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. METHOD Ol!' OPERAT!Oll 
~elec.tor Circuit - Incoming l!'rom Special "A" SWi tchboard - Three \',ire 
Dialing - Panel Machine switching s1stem. 

DEVELOPMENT 

l. PURPOSE OF CIRCUIT 

1.1 The purpose of this circuit 1s to intercept a busy line througb 
an associated final selector under "no test" condi t1ons. Having 
intercepted the busy line, t:ti 0 1,. "J"~ t must remain in the talking 
position and shall not return to normal until ihe intercepted line 
is nonnal. 

2. ViORKING LIMITS 

2.1 . This circuit is limited, as to external subscriber•s line loops 
with which it may be connected, to the operating limits of the (T) 
and ( T-1) test relays. All other operating conditions are local. 

OPERA'l'ION 

3. PRINCIPAL FUNCTIONS 

The principal functions of this oircuit are: 

3.l Selection of' a final selector arranged to await release from 
the subscribe~•s switchhook. 

' 3.2 Selection of a final selector arranged to release from the 
subscriber's line after a predetermined time • 

-
3.3 connect to a l:usy line "no test" w1 thout the use of the 1•110 test" 

key by the operator. ( The "no test" key will be removed from the 
· position equipnent when this circuit is specified.) 

3.4 ;',hen the intercepttng operator removes the cord plug from the 
trunk jack disconnection will be delaJed when any one of the follow­
ing conditions are present on tha ~.ntercepted line; 

(aJ Dial tone to subscribe r~ 
(b) Subscribe!" diall-lg. 
(c) Subscriber talking, 24 volt t ransmission • 
(d) Subscriber talkill/!, 48 volt transmission. 
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( e) Incoming aele tor ringing oalled subscri be1•. 
( f )- sender ma.king pre limin&.ry co in test. 
(g) sender collec ting or retul"'?)i:r.1s co ins. 
(h} Subscriber at"ac:h d to trunk to zero operator's posi tiori •. 
(1) Subscriber attachod to a t~o number toll cord. 
(j) I<'inal making switchhook test. 

3.5 Will permit disocnnection ')•1, · "rtar, t;"rJd called line 1s normal. 

3.6 .automatically applies the 11no test" to the final selected 
without the· use of the "no test" key. 

4. CONNECTING ClRCUI'l'S 

4.1 Any stand.a.rd zero operator's position oord circuit. 

4.2 Any standard final selector tha.t ·does not revert impulses 
over the ring. 

4.3 Dialing incoming sender circuit .zs.;.239433, 

DESCRIPTION OF OPERATION 

5. SEIZURE 

ihen the intercepting operator tests the jack associated with this 
circuit and, finding it idle plugs the cord into the jack, the circuit 
may be said to be seized. The (SL) relay will operate from battery on 
the sleeve of the cord, windings of (SL) relay in series, to ground on 
the R cam. The (PLS) relay will also operate over the tip and ring of 
the cord, 500 opm resistance to ground on the "5" cao. The operation 
of the (SL) relay lights the busy ],amp at the position jack. The oper­
ation of the (PLSJ relay operates the (REL) relay, and it, in turn, the 
(L) relay removing the switch from position l to position 2, selecting 
sender. 

6. THQUSANDS REGISTRATION 

Vvhile the function of selecting the sender is in progress thousands 
registration of the required subscriber's number may be made. In posi­
tion l 3/4 of the switch a circuit is closed from ground back contact 
( PLS ) re lay, D cam, front contact (REL) r•e lay, baak contact (TR) re lay, 
winding (ADV) relay to the (TH} stepper. The (TH) stepper will respond 
to the number 'or pulses received: from thE.: (PLS) relay, the . (PLS) relay 
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operating in response to the dial pulses determined by the thousands 
digit dialed by the operator. It will be seen that when the (TH) 
register moved off normal ground was applied from the (TH-B) aro to 
the winding of the (TR) relay. The (TR) relay is shunted however, 
by ground :from the front contact (REL) relay, front contact (ADV} . 
relay, non-inductive winding (TR) relay. This shunt is maintained 
until all the pulses for any given digit are received after whioh 
the (ADV) relay releases, pennitting the (TR) relay to operate. The 
(TR) relay operated, transfers the pulses from the (PLS} relay for 
the subsequent digits to the sender for registration. 

SENDER SELECTION 

\\hen the (L) relay operated, moving the switc.h from position l to 
position 2, a circuit from the winding of the (P) relay to ground on 
the front oontact of the (L) relay was established operating tho (P) 
relay. The (P) relay operated, applied ground from its left hand 
armature and front contact, front contact (L) relay, H cam, to the 
(SS) stepper, and the sender selector is now hunting an idle sender. 
Tuhen the (L) relay operated, a test oirouit was established from the 
1200 ohm winding, front contact, cam o, to the bridging test brush of 
the (SS-A) arc. If the. terminal on which the test brush rests is busy, 
there will be ground which will hold the (L) relay operated, and the 
(SS) switch will step to the next terminal, continuing this until an 
idle terminal is found, that is, the absence of ground. Finding the· 
terminal idle, the (L} relay is released, applying a make busy by 
l'lay of the T cam, back contact (L) relay, to test brush of the sender 
selector, and also moved the switch from position 2 to position 3. In 
position 2 3/4 ground from the S cam, right hand :front ·contact {P) 
relay, operated the (CI) · relay. The· (Cl) relay operated, connected the 
(TH) register to the sender for the purpose of transferring the 
registration to sender rela~s, and also transferred the .pulse lead from 
the (PLS) relay to the sender. When the first pulse of the hundreds 
registration is received in the sender, the sender sequence switch moves 
fr~ position l to position 29 and in position 2 ground is applied to 
the CI lead, (SS) arc F, contacts (C~) rel~, to (CI-1) relay which 
operates. The (CI-1) operated, in turn operates the (CI-2), and the 
incoming selector circuit is now ready to make brush selection. 

8. BRUSH SELJroTION 

In position 3, the (L) relay is operated over the FT and FR leads, 
to the sender and ground on the I cam, moving the switch :from posi t1on 
3 to position 4. .A hold ci •:cu1t for the (L) relay is provided by way 
of the right front contact a-ud (M) .cam, to the sender. The UP drive 
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magnet is energizad and the A coI11IIUtator segment closed to the sender. 
As the bru.sh support moves u~,rd, .impulses are sent into the sender 
from the A cOl'IIDuta.tor S1'g?nent, shunting the (STP) relay of the sender. 
r,hen the impulses required for the particular brush selection deter­
mined by 'tlhe register relay setting, have been sent into the sender, 
the (L) relay releases, and the switch moves to position 5. In posi­
tion 5 the trip magnet (TRIP) is energized read¥ to trip the brush 
selected upon the next upward movement of the brush support for 
group selection. 

9. GROUP SELIDTION 

I~ position 5 the FT and FR leads are again closed from the (L) 
relay, the sender and the I cam, operating the (L) relay, moving tlie 
switch from position 5 to position 6. In p·osition 6 group selection 
takes place controlled by the B commutator segment and the sender •. 
register setting, in a similar manner to what was ,the case for brush 
selection. The UP drive magnet is energized, the brush support moves 
upward, revertive·· impulses are sent into the sender and group s,election 
takes place. On completion o.i. the required selection the (L) relay 
releases and the switch moves to position 7. 

10. TRUNK HUUTING 

In po si ti on 7, the { L) re lay operates to ground at the P cam, 
moving the switch· to position a. A test circuit is applied from the 
(L) relay front contict, I cam, to the sleeves of the trunks of the 
trunk group selected. The UP magnet ·is energized and the brush support 
moves upward over the terminals of the trunks. · If the first trunk is 
idle the (L) relay will rel.ease as the sw1 tch ~eaves position 7 1/4, 
and a busy ground will be applied to the trunk from the T cam, back 
contact (L} relay, I cam to sleeve of trunk. The switch will move 
to position 9. Should the .first· trunk be busy, the (L) relay will be 
held operated, and as the brush support moves upwards the successive 
trunk sleeve terminals will be tested. Finding one of .the terminals 
idle, the (L) relay winding connected to the sleeve will be deenergized 
but will not release until the C corqnutator segment opens. Ttte C 
segment circuit is from the 800 ohm winding of the (L) relay, P cam, 
C commutator, G commutator feed prush, front contact {L) relay. This 
circuit is for the purpose of centering the brush on the particular 
tenninal found idle. on release of the (L) relay the switch moves to 
position 9, and a local circui~ again ' operates the {L) relay and the 
switch moves to position 10, selection beyond. 
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~hen the (L) relay operated in position 9, a locking circuit 
was found from the front contact of the (L}.relay, G cam, to the 
final aelector circuit. .H the same time the 800 ohm winding was 
closed to the final by way of the L, Mand G cams as well as a 
500 ohm resistance to battery. The windings of the {L) rel~ 
together with the 500 ohm resistance, all of which are in parallel, 
1s the "no test" feature of this circuit. This condition is applied 
to the final selector to cause it to attach itself to the called 
line "no test". The final selector tip is extended to the sender, 
and selections are made in the usual manner. After final selections, 
are completed, the (L) relay releases, and,the switch moves to 
position· 14, talking. 

12. SENDER DISMISSAL 

i'hen this circuit advances from position 10, the {PLS) relay is 
released. 'rhe (PLS) relay released-, in turn released the {REL) 
relay, the (P) relay, {CI}relay (CI-1) and (C~-2) following in 
aucdession •. The release of these relays dismissed the sender. 

13. CALLING CORD SLEEVE RF.SISTANCE CHANGE OVER 

When the intercepting trunks, used "without no test" advance from 
position ll to the talking position, a change over in .the sleeve 
resistance is made so that talking battery can be supplied to the 
called subscriber's telephone. Th.is is arranged by opening the 466 
ohm winding of the {SL) relay. This reacts in the cord circuit to 
operate relays that appl;y the required talking battery. This feature 
is made pa.rt of this circuit although not used, the condensers 
preventing interference with the condition on the called line. 

14. TRUNK RELEASE 
,,1 -

In position 14 6f this aw1,ch, after the operator has determined 
in condition obtaining on the called subsqriber•s line, ·release of 
the trunk can follow. on removal of the cord plug from the. tl"lllllt 
jack the (SL} relay releases, applying ground.from the N cam, back 
contact (SL} relay, E cam, to the 149-L interrupter. on closure of 
the B interrupter contact the (W} relay will operate, closing the 
windings of the (T) and (T-1) relays to ground. If the line called 
is busy, either the {T) or the (T-1) rel~ will operate. When the 
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B contact opens, the (Z) relay operates in series with the (W), 
maintaining the (Tl 8.nd (T-1) relays closed to ground. ~hen the F 
interrupter contact closes, due to either t~e (T) or the (T-1} 
relays being operated, the (W) relay will be released• and when the 
F contact opens the (Z) relay will release. This cycle of events 
repeats until the called line is normal in which condition the (T) 
or (T-1) relays cannot operate, and the (Z), (W') relay combination 
is held operate. With the (Z) and (W) relays operated the closure 
of the B interrupter contact now operates the (L) relay and from 
this point the switch is returned to normal. 

15. CONDITIONS QI!' TEST 

1he (T) and (T-1) relays must operate and prevent release of 
the trunk when a~ one of the f ollowing conditions is p msent on 
the called linet 

15.0l If the line comiected to is . talking, suwlied by 24 
volt for transmission from the incoming se lector, dis­
connection must be delayed. 

15.02 . If talking, 48 volt transmission, d1.sconnection must be 
. delayed. 

15.03 . If t he su'br,cri ber is listening 1·0 dial tone, disconnection 
muiwt be delayed. 

15.04 If dialing, d l .l'.."")nnection rn1is t be delayed. 

15.05 If incoin1ng . sel ·. tc., r is •1 nging called line, disconnection 
must b~ delayed. 

15.06 If operator is r ing~ , '! a.lled line, disconnection must 
be delayed. 

15.07 If sender is :naJd.ng pr eh ·• ,1·,. r y coin test, sender must not 
be interfered with and disco.nrrn r on must be i.ela.yed. 

lQ.08 If sender is collecting or ret,,J ··d ng coins disconnection 
must be delayed. . 

15.09 If subscribe r is calling zero opeN• .. o r disconnection must 
be delayed., 

15.10 If l ine connected to is attached to a two number holding 
cord, disconnection must be delayed. 
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If the final used ttno test" with the interc~ting trunk is 
attached to a line on which a final is awaiting release from the 
subscriber's switohhook,and the line loop is of low resistance, U. 
(T) or the (T-1) relays will not operate. a.nd to prevent dis­
connection, the switch is advanced from position 14 to position 16. 
In 14 3/4 a closure to the tip of the trunk fr<JD the (L} relay is 
effected. This holds · the relay operated to ground in the final 
selector oirouit awaiting subscriber's switchhook: release. Should 
the line loop resistance, when the final on the called line is 
awaiting switchhook: release, be above a given value, the {T) and 
(T-1) relays function and the switch is held in position 14. 

OVERFLOW 

Should all trunks of a trunk group be bus~ at . the time the switch 
is trunk hunting the bro.sh support will continue to the overflow 
terminal of the group, the (L) relay will release, and .tlue to the 
fact that the Z commutator segment is no~ closed the switch will 
advance to position 17. In position 17, the tip and ring of . the cord 
is olosed through the 500 ohm resistance and jl60 interrupter which 
will flash the cord lamp, info:nning the operator of the condi-tion present. 

18 • . TELL-TALE 
.,.-. 

Should the bro.sh support move to the tell-tale position during 
any one of the selecting periods, f'or any reasan, the switch will 
advance to position 17, the overflow position a.nd information will 
be given the ope·rator by · the flashing supervisory lamp. 

19. ABAN:OONED CALLS 

If the operator should abandon the call when this ~irouit is in 
the brush or group seleotio~ positions, ground from the back contact 
of the (REL} relay, D cam, M cam and the (L) relay, w111 send the . 
brush support, to tell tale, release of the circuit will follow in 
the usual manner. l)lring selection b.eyond, . if the call is. abandoned 
before the final has completed selections, , the ground from the · (REL) 
relay is used to send the final.to tell-tale. 

ENG: o.w.H. 
November 16, 1926. 
!k5 . 
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CHK'D BY: G.E.H• APPROVJJ;D E. R. COOKE 
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:MKTKOD OF OPEATIOJr 
for Mieoellaneou• Alam Circuii■ • qpearlna On Floor il&llll :Board. w ial:utl 
S;rai•o 

Md th• ttllowiq parasraph ,-

860 .A.Ul>o .lLAlll S'lo FUSI ALABl 

8601 Opera'\ion ot a floor alam board or mail'l alara bo~ fuse 
ooaneot• baiier;r to operate rela7 (:ril) w)11cll 11,:Jit• '\he alara 
board tu• lamp {:PA), lights the trollbl e de■ko Wh• '11• operw 
atecl h.•• 11 reaoTe4, relq (FU) r•l••es• reatorlD& '\he cin­
ov.i t '\o :iaormalo 

DG1 leLe:B• 
~ril :s, 19290 
AR 

APP'l>a Lo '!e VABKS 
loRolil• 
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