 volt battory on cam K is closed through one contact of the B rolay to the tip side
of the incoming trurk for flashing the "A" oporator's supervisory lamp. Uhen the rs-
reoceiver is raplacad on the switchhook at the calling staticn and ths assocdated ine
coming salactor returns to normel, the ™ rolay releascs., Tha raloass of the T re-
lay rastores the switeh to positicn 1 as deseribed undsr "Disconnsction”.

ONE_OR_MORZ BUT NOT ALL LINSZS OF A P,B.Xe GHOUP_BUSY

10, If the sleave brush is resting on ths sleeve terminal of a dusy P.BeXe 1in2

- whan tha switch enters position 9, = circuit is closed from ground on ths lower inndr

contacts of cams I and B, windings of the P,B4X, and TB relays makse contact of the T
ralay, lowar inner and wppsr cuter contacts of cam L to battary on the slesaeve terminal
of the busy PeBeXs 1ins, Ths TB relay opsrates in this eircuit, closing the circuit
through ths innar winding of the T rslay, holding the T rolay operated, but the PeBuXe
ralay doas not operate at this time dus to the high rasistance of tho P.Be.Z, sleave
circuit, Tha switch advances to position 10 ag degeribed under "Individual Lina Busy"
tha A cam advancing the switeh to position 11, In position 10 a circuit is closed from
ground on the lewer inner contact of cam J, brsak sontact of the P,B.X. relay, inner
contacts of cam G, to battery through the inner winding ¢f the L relay which operatas,
The L relay operated, closcs 2 circuit from ground on its armature, caws E and D to
battary through thz LS magnet, moving tha selactor upward ovar the P.B.X, torminals,
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When the slaeve brush makes contact with tho sleovo torminal of an idlie P.B.X, 1ino,
2nd breaks contuct with an 4dls 1inc the sircuit through the P.B.X. and TB roloys is
cponed, and thess rclgys release, cponing tho sircuit through the innor winding of
the T rolgy. The T relgy doss not roloasd immodistely duc to o circuit being clousad
from ground on the C commutatcr brush and scgmont, cam 0, cuter winding of the T ro-
lay, innor contacts vf cam N, tu battory through the outor winding of the L relay.
The L rclay is alsc held oporatod in this cirocuit. Tho LS magnet thersfore romains
cporatad armd the solsctor continucs toc travel upward until the brushes are carriad
glightly above the conter of ths line torminal, allowlng the pawl to enter the notch
on the rack attached to the elovator, At this tins, the holding circuit, through the
puter winding of the P rolay is oporsd at the C commutator rsleasing tho relay, The
T roloy rolsased, roleuses the L relgy. Tho L ralay rologsed, opens tho holding cir-
guit through the LS mognst, allowing tho slevator to drop into pluco, thus centering
thc brushes on tho 1line tominals. Ths release of the L rolay alsc advaness tha
switeh to positicn 12, In pesition 12 ground on tho armmature and bresk contast of
the T ralay, advances tho switch to positicn 13, the A cam advancing it tc pusition
14, Ground on the armature and brogk ocontact cf the L rslsy advancss the switch to
positicn 15, From this point cn the circuit functicns as deseribed above.

e IS

NOTE:~ The adjustment of the € commutator brush, with rolaticn to tho trippad
slaeve multipio brush, is such, that it does not broak contaet with ths
C commutaoter sogment until gslightly aftor the glecvs brush leavses the
busy terminal and mokos csontagt with the slceove torminal of the idie
linc. The LS magnst, thorefors, romains coperated under contrel of tho
L ond T relgys and the sclsctor continues to travel upward until the
brushes arc curriod gslightly above the eonter of the line torminels,
allowing the pawl to ontor the motch on the are cttacghed to the brush
gupport rod, At this timo ths holding sirguit through the outsr wind-
ing of tha L and T ralays is opened at the € commutator, releasing tho
ralays. Tho L reclay rolaassd roleascs the L.S. magnet, cllicowing tho
elevator to drop into place, thus contering thd brushoes on the trunk
torminals, During P.BeZX, hunting the commutater food greound is sup-
plied through cam D, frum ground on the armaturc ¢f an under contrul
of the L ralay. This tc prevent the ro-cpeoration of tho L rslay on tha
overthrow of the galecter or as it drcps into placs,

ALL_LINES CF A PeBeX. GROUE_BUSY

11, If 211 the lines of a P.B.X. group are busy, the scloctor continues upward
in position 11, VWhen the sleeve brush makes contaoct with tho glecve terminal of tho

last ling of tho group the P.B.X, relay opsrates. Tho PoB,X, relay opsratsd, o .

the circuit through the L rolgy which rsloases, and advances the switch toc - 1

12, From this point on the circuit functicns the samwe ag describad under “Inc.vi. al

Linz Busy". .
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TELL _TALE
‘ 12, Vhon the selactor travels to the top of the framo in positicn 2, 4 or 6, a
ciraouit is closad from ground through the X commutator brush and segment advancing
. the gwitch to position 7. In position 7, the L relay cperates over the fundamental

circuit advancing tho switch to position 8, the A cam advancing it to position 9,

. The L ralay operated in pogition 7, locks through its innor winding and make contasct
when tho gwitch entors pueition 7-3/4 to ground cn eam I. In position §, the T ro-
lay oporates in & eircuit from battery through the innor contacts of cam XK through
the owtor winding of the T raolay, lower contacts of cam E to ground on the armaturs
of the L rolagy, The T rolay operated, advances the switch to pesition 10 from ground
on tha lower ipnor contaot of camJ, the A cam agdvancing the switeh to position 11,
Whan the switeh leaves position 9, the L rolay roleasas. In pugition 11 ground
through the X commutator brush and gogmont advances the switeh to position 12, When
the switch leaves position 9 tho T rolay reloases. In position 12 ground through the
lower inner contact of cam J, tho brogk contact of the T relay and the lowdr imnar
contact of cam B advancaes the switch to position 13, the A cam advancing the switech
to position 14. 1In position 14 ground through tho armaturo and bregk contact of
tha L relay advances tha ewitch to positicn 15, Tho switch remsing in position 15
until tho associated incoming scloctor advancos roleasing the TK rolay, The roleass
of the TK rolgy oloses o circuit from ground through its armature and bresk contact,
to the slesva torminal, holding thig cirguit busy to other hunting incoming sslactora,
until this circuit has advanced tc normal. The release of the TK rslay alsc closes
a circuit from ground through its armaturs and brosk contact, lowor cuter and upper
inner contacts of cam N to battery through the outor winding of tha L relay which
cperatos and advances the switeh to position 16, Wheon tho switch leaves position
15-1/2, tho L rolgy roleases. In position 16 ground through the armature and bresk
contact of the L rolay advanees tho switch to position 17, Ground through the arma-
turs and bragk contact of the ™ roloy edvances the switch to position 18. In posi-
tion 18 ground through the upper cutsr contact of oagm H, lower cuter contact of cam
D, uppor ocuter contact of cam E, to battery through the down magnet moves the soe

A lactor downward, Vhon the solootor roaches normal, a circuit is closed from ground

‘ through the ¥ commutator advaneing ths switch to position 1,

EREMATURZ RELEASE

13, 1f tho raeceiver at tha calling station is raplacaod on tho switchhiock any
time befors tho switch has advanced from pesition 13, the agsoclated incoming ss.
loctor roturns to ncrmal, opening the holding cireuit for the TK rslay, which row
loasese The ralease of the TK rolay ¢losds a eircuit from ground through the uppsr
. inner contact of cam I, to the sleeve torminal holding this circuit to othsr busy

bunting incoming salectors until tho switeh bas returned to normal. The release of
the TK rglgy alac advancas the switch to pogition 14, 1In pogiticn 14, ground through
the amature and brogk contact of the L relsy, advances the switch to position 15,
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In position 15, the L rclay operatss in a circuit from ground through the brogk cofe
tacts of ths TK rolay, and advances the switch to position 16. When ths switeh
leaves position 15—1/2, the circuit through the outer winding is oponad, raloasing
the relay. Tho relesse of the L rolay edvances the pwitoh tc position 17. In posie
tion 17, ground through the armature and breek gontast of the T rolay and the lower
outer contzot of cam C advancos the switoh to position 18, In position 18, the down
'magnet vparates cver the circuit provicusly dosaeribed, muving tho aoloctor downward .
Whon the selsctor reaches normel, a circuit is closed from ground through the "Y
sommtator brush and sogment advancing tho ewitoh to position 1 or nornal,

Palade DIALING

14, Vhen P.A.X% dialing is required, the cireuit hee been so arrangsd that
ground through the upper outer contact of cam J is connegted to the ring sido of
tha circuit in positions 3 to 14<1/2, Then the clrouit is wired for P.A K dial-
ing, tho incoming sclogtor is held in ite “Sslogticn Beyond" praition by ground
through the outor winding of tha T relsy in parsllel with the Bl and B2 resigtances,
through positions 1 to 3 of tha final, and then from grcund on oam J through posi-
tions 3 %o 14-1/2 as explained abovae, .
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