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Thie Method of Operation was Prepared from Issue 12 of Drawing Es-2-i0293. 

METHOD OF OPERATION 
Panel System - Starting Circuit - For Use ith Panel Line Finder - With Trip 
Circuit Lockout Feature. 

DEVELOPMENT 

le PURPOSE OF CIRCUIT 

Thie circuit is used to control the routing of calls to the respec
tive line tinder selectors and to start an idle selector hunting oTer 
the line teminals !or the calling line o 

2 • WOIE ING LIMITS 

2.1 None. 

OPERATION 

-r 3. PRINCIPAL FUNCTIONS 

The principal t'tmctions ot this circuit are: 

3.1 To route the call. 

3.2 To start a selector hunting tor the calling line. 

3.3 To release the trip relsy in the associated trip circuit 9 

thus penni tt ing another call to start in any other group. 

3.4 To prevent a second call being served in any trip circuit 
until all calls waiting in other trip circuits have been 
served. 

3.5 Each regular start circuit is equipped with an emergency 
plug and jack for immediately replacing the regular circuit 
with an emergency circuit at any time. 

3.6 To test the line finders. 

3. 7 To return to normal. 

To tree the start circuit. 

4o CONNECTING CIRCUITS 

This rill function: 
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If either the STA or STB relay remains operated due to the failure 
of the TR or TR-1 relay in the trip circuit to be shunted out snd re
leased, the KF relay operates as soon as interrupter contacts 1, 3 M.d 
5 close and locks under control of the STA or S!'B relay. If it remains 
locked tor approxiraately t1K> seconds, interrupter contacts 2 and 4 
close and connect ground to either the TR or 'l'R-1 relay in the trip 
circuit, depending on whether the call is through the A or B sub-group, 
releas1ng the TR or TH-1 relay. When ground 18 rEmoved by the opening 
of the interrupter contacts 2 or 4 the STA or STB relay releases re
leasing the ICF relay and restoring the circuit to normalo 

START CI ICUIT AI.AIM 

The closure of the interrupter contact 6 which occurs at the sane 
time contacts 2 and• are closed while the KP' reley is operated, oper
ates the KA relay. The KA relay operated locks under control of the 
key at the trouble desk, lights a lemp at the trouble desk individual 
to the line finder frame and operates an alarm. The operation of the 
key releases the KA relay, extinguishing the lamp and silencing the 
alarm. 

ALL ::ELEC'IORS IN ONE &JB-GROUP BUSY 

If all the selectors in sub-group A, for e:xsnple, are busy, the CA 
relay operates in a circuit from ground over lead CH, 500 ohm winding 
ot the CA relay to battery through the 600 ohm reaistance c. The CA 
relay operated transfers the circuit over lead I from the winding ot 
the STA relay to battery through the winding of the SA relay and the 
break contact ot the SB relay. When a -call 11!1 now received the SA re
lay operates in turn operating the STB relay. The STB relay operated 
operates a relay in the district, thus starting a selector in the B 
sub-group hunting -tor the calling line, and .~loses a locking circUi t 
through the 1000 ohm winding and make contact of the CA relay. This 
1s to prevent the release ot the CA relay should a selector become 
available in the A sub-group while a call is going through t he B sub
group. If all selectors in sub•il'oup B ~ busy t h e operation ia 
similar except that the CB, SB. and STA relays :QoW operate . The STA 
relay operated, starts a aelec:"t'or in the A aub-group hunting as ex
pl ained beto re. 

ALL SELECTORS IN BOTH SUB-GROUPS WSY 

I f al l t he s e lectors in bot h sub-groups are busy , bo t h t he CA and 
CB rel ays are ope r ated . Should a call be recei ved in ei ther sub
group under the s e co ndi t ions t he cor re sponding SA or SB relay operates 
but neither the ( STB) nor ( STA) rel ay operates as the circuits to 
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ground on the armatures of the CA and CB relays are open. When a call 
is received in the A or B eub-group while all selectors are busy, the 
meesege register in the start circuit operates through the make con
tacts of the SA reley to ground on the armature of the CB relay it the 
call is in sub-group A or through the make contacts ot SB relay to 
ground on the armature of the CA relay if the call is in sub-group Bo 
The message register thus indicates the number of calls 1'ihich were 
originated while all the line finders were busy. 

TESTINJ LINE FINDER SELECTOR 

The testing equipment which is shown associated w1 th the st art 
circuit provides for the testing of any particular line finder selec
tor at any time. The test line used with the test box circuit for 
making the test is the first or bottom line ot the bottom bank in 
both the A and B sub - groups, the first line terminals in both sub
groups being connected together. When the #184 plug shown on the line 
tinder circuit is inserted in t he t est jack ot the line finder under 
test, the ST and ST-1 leads are connected together, and the circuit 
which supplied the battery to the ST lead through the LF relay in the 
line finder circuit is transferred to lead z, or i f the automatic test 
circuit is used, the wi nding of the LF relay in the line finder cir
cuit is connected through the test circuit to the start circuit over 
lead Zo When the plug of the test box cord is inserted in the test 
jack or the line finder is being tested by t t e automatic test circuit, 
the A relay operates :from ground on the test _jack or lead to automatic 
test circuit to battery on the contact of the AL relsy, provided the 
AL relay is no:roal, indicating that there are no calla waiting to be 
sened; and also in the case ot the automatic test circuit, provided 
the line finder is idle. The A relay operating locks to battery on 
its contact, opens the circuit o'90r the TR lead, thereby preventing any 
other calls f'rom starting, opens the battery supply lead to the AL re
lay thereby preTenting this r•~Yt, from operating on calls wai Ung to be 
served, and connects ground to the winding of the B relay which oper
ates it both STA and STB relays are normal, indicating that the atari 
circuit is ready to handle the test call. The B relay operating locks 
under control of the A relay, closes the test line through, thereby 
operating the L rel~ in the test line, opens the series path tor 
locking up TR relay• in all trip circuits beyond the first, in aeries 
with the STA relay, thereby preventing a call from being started in a 
succeeding trip circuit after the start circuit is free and before the 
test circuit has had time to start the line finder under test, oper
ates t he C and C-1 relays and connects battery to the windi ng of the D 
relay. 

If the au t omatic test circuit has found the line finder busy the 
circuit through the A relay is left open, the A relay does not operate, 
and the teat call ia blocked until the line finder becomes idle. The 
C reley operated ( a) opens the circuit through the S.A. re l ay preventing 
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this relay trom operating and starting a line finder in the B group in 
case all the line fiIXlera in the A group become busy while t he test 
call is going through (b) opens the no:nnal ST lead, (c) connects lead 
z through to t he STA relay in the start circuit and (d) opens t he cir
cuit through the STB relay. The C-1 relay operated (a) closes the cir
cuit over the TR lead from battery on the nonnally closed contacts ot 
the STA and STB relays, (b) connects the K lead of rub-group A With 
the K lead ot sub-group B thereby connecting the K canmutator segments 
ot all the selectors ot both sub-groups together and (c) connects the 
y lead ot sub-group A with the Y lead of sub-group B so that the GA 
relay will be operated by a selector in either aub-groupo When the L 
relay in the teat line operates, the trip ci rcu1 t f'unct ions and con-
nects ground through the TR relay in the trip circuit over lead TR, ~ 
make con tact ot C-1 relay, break contacts ot STA and STB relay a to 
battery, operating the TR reley in the trip circui t. The above TR re
lay locks over l ead I, break contacts of CA and SB relays to battery 
through the winding ot the STA relay in parallel with the 1000 ohm re
sistance, operating the STA relay. The STA relay operated short-cir
cui ts the 500 ohm winding ot the CA relay, connects ground to lead K, 
operates the D relay, and closes a circuit tram ground through the 
break contacts ot the GA relay, make contacts of t he C relay over lead 
z to battery thrwgh the LF relay in the line finder circuit, causing 
the line finder to start hunting for the calling line. The D relay 
operated l ocks to ground on the armature ot the A relay. When the STA 
relay releases a f ter the line tinder has passed the tripping zone, the 
E relay operates from ground on t he left inner arroo.ture ot the STA re
lay, make contacts ot the D relay to battery through the break contact 
and winding ot the E relay. The E relay operated locks to ground on 
the armature ot the A relay, releases the C am C-1 relays, closes the 
series path tor locking up the TR relays in the trip circuits beyond 
the first, which liB.S opened by the B relay, closes the circuit trom 
battery on the contacts of the STA and STB relays which was opened by 
t he operation ot the A relay and later closed by the operation ot the 
C-1 relay through to the TR lead, and closes battery to the .AL relay 
which was removed by the operation ot the A relay. This leaves the 
start ci r cuit pdpared to handle regular calls. 

When the pl ug ot the t est box cord is removed from the jack, or 
the automatic test circuit has been restored to nonnal, t he A relay 
is released , rele asing t he B, D and E relays and r es tori ng the t e st
i ng •tlli pment to no rmal • 

• ,, 12. SUB- GROUP "A" LINE FINDERS ONLY E UIPPED 

When only sub-group "A" line f i nders are equipped, "C" wiring i s 
omitted and D wi ring :furn ished, and t he operation or relay (SA) wben 
a call comes i n wi th all "A" l ine tinders busy and rel ay (CA) oper
ated , operates the me esage r egi st er . Also relay (STB ) is prevented 
from operating under this condition by t he omis sion of "C" wiring. 
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l3o SUB-GROOP " B" LINE FINDERS ONLY E UIPPED 

When only sub-group "B" l i ne fi nders are equipped, "L" wiring i s 
omitted and "N" wiring furni shed, and the operat i on ot relay (SB) when 
a call comes in With all "B" l i ne t inders busy azn relay (CB) operated, 
operates the message regist er. Also relay ( STA) is •prevented from 
operating under this condit i on by t he omission or "L" wiring • 

.APP 'D. A. PBNRC D 
S.C.E. 
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