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

THE READJUST RECQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USH ONLY

OPERATE NON-OPERATE RELEASH
E527 Snecial requirements to insure fast release.
(L) Readje <015 amos Readj. .010 amp. Hold :
Immer 7dg. Test 016 amd. Test 0095 ama. Readje. .011 amp.
(1000 ohms).W.C.C. 0185 amo. Test <012 amoe.

Wel.0s 013 amo e

Outer Wdg. Test .041 amp.
(500 ohms). W.C.C, .086 am.

Eb47? Spezial requirements to insure fast release.
(T) Readj. «048 amo. Readj. .039 ampe

Outer Wdg. Test 051 amp. Test 037 amp.

(400 ohms) 7.CeCs 017 2mp,

Inner Wdeg. Test 016 amo. Test 0036 amn.

(900 obms) W.C.C. 048 amd.

NO'3Z: 1 - This relay shzll be ecquipped with a removable

armature stop (piece part 163914).,

Sol.E9 Spe2izl requirements to meet circuit conditions.

per Armature Travel .020" % .0025".

D~-20876 Readj. 0254 amp. Readj. ,0215 amp.

coded Test 0268 amo. Test ,0205 amp.

EB5 7.C.C, 0268 amd. 7.C.Ce 0164 ampo,

(PBX

EB65 Readj. .017 amp. Readje o011l ampe

(TK) Test 019 amde Test 010 ange
7.C.Gs o021 ampe.

E1383 Special reguirements to insure fast ooeration.

(7B ) Armature Travel shall be .015" 4 .0025".
Readj. .0062 zmo. Readj. .001 amo.
Tost 0065 amp. Test «0C09 ampe

'.?.C.C . .G12 amp .
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METHCD OF CPERATICN

Schematic - For - Final Circuit - With Marginal Relsy Tost - Full Mechanical Switching
System,

GENERAL DESCRIFTICN .
1. This circuit is used as a final selostor in a full mechanical switching office,
It is selactod by a local, eordloss, office, or inter-offics incoming seolactor.

2« Tha principal functions of thig final acloctor ars as follows:

1, To sglsct tho &asired line and establish Ealking econnaction,
2. Toc teat the line for buagy,

3. If the line is idlo to hold it busy to othor hunting sslectors,

4, «If the lino i3 bugy to give a busy back signal to the calling party.
5. To solect a non-buay line in a P,B.X, group,

DETAILED DESCRIPTICN
QRERATION_

3, Whon an incoming seloctor gsizes the tip, ring and sleeve tarminals of this
circuit, ground from the incoming circuit is connecctod to the slesve torminalsas a
bugy condition, At tho samo tims a circuit is closed advancing tho incoming selactor
to 1ts "Selection Boyond" position, This circuit is tracod from ground on cam I,
uppar innor contact of cam J, outor winding of tho T relay, lower inner and uppsr

outer contacts of cem N, over tha ring conductor, to dattory through the winding of
the incoming 1ins rolay.

4, The T relgy doos not oporato at this time duc to tho high resigtance in the
cdrcuit, Aftor tha assoclatod incoming selector circuit has advenced, a circuit is
cloaed from battery through the inner vinding of the L ralay, lower inner contact of
cam G, upper innor contaet of cam F, tip side of tha trunk, to ground through the
stopping relay in tha associatsd gondor circuit, operating tho L relay. The opcration
of the L relay closas a circuit from ground on its armatura, through the lowsr inner
contacts of cams E and D, to battary through the winding of ths ™ raley which opera= -
ates, The T rolay operated, (a) locks to ground on the slaeve conductor, and {b)
advancas the switch to position 2 in a eircuit from ground on its armatura, uppar
outer contast of cam C, to battery through tha R magnat ¢ X

BEUSE_AND GROUP_SELECTION

S« Tho L rolay operated, (a} locks in a circuit from battery through the inner
winding and mako contact, lowar outer contact of cam Gy cver tho fundamcntal circuit,
proviougly descrivsd, and (b) closes a eircuit fron ground on its ermaturc, innor cohe
tacts of cam E, to battery through the HS magnst vwhich oparates, causing the solector
to move upward for brugh selaction, 4s ths salactor movos upward in positicn 2, carry-
ing the commutstor brushcs over the commutator ssgmants, tho A sagnent and brush inter-
mittently connect ground to the tip side of the fundamantsl cireuit, through cam F,



(8 Pages) Page #2e

Iasue b - BD-431156,
Roplacing all previous lgsues.
: . March 15, 1921,

successively short circuiting the steppiag ralay in the associated sender circuit,
thus roleasing it and pormitting its re-oporation until the proper brush has bean
golected, Vhen gufficicnt impulsos have beon sent back to satisfy the sandsr, tho
fundamentel circuit is oponed, rolessing the L ralaye. The L relay releassd, opens

the circuit through the HS megnet, stopping the upward movement of ths selector,

and closes a circuit from ground through its ermaturs, and breask contact, uppsr ocutsr
contact of ceam B, to battery through tho R magnet, sdvancing the switeh to position

3. In position 3, ths TRIP (M) magnst operates to ground on cem I. In position 3,
the fundawcntal circuit is egain closesd oporating the L relay, Tha L relay operated,
locks through its inner winding, over the fundamsntal circuit and advances the switch
to position 4, in a circuit frcm 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 s2lection. The trip magnet being oper-.
ated in position 3 to b, causes the provicusly selected sot of brushes to trip as the
selector starts upward in position 4, As the golector moves upward for tens selection
carrying the commutator brushes over the commutator segments, ths B segment and brush
intermittently connget ground to the tip sids of tho fundamental cireuit, through cam
G, successively short circuiting the stepping ralay in the associatad sender circuit,
thus relcasing it and permitting its rs-operation, until the propsr group has besn
golocted, Vhen sufficient impulsss have bean sent back to satisfy the ssndor, the
fundamsntal circuft is opened, roleasing the L relay. The relsase of the L roley,

(a) opens the circuit through the HS magnet stopping the brushes at the selocted group
and (b) closes a circuit through the R magnet which advances the switech to position 5,
In position 5 ths L relay again oparates and locks over the fundamantal circuit as
doseribad for position 1, The operation of the L relay advances the switch to position
6 -

UNIT SELECTION.

6, In position 6, a circuit is closad from ground on ths armaturo and mako ¢on-
" tact of the L rolgy, through cam E, and ths uppor innor contact of cam Dy to battory

through tho LS magnet which operatos, moving the solector upward for units selection,
The U computator brush and sogmont, in units sclaction, function the asame as dascribed
for the A ccmmutator brush and sogmwent during brush soelection, When sufficiant ime-
pulses have beon sent back to satisfy the sendor the fundamental eireuit is openad,
reloasing the L relay. Tha L ralay ralsased, advanees the switch to position 7. In
positicn 7 the. fundumontal circuit is again clogsed operating the L rolay., The L ro-
lay opercted sdvances the switch to position 8, the A cam advancing the switch to
pogition 9. VWhen the switch sntors position 7-3/4 to 9 the helding circuit through
the innor winding of the L rolay is transferred from ths tip sids of the fundamsntal
circuit to ground on the lower outer contact of cem I, The T relay opsratas in posi=-
tion 9 in a 2ircuit from battary through the innsr contacts of cam X, outer winding
of ths T relay, lower contacts of cam E, to ground on the armaturs of the L ralay,
The T rolay operated, advances the switch to position 10 in a eircuit from ground on
cem I, lower inner contacts of cam J, moks contact of tha T relay, lowsr OUtST CODe
tact of cam B, to battory through the R magnet, the A cam advancing tha switch to
position 11, Tha L rolay relsasss as the switch lsavas position 9,

Ly
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INDIVIDUAL LINE OR FIRST LINS OF A P.BeZ, GROUE NOT BUSY

7. Ground on tho armeturc and back contuct of the L relcy advances the switch
to position 12, If the sleave brush is resting on the torminal of an idle individual
or P,B,X, 1lins when the switch leoaves position 9, the T raoley reloasss. With the T
relay released and the switch in position 12, 2 circuit is closed from ground through
ths lowor inner contacts of cams I a2nd J, break 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 switeh to position 14, Vhen ths switch entars position
13, a ecircuit is closed from ground through the armaturc and breask contact of the L
relagy, uppsr outer contact of cam B, to battery through the R magnet advancing ths
switch to position 15, In positicn 15 the tip and ring of the circuit are clogsed
through to the incoming trunk,

DISCONNECTION

8, When ths associated incoming sclactor roturns to normel, ground is discon-
nected from the sleeve terminal, opening the holding eircuit through the T relay
which relecases, The T rolay releagsad, (a) closss a circuit from ground on cam I,
to the slacva terminal, holding the final soloetor busy to hunting incoming selectors
until tho switch roturns to normal, (b) closes a circuit from ground through its arma-
ture, lower outer and uppor imner contacts of cam N, to battory through the outer
winding of tha L rolay which operstes, The L relay oporatod advances the switech to
position 16 If tho receiver has not been replacod on the switchhook at the oallad
station when the gwitch enters position 15-3/4, tho L rolay is held operated in a
circuit from battory through its innor winding and make contact, cutar contacts of
cam )iy, B brush ovsr tho ring side of the called line through the subestation loop,

T brugh, to ground on tha lower cuter contact of camJ. In position 16, a circuit is
is closed from ground through ths armsture and meke contast of the L relay, cam E,
upper outer contact of cam D, to battery through the selector alarm circuit vhich
oparates if this circuit romains in position 16 for an abnormal langth of timo, Vhen
the recalver at the callod station is replaced on the switchhook, the L ralay ree
loases, advancing the switch to pusition 17. With the switch in position 16 a 600
chm ghunt through the lower contacts of cam U, is olcsed arcund thse innar winding

of the L relay, to insure its relcasc against a line leak, In pcsition 17, a cir-
cult is.cloged from ground through armature and braak contset of the X ralsy, oam

C, to battery through the R magnat, advancing the switeh to position 18, In position
18 a eircuit is clcsod from ground on the G ocmmutator brush and segment, lower outer
contact of cam D, upper cuter contact of cam B, to battery through tho DOWN magnot,
which operates restoring the ssloctor to normal, Vhen the salector raasches normal,

& circuit is closed from ground on the ¥ 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 switch entars position 9 the T relay operates through its outor wind.
ing to ground on tho armetura and maks contact of the L relay. If tho sloova brush
is regting on ths torminzl of a busy individuzl line whon tha switch enters positicn
9, the TB and P,B,X, rolays operats in a circuit from ground on camg I and H, through
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ths windings ¢f tha P.B.X, and TB ralays, moka contact of the T relay, lowsr innor and
uppar cuter contacts of cam L, to battery on the sleove terminal of the busy individual
iins, The TB ralay, oporated, closos a circuit through the inner winding of the T ro-
lay, holding ths T relay cperated. The switch advaness to positicn 10 in a circuit
trom ground through the lower inner contacts of cams I and J, mcke contact of tha T
ralay, and lower outer contact of cam B, to bzttery through the R megnat, the 4 cam
advancing the switch to position 11, The L rolgy rolcascs as tho switch laaves posi-
tion 9. Tha cperaticn of the P.B.X, rolay opens the circuit through the winding of
ths L ralay, thus prevonting the L r2lsy from operating as the switch passas through
osition 10. In position 11, 2 cirecuit is closed from ground on the armaturs and

reak contact of thse L relay, upper cuter contact of ecam B, to battary through ths

R wagnot, advancing ths switch to position 12, In positicn 12, tha L relay operates

in o circult from ground through the lower inner contacts of coms I and J, make cone
tact of the T relay, lowor innor contacts of eoms F and G, to battery through tha
inner vinding of tha L ralay. The L ralay cparatod, advances the switch to position
13, tha A cem advancing the switch to position 14, The TB and P,B.X. relays ralsasa
as the switch 1saves position 13. The L ralay oporatad in positicn 12 locks through
its inner winding cnd moke contact, to ground cn cam I. In positicn 14 a circuit is
olosad from ground on the armature and make contact of tha L rolay, lower inner and
tho uppar cuter contacts of cam B, to battery through the DOUN magnat which opzrates,
rastoring tha salactcr tc normal. Vhen tho selcetor roaches normal, the switeh is ad-
vanced to pusition 17 in a circuit from ground on tha Y commutator brush and gogment,
to battory throufh the R magrat, The L and T relays releasd as the switch laaves posi-
tion 14, In positicgn 17, a circuit is cicsed from ground through the contacts of tha
busy back interrupter, inner contacts of eam 0, outar winding of ths T relay, to bat-
tery throwgh the innar contacts of cam K, altornataly cperszting and releasing ths T
ralay. The opsration of the T relay in position 17, on Full Mochanical ecalls connects
an interrupted busy tone through thz lover contacts of cam L to the ring side of tha
trunk which is transmitted to the calling party. On calls through a cordlsss B boaxd
48 volt battary on cam K is closad through one contact of the P relay to the tip side
of the incoming trurk for flashing the "A" opsrator's supcrvisory lamp. Uhen .the ra.
receiver is rsplacad on the switchhook at the calling staticn and the associated ine
coming s3lactor returns to normel, the T rolay raleascs, Tha raleass of the X rew
lay rostores the switch to positicn 1 as deseribed undsr "Disconnsetion”.

ONE_OR NORS BUT NOT ALL LINGS OF A PoB,Xs GHOUP_BUSY

10, If the sleave brush is resting on ths sleeve terminal of a dbusy P.BeXe 1in2
. whan the switch enters position 9, a circuit igs closed from ground on the lower lnndr
" contacts of cams I and H, windings of the P,B¢XZ, and TB rslays make contact of ths T
ralay, lowar innsx amd wppsr cuter contacts of cam L to battary on the slsave torminal
of the busy PeBeXs linos, Ths TB relay opsrates in this circuit, closing the circuit
through ths innsr winding of the T rglay, holding the T rolay operated, but the PBuXs
ralay doas not operate at this timeg dus to the high rosistance cof thse P.B.X, sleava
circuit, Tha switch advancaes to positicn 10 as degeribed under "Individual Lina Busy"
the A cam advancing the switch to position 11, In position 10 a circuit ig closad from
ground on the lcwer inner contact of cam J, braak contact of the P,B.X. relay, inner
contacts of cam G, to battery through the inner winding cf the L relay which oporates,
Tha L relay operated, closes 2 circuit from ground on its armature, cams 5 and D to
battory through the LS magnet, moving tha selector upward ovar the P.B.X, tsrminals,
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Vhen the slaave brush makses contact with tho sleovo torminal of an idle P.B.X, 1ino,
=nd broaks contuct vwith on 4dls 1ine ths circuit through the P.B.X. and TB rolays is
cponed, and these relgys release, cponing tho clrcuit thrcugh the innor windlng of
the T rol@y. Tha T relgy doss not roloasd immodistoly due to o circuit being clused
from ground on ths C commutatcr brugh and segmont, cam 0, outsr winding of the T rom
lay, innor contucts ¢f cam N, te battery through the outs winding cf tho L relay,.
The L rclay is aleo held oporatod in this circuit. Tha LS maognot thercfors romaing
cparated =mi the selecter continuwos tc travel upward until the brushes are carriad
slightly above the conter of the line tormingl, allowing the pawl to entor the notech
on the radk attached to the elovator, At this timo, the holding circuit, through the
cuter winding of the T rolay is oporcd at the C commutator roleasing tho relay, The
P relzy roleased, roleuses the L relgy. Tho L ralay roloased, opens the holding cire-
guit through the LS magnot, allcwing the elevator to drop into placs, thus contering
ths brushass on tho line tominals. The roleasc of the L rolgy alsc advaness tha
svitch to pecsiticn 12, In pesition 12 ground on the armaturc and bregk contast of
the T xalay, advancss the switch to position 13, tho A oam advancing it tc pusition
14, Ground on tho armmature and brogk ocntact cf the L rolsy advances tha switch to
positicn 15, From this point on the circuit functions as deseribed above,

NOTE:~ The adjustment of the C commutator brush, with relaticn to tho tripped
sloeve multiplo brush, is such, that it does not broak contaet witl: the
C commutater sogment until slightly aftor tho glecvs brugh leaves tha
bugsy termingl and makos contoet with the sleeve torminal of the idie
linc. Ths LS magnot, thorefors, romeins operated under control of tho
L and T relaoys and the sclector continues to travel upvard until: the
brushes are corriad slightly above the eonter of the line terminsls,
allowing the pawl to ontcr the notch on tho arc cttached to the brush
gupport rod, At this timo tho holding sirsuit through tho outer wind-
ing of tha L and T rolays 1e opened at the € commutator, releasing tho
ralayse Tho L relay rolassed rolcascs the L.S. megnet, ellowing tho
e2lavator to drop into place, thus contering thd brughas on the trunk
torminals, During P.Be.Z. hunting the commutater food ground is s\p-
plisd through cam D, fram ground on the armaturc ¢f en undor control
of the L ralagy. This to prevent thc re-cpcration of tho L relay on tha
overthrow cof tha gslgcter or as it drecps into place,

ALL_LINES CF_A PBeX. GROUP_BUSY

11, If all the lines of o P.B.X. group are busy, the scloctor continuss upward
in position 11. Vhen the sleeve brush makes contoct with tho slaove terminal of ths
last 1ing of tho group the P.B.X relay opsratos. Thao P,B,X, rolay operaisd, o ..
the circuit through tho L rolsy which rsloases, and gdvances the switch to )
12, From this point on ths circuit funoticns the same as dosoribad under TInmc-vi- Q2
Lina Busy“.

<

- T T
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TELL TALE

12, Whon tho selagtor travels to the top of the frame in positicn &, 4 or 6, &
cirauit is closod from ground through the X commutator brush and segment advancing
thy gwiteh to position 7. In position 7, the L relay cpoeratos over the fundamental
circuit advancing the switch to position 8, the A cam advancing it to position 9,
The L ralay oparated in position 7, locks through its innar winding and make contact
when tho gwitch entors position 7-3/4 to ground cn oam I. In position 9, the T ro-
lay oporatss in & circuit from battery through the innor contaots of cam K through
tho outar winding of the T rolsy, lowr contacts of cam E to ground on ths armature
of tho L rolay., The T rolay operated, advences the switch to poasition 10 from ground
on the lowor ipnor contaoct of camJ, the A cam gdvaneing the switeh to pesition 11,
Thon the switeh leaves position 9, the L rolay roleasos. In pusition 11 ground
through tho X commutator brush and gogment advancos the switch to position 12, Vhen
the switch leaves position 9 tho T rolay releasas. In pogition 12 ground through the
lower innar contact of eam J, tho brogk contact of the T rolagy and the lowar innar
contact of eam B advances the switch to position 13, the A cam advancing the switch
to position 14, In pogition 14 ground through tho armaturo and brogk contact of
tha L relay advances tha ewitech to positicn 15, Tho switch romaing in position 15
until tho associated incaming scloctor advancos roleasing the TK rolaye. The roleass
of the ™K rolay oloscs o circuit from ground through its armaturs and brogk contact,
to the slesva torminal, holding this cirguit busy to other hunting ineoming selactors,
until this circuit has advanced tc normal. The release of the TK ralay alsc closes
a circuit from ground through its armaturs and broak contact, lowor cutor and upper
inner contacts of cam N to battery through tho cutor winding of tho L rolay which
cporates and advances the switch to position 16, Wheon the ewitch leaves position
15-1/2, tha L rolay roleases. In position 16 ground through the armaturo and broek
contaot of the L rolay sdvances tha switch to position 17, Ground through the arma-
ture and brosk contact of the ™K roloy advanecs the gwitch to position 18. In posi-
tion 18 ground through the uppor cuter contact of oam H, lower outer contact of oam
D, uppor outer contact of cam B, to battery through the down magnet moves the so-
loctor downward., Whon tho selootor roachos normal, a circuit ig closed from ground
through the ¥ commutator advaneing thy switch to position 1.

PREMATURZ HELEASE

13, If tho raceivor at tha salling station is raplacad on tho switchhock any
time befors tho switch has advanced from pesition 13, the assoclated incoming g9
loctor roturns to ncrmal, opening tho holding cirouit for the TK ralay, which ro-
lcassse. The raleass of the TK rolay closds a eircuit from ground through the upper
inner contact of cam I, to the slcove tormingl holding this circuit to otheT busy
hunting incoming salectors until the switeh has returned to normol. The release of
the TK rglay alac aodvancas the switch to position 14, In pogition 14, ground through
the amature ond brogk contact of the L relay, advances the switch to position 15,
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In position 15, the L relay operates in a circuwit from ground through the dbrogk cone
tacts of ths TK rolay, and advancos the switch to position 16. When tha switch
lcaves position 16-1/2, the circuit through the outer winding 1s oponad, raleasing
the relay. Tho reloasc of the L rolgy advances tho pwitoh tc position 17, In posie
tion 17, ground through the armaturc and breek contsot of the T rolay ard ths lower
cuter contzot of eam C zdvances the switoh to position 18, In poeition 18, tho down
ragnot oporates ovor the eircuit provicusly desoribod, muving tho goloctor downward,
Whon the selsctor reaches mormal, a oircuit ig closod from ground through the ™YV
sommatator brush and sogment advaneirg tho ewitoh to pusition 1 or normal,

Padade DILLING

14, Vhen P,A.% dialing is required, tho cireult hee been so arrangsd that
ground through the upper outer contact of cam J is connooted to the ring sido of
tha circuit in positiocns 3 to 14-.1/2. then the cirsuit ie wired for P.A,Z, dial-
ing, tho inccming selegtor ig held in itg “Sslosticn Beyond" poeition by ground
through the outor winding of tha T reley in parallel with the B«l and B-2 rcsigtances,
through positions 1 to 3 of tha final, and then from ground on oam J through posi-
tions 3 %o 14-1/2 as explained zbove,
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ASE
-012 ar'p.
Q12 anp.

.0009 mp.
,001 omp,
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