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o | PANEL -SYSTEM
START CIRCUIT
- FOR USE WITH PANEL LINE FINDER
i , WITH TRIP CIRCUIT LOCKOUT FEATURE
: MODIFICATION OF ES-240293
) _ FOR TWO CIASSES OF SERVICE
* IN SAME 400 LINE GROUP

CEANGES
A, CHANGED AND ADDED. FUNCTIONS

ALl Provision added for operating a separate peg count regis-
ter for each class of service.

B CHANGES IN APPARATUS
2 - R1964 rels., (PCl) & (PC2) (Fig. 2)
D. DESCRIPTION OF CIRCUIT CHANGES
D1 Mein drawing is shown as Fig. 1, and Fig. 2 added, cover~
ing addition of (PCl)} and (PC2) relays so wired that on a
call from a class 1 subscriber, relay (PCl) operates,
causing the peg count register for class 1 to operate, and
on a call from a class 2 subsoriber, relay (PCZ2) operates.
ceusing the peg count register for class 2 to operate.
Circuit note 116 added, to cover use of Pig, 2,
. ‘ All other headings under "Changes"™, no change.
| 1+ PURPOSE OF CIRCUIT '
“ 1 This circuit is used to control the routing of calls to
4 the respective line finder selectors and to start an idle
selector hunting over the line terminals for the calling
line. It 1s a modification of ES~240293 for two classes
‘ _ of service in the same 400 line group.
2. WORKING LIMITS

2.1 None,
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3. FONCTIONS

5,2'

'3;3
3.4
3.5
3.6
3e7
3.8

3.9
S¢10

3,11

To start a seleotor hunting for the calling line.

To distinguish between .two classes of service in the same
line group and to' indicate to the district which class of
subscriber is making a call,

To release the trip relay in the associated trip circuit,
thus permitting another call to start in any other group.

‘ grevent a second call being served in any trip cirocuit
1 all ocalls waiting in other trip circults have been

served. -

Baoch regulaer start cireuit is equipped with'an emergency
plug and jeck for immediately replacing the regular oir-

-ouit with an emergency ocircuit et any tims,.

To transfer a cell to the Opgoeite sub-group or line
finders, should a call be originated in one sub-group when
all districts of that sub-group are busy. '

To teet the line finders,
To return to normal,
To free.theAstart eircult,

Provision for timed'release-of'start ¢irocult on failure of
line finder to huant or failure of start circult to. release
after a oall.,

Provieion for operating a aenerete peg count register for
each class of servioce. I

4. CONNECTING CIRCUITS

. ] 4.1

4.2
443
4.4

This oircuit will funoction with:
Trip oircult arranged with lockout featurs.

‘Any sender selector°type line finder and distriet oirouit.

Miscellaneous ‘alarm circuit.

Message Treglister connector circuit,

DESCRIPTION OF OPERATION
@ . 5. ORIGINATING CALL

When the receiver at the calling station is removed from
the switchhook on a c¢all originating in the first 20 lines
of a group of 40 lines; various relays in the line and
trip eirocuits operate operating the (STA) relay from

‘ground- over lead I, break sontacts of the (CA) and.(SB)

relays to battery through the (E) resistance in parallel
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.with the winding of the (STA) relay and operating the (AL) .
relay over lead AL. The (STA) relay operated short-cir-
cuits’ the 500 ohm winding of the (CA} relsy preventing it

| from operating and starting a line finder 1in sub-group B
| while a call is going ‘through, comneots ground to lead K,
o . ‘ 'ogorates relay (ST) and removes battery fram the TR lead,
- thersby preventing ocdlls in other trip circuits from
. starting until the line finder brush has been tripped. The
| zST)_ relay operating, removes the short ciraits from the
| (CL1) and (CL2) relays.  If a subsoriber in class No. 1 is
-~ calling, the (CLl) relay will opersate in series with the
~ {(8TA) releay and the (TR) relay in the trip oircuit, over
the CLl lead. If a subsoriber in olass No, 2 is calling -
‘ - the (CL2) relay will operate in series with the (STA) relay
" and the §TR)- relay in the trip ocirocuit, over the CLZ2 lead,
The (OL2) relay operating, causes relays (CL3) and (CL4)
to operate, grounding lead ST through ocontacts on the (STA)
relay, thereby starting a line finder hunting for the oall-
ing line. The (CL3) and (CL4) relays also oconneot low re-
sistanoce battery to the Y lead to either sub-group of dis-
triots, thereby causing a marginal relay in the distriet to
operate and lock as soon as a line finder starts up, as em
indication that a class No, 2 subsoriber is calling. For
a subsoriber in oclass No. 1, the (CL1l) relay operates amgd
?ounds lead ST through ocontacts on the (STA) relay, start-
ng & line finder hunting for the calling line. In this
| case, relays (CL3) eamnd (CL4) do not operate and the margi-~
| nal reley in the district is not operated, thereby indi-
| - - ocating to the district that a class No. 1 subscriber is
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|
|

ocalling. Ground on lead X operates the (K) and (LO) re-~

- lays in the trip circuit, releasing the (AL) relay if it

- is not held operated through other trip circuits. The (AL)

- relay operated holds any (L0) relays locked up that mey be
operated in any ¢r 1{ncirouita thereby preventing a second
6all from starting any trip ocircult until all calls
walting in other trip circuits have been served.

6. STARTING LINE FINDER

' - As the line filnder starts upward, a circuit is closed over
o , lead Y operating the (GA) relay. The (GA} relay operated
. removes ground from lead ST, locks to ground on the arma-
‘ - ture of the (STA) relay and qloses a circuit operating the
| . B8TP(A) megnet. The STP(A) magnet remains operated until
| the release of the (STA} relay. Ground is also connested
S , to lead CH operating the (CA) or (CB) relay when all line
| - Tinder seleotors in a sub-group are off normal., As the
| . . 1ine finder continues upward, ground is momentarily con-
| . - nected to lead K, thus releasing the (TR) relay in the trip
| cironit and the (CL1l} relay or ths {(CL23), (CL3) and.{CL4)
| relays in tle start circuit, but holding the (STA) relay
| opérated. The (CLl) relay, or the (CL,S? and (CL4) relays,
releasing opens the oircult through the STP(A) magnet which
releases and steps the brushes of the A group distributor
sslector to the next terminals. When. ground is disconnected
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fran lead K, the (STA) relay releases apd (a) opena the
locking circuit of the (GA) relay, which releases (b)-opens
the circuit over lead X, thereby opeming the locklng peth -
of the liné finder make busy relay (c¢) releases the (ST)
: ' relay, which reconnects battery to the TR lesd, theredy

o allowing calls to be handled in other trip:eireuits, end
(d) removes the short oircuit fram the 500 ohm winding of

. the (CA) relay which does not operate unless all selectors .
in the group are busy. '

The operation for a call originating in the last 80 lines -
of & group of 40 lines will be similar to that already de-
soribed for the rirst 20 lines except that the (STB), (0B) -
. and (GB) relays and STP(B) megnet and the (TR1) reley in
the trip ocircuit sre involved instead of the ;sn + (OA)
apd (GA) relays and STP(A) magnet and the (TR) reley in
the trip oirounit. | - '

7. EMERGENCY RELRASE OF START CIRCULT

If either the (STA) or (STB) relay or the {CL2), {(CL3) ana
(C14) relays remain operated .due to the rfailure of the (TR)
or (TR1) relay in the trip circult to be ahunted out and
released, the (K¥) relsy operates as soon as interrupter ,
contaocts I, III and V elose and locks under ocontrol of the
(sTa), (STB), {CL3) or (CL4) relay. If it remains looked
for approximately two seconds, interrupter contact II op-
erates relay (KFl), which connects battery thru resistance
(L) to the "ST" leads, to shunt down the (LF) relay in, the
associated line finder, in case of failure of line finder
to hunt, and connects ground to elther the (TR) or (TR1)
relay in the trip cirouit, depending on whether the call
is through the A or B sub-group, releasing the (TR) or
(TRL) relay and the (CLl) .relay or the {CL2), (CL3) and
(CL4) relayas. The operation of relay (KFl) also closes
ground to the STP(A) or STP(B) magnet thru make contacts on
the (GA) or {(GB) relay, to prevent the switoh from advanc-
ing and allotting the next line finder until ilnterrupter
contact II opens, in order to allow more time for shunting
. down the (LF) relay. The (KFl) rslay releases when inter-
rupter contact II opens, and releases the (3STA) or (STB)
relay which in turn releases the (K¥) relay restoring the
circuit to normal,

.8. START CIRCUIT ALARM

; , The clogure of the Ilnterrupter contact VI whlch ocours at -
! . the same time contact II is olosed while the (KF) relay is
\ , operated, operates the (KA) relay. The (KA) relay operated
| locks under control of the key at the trouble desk, lights
! a lamp at the trouble desk individual to the line f inder

frame and operates an alarm. The operation of the key re-

_ leases the (KA) relay, extinguishing the lemp and silence
ing the alerm, ’ -
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9+ ALL SELECTORS IN ONE SUB~-GROUP BUSY

If all the selectors in sub~group A, for example, are busy
the (CA) relay operates in a circuit from ground over lead
CH, 500 ohm win of the (CA) relay to battery  through
<9 | the 600 ohm.resistance (C). The (CA) relayqerated trans-
fers the circult over lead I-from the winding of the (STA)
relay to battery through the winding of the (SA) relay amnd
the break contact of the (SB) relay. When a call is now
received the (SA) relay operates in turn operating the
(STB) relay. The (STB) relay operated on the operation of -
the (ST) relay and either the (CLl) relay or the (CL2),
~ (CL3) and (CL4) relays operates a relay.in the district,
. thus starting a selector in the B subh~group hunting for .
. the calling line, and closes a locking cirouit through the
- 1000 ohm .ndins and make cont.agt' ‘of the (CA) relay.. This
is to prevent the release of the (CA) relay should a se- -
lector become available in the A sub-group while a call is
going thru the B sub«grgyy. n all ‘selectors in sub-group
B are busy the operation is similar except that the (CB),
(SB) and (STA) relays ‘fnow operate, The (STA) relay opera-
ted, starts a select in the A sub-group hunting as ex-
pPlained before. ‘

10, ALL SELECTORS IN Bo'm sun-cnoups BUSY

"If all the se}fectors in both sub-groups are bdusy, both the
(CA) and (CB) relays are operated. Should a call be re~
ceived in either sub~group under these conditions, the cor-
reaponding (SAg or (SB) relay operates but neither the
(STB) nor (STA) relay operates as the circuits to ground
on the armatures of the (CA) and (CB) relays are open.
- When a call is received in the A or B sub-group while all
selectors are busy, the message register in the start cir-
" ocult operates through the make contacts of the (SA) relay
- to ground on theé armature of the (CB) relay if the call is
.~ 4in-gub=group A or through the make contacts of (SB) rela
. to.ground on’ the armature of the (CA) relay if the call
: .+ v in_gub~group B. - The measage register thus indicates the
() : " number of callg which were originated while all the line
' '-'rindara wara busy . S

11‘ TBSTIRG m mmr.n SEEG‘I‘OBS

T v;'!he testing oquipment wh:lch 18 shown associated with the
, - start eirocuit. grovldea for the testing of any particular
- 13ine finder selector at any time, The test line used with
the test box circult for making the test-is the first or
. ‘bottom line of 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
finder oircuit is inserted in the test Jack of the line
finder under test, the ST and STl leads are connected to-
- gether, and the circuit which supplied the battery to the
sT lead through the (LI') relay in the line finder cirouit:

—_—
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z.

is transferred to lead Z, or if the automatic test circuit
is used, the winding of the (LF) relay in the line finder
cirouit is connected through the test circuit to the start
circuit over lead Z. When the plug.of the test box cord
is inserted in the test jack or the line finder is being
tested by the automatic test circuit, the (A) relay oper-
ates from a resistance ground on the test Jack or lead to
automatic test circuit 1f relays (STA), (STB) and (AL) are
normal, indicating that the start circuit is idle and that
there are no calls walting to be served; and also in the
case of the automatic test circuit, provided the line
finder is 1dle, The (A) relay operatlng locks to battery

~on 1its contact, opens the cirouit over the TR lead, therebdy

preventing any other ca%ls from starting, opens the battery
supply lead to the (AlL) relay thereby preventing this relay
from operating on calls waiting to be served, and connects
ground to the winding of the (B) relay which’ operates if

- both (STA) and (STB) relays are normal, indicating that

. the start circuit 1s ready to handle the test call. The

- (B) relay operating locks under control of the (A) relay,
‘closes the teat line through, thereby operating the (1) re-

lay in the test line, opens thie series path for locking up
(TR) relays in all trip circuits beyond the first, in
series 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 circult has had time to

.start the line finder under test, operates the (C) and (Cl)
' relays and connects battery to the windlng of .the (D) re-

lay .

If\the automatic test circult has found the line finder
buqy the oircult through the (A) relay is left open, the
(A) relay does not .operate, aiud the test call is blocked
until the line finder becomes idle. The (C) relay opera-
ted (a) opens the circult through the (SA) relay prevent-
ing this relay from operating and starting a line finder
tﬁe B group in case all the line finders in the A group
become busy while the teat call is going through, (b)
opens the normal ST lead, (c¢) opens the circuit through ths
(STB) relay, and (d) opens the operating circuit of the
(Al) relay. The (Cl) relay operated (a) closes the cir-
cuit over the TR lead from battery on the normally closed
contacts of the '(STA) and (STB) relays, (b) connects the
K lead of sub~group A with the X lead of sub-group B there-
by connecting the K commutator segments of all the selec~
tors of both sub-groups together, (c) connects the Y lead
of sub~group A with the Y lead of sub-group B so that the
(GA) relay will be operated by a selector in either sub-
group and (d) connects lead Z through to the (STA) relay .
in the start circult. When the (L) relay in the test line
operates, the trip circuit functions and connects ground
through the (TR) relay in the trip circuit over lead TR,
make contact of (Cl) relay, break contacts of (STA) and

(STB) relays to battery, operating the (TR) relay in the

—
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trip oircuit, The above (TR) relay locks over lead I,
dreak oontacts of {CA) and (SB) relays to battery thru
‘the winding of the (STA) relay in parallel with the 1000
~ -ohm resistance, operating the (STA) relay. The (STA) re~
- lay operated short~sircuits the 500 ohm winding of the (CA)
‘ '~ relay, conneots ground to lead K, operates the (ST) relay
and closes a ciroult through the meke contacts of the (613
relay over lead Z to battery through the (LF) relay in the
j . o line finder circuit, The (ST) relay operating, removes
| the short circuit from the (CLl) relay, which operates in
L . geries with the (TR) and (STA) relays and connects ground
- to the (STA) relay contacts operating the (D) relay, and
- also-the (LF) relay in ‘the line finder ocircuit over lead
. Z, therehy causing the line finder to start hunting for the
' ocalling line, The (D) relay operated locks to ground on
the armature of .the (A) relay, and prepares a oircuit for
operating the (E) relay on thé release of the (CLl) relay,
When the (CLl) relay releases after the line finder has
passed the tripping zone, the (E) relay operates from the
ground thru the back contacts of the (CLl) and (CL2) re~
lays, make contacts of the (D) relay to battery thro
. the break contact and winding of the (E) relay. The (RE)

- relay operated locks to ground on the armature of the (A)
relay, releases the (C) and (Cl) relays, closes the series
path for locking up the {TR) relays in {ne trip oircuits
beyond the first, which was opened by the (B) relay, closes
the circuit from battery on the contacts of .the (Stl) and
(STB) relays which was opened by the operation of the (A)
relay and later closed by the operation of the (Cl) relay
through to the TR.lead, and closes battery to the (AL) re-
lay which was removed %y the operation of the (A) relay,
Thi: leaves the start oircuit prepared to handle regular
calis, . : ’

The trip oircuit in which the test line is located is nor-
mally arranged to serve class No, 1 subscribers, To check
the operation of the marginal relay in the district which
- ‘glves the indication for class No, 2, the resistance ground
. put on the S lead by the .test oirou:l% is replaced by a
- direct ground, This ground operatés the (Al) relay in mul-
tiple with the (A) relay, The (Al) relay loocks under con-
~-.._trol of the (E) relay, transfers the CLl.lead from the
trip circuits, to the (CL2) relay and closes a locking cir-
ocuit for the 10),relay, preventing this relay from release
ing until the (Al) relay has releaseds The (CL2) relay
operates instead of the (GLl) on the operation of the {ST)
, relay. Relay (CL2) in turn operates relays (CL3) and .~ -
. (CI-':{, grounding the (STA) relay contacts to start the line
finder and also connecting low resistance battery to the Y
lead to operate the marginal relay in the distriot for
?1ving the classg No. 2 indication., The operation of the
D) relay, in addition to its other functions, opens the
operating path of the (Al) relay, preventing this relay
from reoperating from ground in the test circuit when re~
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lay (C) releases, and. thex;'eb“y preventing ohancé of wfong
0lass indication, - S ; .

When the plug of the test box cord is removed from the
» Jaok, or the automatic test oirocuit has been restored to -
. ; : normal, the (A) relay is released, releasing the (B), (D)
' ang (E’ relays and restoring the testing equipment to nor~
male o . : : .

12, SUB GROUP A LINE FINDERS ONLY EQUIFFED - |
o When only sub~group A line finders are equipped, J wiring
is omitted and X wiring furnished, and the operation of
® | relay (3A) when a call comes in with all A line finders
‘ " busy and relay (CA) operated, operates the message reg-

ister, Also relay (STB) is prevented from operating under
this ocondition by th_g omission of & wiring., ‘ ‘

13, SUB~GROUP B LINE FINDERS ONLY EQUIPFED

When only lub-gro:x B line finders are equipped, H wiring
is omitted and X wiring furnished, and the operation of
relay (SB) when a call comes in with all B line finders
' busy and rela{ (CB) operated, operates the message regis-
~ters Also relay (STA) is prevented from operating under
this ocondition by the omission of H wiring. -

14, PREVENTION OF WRONG CLASS INDICATION .

- Should the (CL3) or (CL4) relay (relays gﬂw
oclass indication) be falsely operated, the TR lead is —
opened through the back contacts of the (CL3) or (Cl4) re-
-lay, thereby preventing calls from belng atarted and the

(Kﬂ relay is operated by ground from the {(CL3) or (CL4)
relay front ocontacts, through interrupter contacts I, IIl
and V, After two seconds, relay (KA) operates through !
interrupter contaoct VI, and contacts of (XF) reley, Relay .

: : (KEA) looks and operates an slarm, as oovered in paragraph

® o o
' Should contacts 1 and 2T or 3 and 4B of (CL3) or (Cl4) re~
lay become orossed ground from the district over the Y
lead when the (LF) relay in the line finder operates,
causes the (XA) relay to operate and lock and operate an
alarm, as oovered in paragraph 8,

‘ . Should the (Al) relay remain operated after being operated -

S ' by the test circuit, for testing the marginal relay in the
distriot for c¢lass No, 2 indication, the (C) relay is held
operated, preventing any regular calls from being started.

"~ It a call ocomes in, the (STA) relay will remain operated,
operating the alarm as covered in paragraph 8.
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i .- Should contacts 1 and 2B of the (Al) relay become ;%g_gos,séd,
| . thereby ssusing the operation of both (CLl) and (CLE) re~"
| . - lays on calls originated by either olass of subsoriber, -
| the oircuit for operating the (CL3) and (CL4) relays and
| _‘ giving the indicetion for class Ko, ‘8 subsoriber is opened
- by the operation of the (CLl) relay,  Also the (KA) relay
- i8 operated and loocked on ground through front contacts of
‘ ' (CL1) end (CL2) relays in series, operating the alarm.

15, PEG COUNT REGISTERS ~ (FIG. 2)

When Fig, 2 is furnished, relay (CLl) operat on a call
' . from a class 1 subsoriber, operates relay (PCl}, which in
‘ B turn operates the peg count register for olass l., Siml-.
‘ larly, relay (CL3) ogoratlng on a ocall from a olass 2 Bubw:
soriber, operates relay (PCH), whioh in turn operates the
peg count register for olass 5,- :

. BELL TELEPHGNE LABORATORIES, IRO.
 DEPT. 338 .

ﬁ;u'o
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