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METHOD OF OPERATION .
FINAL SELECTOR CIRCUIT.:
With Marginal Test-Arranged For Routine Subscriber’s Line Testing~Full
Meghanieal Switching System. :

Pace 8, = The circui% requirements have been changed $0 read as followss
g q g ,

THE READJUST REQUIRHEMINTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY

OPERATE NON-OP ERATE RELEASE
E 527 Special requirements to insure fast release.
(L) Readj. .015 amp. Readje «C1C amp. ' Hold:
Inrer Test 016 amp. Test »0095 amp. Readj. .Cll amp.
Wd.go . WiC L4 750180 oD e Tegt .C1l2 anmp .
(1000 : W.C.C. 013 amp.
ohms) . : '
Outer Test 041 amp.
deo WoC.Co 086 ampe ! :
(500 ohms). i T ey
EB47 Special requiremerts to insure fasi release.
() Readj. .048 amp. Readj. .039 amp.
Quter Test 051 amp. Test 037 amp.
wag. W.CoCGe 107 ampe W.C.0. C17 amo,
(400
Obms-’
Inner Test 016 amp. Test 0026 ampe
de. W.C.Cs .048 anp e .
(900
OMS)Q
NOPE: 13- This relay shall be equipped wi th a removable
Arma ture stop (Piece part 163914).
Spl.E9Q Special reguirements to meetl aircuit corditions.
D20876  Armature travel .020% & .0025". .
Coded Readj. .0254 amp. Readj. .C215 amp,,
E551 = Test .0268 amp. Test 0205 amp..
(P.BeX.) W.C.C. 0268 amp. W.C.Cos .0164 amp.
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For « Final Selector Circuit . With Marginal Test Arranged For - Routing Subscriber's
line Testing -~ Full liechanical Switching System =

GENERAL DESCRIPTION

1. This circuit is used in a full mechanical office, for establishing comnections
between the originating subscriber and the temminating subscriber or P,B.X, lins, and
is selected by either a local, cordless or an interoffice incoming selector, This
circuit may also be used with a portable or permanent subscriber's line test set for
the purpose of establishing connections between the test set and any line withing its
range, or to select any or all of the limes in a bark, step-by-step under the control
of the test set,

&, The principal functions of this eircuit are as follows:-

(1) To select the called line and establish talking connection,

(8) To test the line for busy,

(3) To hold it busy to other hunting selectors while in use,

(4) To give a busy back signmal to the calling subscriber or operator when the
desired line is busy. :

(5) To select a non-busy line in a P.B.X. group.

(6) gg Provide means whereby a line test set may be used for routine testing of

ines,

3. When an incoming selector connects to the tip, ring and sleeve ferminals of
this circuit, ground ig ccunected to the sleeve terminal through the associated incoming.
circuit thus making this circuit test busy to other hunting incoming selectors, and the .
fundamental circuit is closed operating the L relay. The fundamental circuit is traced
from battery through the inner winding of the L relay, lower inner contact of cam G,
and the upper inner contact of cam F, over the tip side of the circmit, through ths asso-
ciated incoming circouit and the stepping relay in the semder circuit (not shown}, back
to ground in the associated incoming circuit. The L relay, operated (a} leccks in a
ircuit from battery through its inner wirding and make contact, lower outer conte
am G, and upper inner contact of cam ¥, thence over the fundamental circuil to
he associated incoming circuit, and (b) closes a eircuit from ground on its armatuw
through the lovwer inner contacts of cam E and D gand winding of the ™ relay to baitalye
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'he ™ relay operates in this circuit ard Jocks in a circuit froh battery through its
winding and meke contact to ground on the sleeve of the assoclated incoming citcuit,
The Tf relay operated, closes & circuit from ground on its armature, through the upper

outer contact of cam C to battery through the R magnet, advancing the switok to position
2, .

; 4. In poeition 2 a ofreuit 1s closed from ground on the srmature of the L relay,
$hrough the imner contacts of cam E, to battery through the high speed (ES) magnst,

. causing the selsctor to move upward for brush scleotion, As $he geleotor moves Up-
ward, oarrying the commutator brushes over thg commutator segmente, the A segusuls
and brush intermittently connect ground to the $ip side of the fundamental circuil
through the lower outer contsot of cam F, bolding the L relay operated, but successi?'e—
1y short cirouiting the stepping relay in the associated sender circuit, thus reieasing
ard permitting the re-operation of the stepping relay until suffictent impuises have
been sent back to satisfy the sender, The fundamental circuit is then opened by tike
sender releasing the L relay. The L relay released, opens the circult through the
high speed magnet, thus 'stopping the upward movement of the selector, and cloges & Cirm
cuit from ground on its armature through the upper outer contact of oam B to batlex
through the R magnet edvancing the switch to position 3, With the switch in positicn

. & the trip magnet (M) operates in a circuit from battery through its winding to ground
through the upper outer contacts of cam I,

5, In position 3, the L relay re-operates and locks in the fundamental circuis,
closing & circuit from ground on its armature, through the upper inmmer contact of cam
B, to battery through the R magnet advancing the switch to position 4, In position 4,
the HIGH SPEED magnet 1s again energized cauasing the selector to move upward for tens
gselection, The TRIP magnet being operated in position 3 to 5, the previousl;; selected
set of brushes 1s tripped as the selector starts upward in position 4, As the se-
lector moves upward, carrying the brushes over the commutator segments, the B 8ogmens
and brush intermittently connect ground to the tip sids of the fundamental circulu;'
through the upper outer contact of cam G, holding the L relay operated, but succesaively
short circuiting the stepping relay in the associated sender eircult, thus releasing
and permmitting the re-operation of the stepping relay until sufficient pulses hﬂ-’\'f’eﬁ"f’“
.sent back to satisfy the sender, The fundamental circuit 1s then opened by the sfzm-_agra
releasing the L relay, The releage of the L relay, closes a circuit through thf i
magnet which sdvances the switch to position 5, In position 5, the L relay agein opel«
ates and lccks in the fundamental eircuit, closing a circult from gf:'ound on its 802~
ture to battery through the R magnet, advancing the switch to pogition 6,
6. In position 6, the low speed (LS) magnet is emergized in a circuit from battery
; through its winding, upper inner contact of cam D, ard lower lmner contact of c?maEg to
ﬁround on the arpature of the L relay, causing the selector to move upward for units

~ o t,
election. As the selector moves upward carrying the brushes over the commutabor segrenvy

the U commutator brush and segments intermittently conmect ground to the tip gide of %he
fundamental circuit through the lower outer contaot of cam F, holding the
but sucoessively short circuiting the stepping relay in the agsociated sen <
thus releasing and permitting the re-operation of the stepping reley until sufficlent &
pulses have been sent back to satisfy the senmder, The furdamental cireuf.tt 1:3“\41@_:!1 !;jp}elnc
by the sender releasing the L relay, The L relay, released, opens the circui% thiroug

der cizcuil,

L relay operated
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. the LS magnet stopping the upward movement of the selector, and closes a circuit from
ground on its ammature, through the contact of the T-1 jack, and lower contacts of !

cam P, advancing the switch to position 7. In position 7, the L relay again operates -

and locks in the fundamental circuit, advancing the switch to position 8, the A cam |

carrying the switch to position 9, When the switch advances beyond position 7-1/2

the L relay is held operated in a circuit from battery through its inner winding and ‘

make contact to ground on cam I, In pogition 9, the T rslay operates in a circuit

from battory through the inner contacts of cam I, outer winding of the T relay, lower

contacts of cam E, to ground on the ammature of the L relay,

ANDIVIDUAL LINE, OR FIRST LINE OF A PoBeX, GROUP NOT BUSY,

7. Tkhe T rolay, operated in position 9, closes a circuit from ground through !
the lower inner contact of cam I, through the lower imner comtact of cam J, mske
contact of the T relay, through the lower outer contact of cam B to battery throu

 the R magnet, advancing the switch to position 10, the A cam carrying the switch to

 pogition 11, The L relay releases when the switch advances beyond position 9., If
the sleeve brugh is resting on the sleeve terminal of an idle P,B.X, or individuel
line vhen the switch leaves positions 9, the T relay relsases, The release of the
T relay advances the switch to position 13 in a circuit from ground on cax I, through

: ~ the lower inner contact of eam J, bresk contact of the T relay, and lower inner con-

. tact of cam B, to battery through the R magnet, The A cam advances the switch to
position 14, Im position 14, 2 cirouit is closed fram ground on the amature cf the
L relay, to battery through the R magnet, advancing the switch to position 15, (talk-
ing pogition), The release of the T relay in position 9 also connscts bettery througl
the lower contacts of ozm K, the 18 Q resistances, break contact of the T relay, Jower
imner and upper outer contacts of cam L, and gleeve brush to the sleeve ferminal of
the selected line, thereby making it test busy to any other hunting seleciore When
the switch enters position 12.3/4, a circuit is closed from ground on cam I, through
the lower outer contact of cam H, to operate the selector group register.

DISCONNECTICN

8, When the associated inscwing selector returns to nmommal, ground is dis::on—
. nected fram the sleeve terminal, thus releasing the T relay. The XK relay, f‘?ﬁ‘f’?sed?
connscts ground through the inner contacts of cam 1, bresk contact of the K relayy
to the glceve torminal thus holdimg the selector busy to other hunting incoming se-
lectors until the switch advances to normal, and closes a circuit from gropm on its .
. armature, through the lower outer and upper immer contacts of cam N, to babtery i
¢ through the outer winding of the L relay, The L relay operates in this Cl}ffulte+fj e
vences the switch to pogsition 16 and locks provided the rsceiver at_the ca.t.:.e-:’} ghee
' tion has not been replaced on the switehhook, The locking cirecuit is tr;:—.ceyu ”‘E’uwm
battery through its inner winding and make contact through 1‘:he outer c_omactsﬂ_g:in;; 3
‘ M, R brush and terminal, over the ring side of the called line, through the S-':‘nmagd
ber's set, back over the tip side of the Iine, through the T terminal a_!m‘} v i
lower outer contact of cam J, to ground on cam I, In position 16, tn? -».oj;f*-h f_w:; g
‘ tance is connected through the lower contacts of cam U, in parallel with O“gof)m];
winding of the L relay, This insures the release of the L relay with 2 U, g
lesk across the line, In position 16 ground on the armature of the L re'.l.ayt Sf A
nected through the lower inner contact of cam B, and the upper outer contact 0 '
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to the (P,S,) selsctor time alasn circuit, thoredby operating an alamm if the switch
Femains in position 16 for an abnormal length of time, When the receiver is re-
Placed on the switchhook at the called station, the L relay releases, advancing the
switch to position 17, In position 17, a circuit is closed from ground on the arme-
ture of the T relay, through the lower outer contact of cam ¢, to battery through
the B magnet, advancing the switch to position 18, The TRIP magnet is operated in
position 17 and 18 to guard ageinst the brushes catching on the trip fingsr on the
downward movement, In position 18 a circujt is closed from ground on cam I, throtgh
the upper outer contact of cam H, . lower outer contact of cam D, and the upper outer
contact of g¢am R, to battery through the DOWN magnet, causing the selector to move
downward, When the selector has returned to normal, a eircuit is closed from ground
through the Y commutator brush and segment, and upper inner contact of cam C, to
battery through the R magnet, advancing the switch to position 1,

JNPIVIDUAL LINE BUSY
9. If the sleove brush is resting on the sleeve terminal of a busy individual
line, vhen the switch enters position 9, the P,B,X, and TB relays operate, in a cir-
cuit from ground through the lower immer contacts of cam I and B, winding of the
P.BsX, relay, winding of the T8 relay, make contact of the T relay, lower inner and
upper outer contacts of cam L, and S brush, to battery on the sleeve terminal of the
busy individusl line, The T relsy holds in a circuit through its imner winding to
ground on the ammature of the TB relay, advancing the switch to position 10, the &
cam advancing it to position 11, When the switch a2dvances beyond position 9, the L
relay releasess In position 11, a circuit is closed from ground on the amatu'fe o
the L relay, to battery through the R magnet advancing the switch to position 12, In
position 12, a circuit is closed from ground through the lower inner contacts of
cams I and J, make contact of the T relay, lower inner contacts of cams F ard G, to
battery through the inmer winding of the L relay, The L relay operates in this cir-
cuit and locks in a eircuit from battery through its inner winding and meke contact,
to ground on cam I, advancing the switch to position 13, The A cam advances ihe
switch to position 14, In position 14, a circuit is closed from ground on the arma-
ture of the L relsy, through the lower immer and the upper outer contacts of cem &,
to battery through the DOWN magnet, causing this selector to move downward. When
the selector reaches normal ground on the Y commutator brush and segment is conizected
to the R magnet through the upper inner contact of eam C, advancing the sm‘fch ':0
position 17, When the switch advances the L relay releases, thereby releasing the
DOWN magnet and the T and TB relays release, In position 17 a circuit is closed
from ground through the contacts of the busy back interrupter, through the mner#cgn-
tacts of cam 0, outer winding of the T relay and immer contacts of cam K, to batieiy,
glternstely opersting and releasing the T relay. The operation of the T relay closes

& oircuit from the busy back tone circuit, through the 19-AN resistance, Jower contacts

of cam L, make contact of the T relay, inner contacts of cam M, over the ring side oi

the trurk end through the winding of the repeating coil in the assoeiated incoming se-

lector circuit to ground, giving a busy tone to the calling subscriber. A4 wif"i‘l; is
also closed from battery through the lower inner and upper outer contacts of cam X,

18-AT resistance, make contact of the T relay, through the inmer contacts Ofﬂcim o S;e“
the tip side of tho trumk, winding of tho supervisory relay (vhen provided) and repest.
ing coil in the associated inceming seloctor circuit, to ground, csusing the sRpsrvisa’s
relay to operate and release as controlled by the T relay, When the calling subscriber
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or operator disconnects, the associated incoming seldctor returns to normal, releasing
th? X ?elay. The release of the T relay advences the switch to position 18, From
this point on, the circuit functions as described under "Disconnection",

FIRST BUT NOT ALL LINES OF £ PeB,X, GROUP BUSY,

10. If the sleeve brush is resting on the sloeve terminal of a busy P,B,X, line
other than the last in the group when the switch enters position 9, the TB relay oper-
ates in a circuit from ground through the lower inner contacts of cam I and H, windings
of the PeBoX, and TB relays, make contact of the T relay, lower inmer and upper outer
contacts of cam L and S brush, to battery on the sleeve terminal of the busy F.B.Z.
line, The TB relay operated closes the holding circuit through the inner winding of the
T relay, The P,BsX, relay does not operate at this time due to the high resistance of
the busy PeBeX, sleeve circuit, The B relay operated, advances the switch to position
10, the A cam advancing it to position 11, The L relay releases when the switch ad-
vances beyond position 9, In position 11 the L relay re-~operates in a circuit from
ground through the lower inner contacts of cams I and J, maeke contact of the T relay,
break contact of the P,B.X, relay, inner contacts of cam G, to battery through the inner

- winding of the L relay, The L relay operated, closes a circuit from ground on its ama~

ture, to battery through the LOW SPEED magnet causing the selector to move upward and
bunt for an idle P.B,X, line, When an idle line is found the TB relay releases and the
holding clrcuit through the inner winding of the T relay is opened, but the T relay does

not release immediately due to a circuit being closed from ground through the C commtatcr

brugh and seguent, upper outer and lower inmer contacts of cam 0, outer winding of the T
relay, inner contacts of cam N, to battery through the outer winding of the L relay.
When the brushes are centered on the idle line terminals, the circuit through the C
commutator brush and segment is opemed, and the T relay releases, in turn releasing the
L relay, The release of the L relay advances the switch to position 12, and opens the
circuit through the LOW SPEED magnet, stopping the upward movement of the selector. In
Positlon 12 a ecircuit is closed fram ground through the lower inmner contacts of cams I
and J, break contact of the T relay, lower inner contacts of cam B, to battery through
the R magnet, advancing the switch to position 13, the A cam advancing the switch to
Position 14, From this point on the circuit functions as deseribed under "Individual
Line or first line of a P,B4Xs group not busy ",

NOTE;~ The adjustment of the C commutator brush, with relation to the tripped

’ sleeve multiple brush, is such that it dces not break contact with the C

comnutator segment until slightly after the holding circuit through the
inner winding of the L relay is opemed by the sleeve brush leaving the
busy terminal and is making contact with the sleeve terminal of the idle
line, The LS magnet remains operated and the selector continues to move
upward until the brushes are carried slightly above the center of the idle
line terminals, allowing the locking 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 T relay is opened at the C commutator,

‘ releasing the T relay., The T relay, released, opens the holding circuit

through the inner winding of the L relay., The L relay releases discon-
necting ground from the commutator feed bar G, and releasing the LS magmet,
The selector then drops into place, thus centering the brushes on the line
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&PE:-_ terminals, During P,B.X. hunting in position 10-3/4 to 11 the commutator
t'd. feed ground is supplied through cams D and E, from ground in the amature
of the L relay, and under control of the T relay. This is to prevent the
re—operation of the L relay by the closing of a circuit through the C commu-
tator brush and segment, on the overthrow Jf the selector or as it drops
into place,

"ALL PeB. X, LINES OF A GROUP BUSY

11, If all the P,B,X, lines of a group are busy when the selector travels upward
in position 11, the P,B.X, relay operates, when the sleeve brush makes contact with
?he sleeve terminal of the last line of the group as explained under (INDIVIDUAL LINE
BUSY), opening the circuit through the winding of the L relay. The L relay releases
.opening the circuit through the LOW SPEED magnet, thus stopping the upward movement of

: th? selector. The release of the L relay also advances the switch to position 12, From
this point on, the eircuit functions as desoribed under "INDIVIDUAL LINE BUSY".

FOUTINE TESTING OF SUBSCRIBER'S LINE.

1<, When used in connection with a subscriber's line test set jacks T-1 and T-2 ars
connected to the corresponding jacks in the test set by means of patehing cords. The
test set supplants the functions of the incoming selector and sender circuits used in
completing a call, The final gelector is held busy to other selectors during the test.
¥ng period by ground, connscted to the sleeve of jack T-1, The fundamental circuit is
cloged through cam § and the tip of jack T-1, instead of cams ¥ and G and the tip of
the 1ins, as when used on a (REGULAR C4LL), With the above exception, the circuit
functions the same under control of the test set, as previously described until the
switch reaches position 6, With the switch in positipn 6, the circuit normally used to
advance the switch out of position 6, being open at the T.1 jack spring, prevents the
switch from advaneing out of "unit selection position", In position 6, the tip,ring
and gleeve brushes rest on the terminalsg of the line to be tested, and battery in the
test circuit is conmected through the sleeve of the jack T-2 to the sleeve terminal
holding the selected line busy, The test circuit is connected to the line thrcugh the
tip and ring of jack T-2, A4ll the lines in the bank may be tested by the operaticn of
a "stepping" key, in the test sot. The operation of this key closes the fundamental
sirounit through jack T-1, operating the L relay. The L relay operated closes a carculd
through the LS magnet which moves the selector up to the terminals of the next line.
The fundamental cirouit is then opened in the test circuit, releasing the L relay, thus
stopping the soleotor, A4ll the lines may be selected step-by-step. To re-set the se-
lector to test in another group of lines or to restore the circuit to normal, a "dis-
connact" key in the test set is opsrated, which opens the holding circuit through the
T relay thus releasing it, advancing the switch to position 14, From this. point on
the return of the switch to normal takes place as described under "Disconnsction '.
No_TES FEATUZE,

13. On "no test" calls made over Cordless Incoming Selectors a circuit is closed in
position 7 fram battery on the ring side of the trunk, through the upper outer and lower
inner contacts of cam N, outer winding of the T relay, and upper inner contact of o
J to ground, operating the T relay, The T relay, operated, closes a eircuit from battery
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_ through the B magnst, lower ouber contact of cam B, meke contact of the T relay, to

. ground on cam J, advancing the switch to position 9, The T relay releases when the
switch advances beyond position 8, In position 9 a circuit 1s closed from battery

through the R magnet, and upper outer contact of cam B, to ground on the ammature of
the L relay advancing the switch to position 12, Since the T relay does not operate
in 9 the test of the line selected is omitted and in position 11 P.B.X hunting is
omitted, In position 12 a circuit is closed fram battery through the R magnet, lower
inner contact of qam B, and break contact of the T relay, to ground on cam J, advancing
the switch to position 13, In position 13 a circuit is closed (as in position 9) ad-
vancing the switch to position 15,

PIEMLIURE RELEAGE

14, Vhen ground is removed from the sleeve of the incoming circuit at any time be-
fore the switch advances from position 14, the X relay releases, connecting ground
through the upper inner contact of cam I to the sleeve lead making the selector busy
until the switch returns to nomal, The I relay released, also cloges & circuit from
ground on its right amature through the lower outer contact of cam C, advancing the
switch to position 14, Ground on the armature of the L relay advances the switch ¢o

position 15, The return to nommal from this point on is as described under "Discon-
nsction®,

TCLL TALS
SEhH _Soal,

15, Should the selsctor travel to the tell tale position during selection in posi-
ticns &, 4, 6 or 11 a circuit is closed from ground on the X commutator brush and
segment, lower inner contact of cam C, to battery through the R magnet, advancing the
switch to position 7 or 12, The awitch advances fram position 7 or 12 to position 15
as described under "Units Selection" and "Individual line or First line of a PeBeXs
Grcup not Busy", The return to normal from position 35 takes place as desoribed under
"Disconnection",
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Readjs o001 amp,
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