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Equipncnt Engineering Branch, Hawthorne, . Issue_3 BT 50240%
Appendix 1l.

Septemder 21, 1927,

This Appendix wae prepared from Issue 4O of Drawing T=-502493.

D O PE N
District Selector Circuit = Line Circuit - Trip Circuit -« Starting Circuit -
Time Alarm Circuit and Line Pinder Circuit for Flat or Ind, Message Rate Line ~
Panel Machine Switching System.

A, B and C wiring were added the functions of which are as follows:

A" wiring inocludes the original arrangement, before "B* and *C* wiring
were addsd,

*B* wiring includes an arrangenont for returning the line. finder from tell-
tale and prevents simultaneous up and down drive trouble., With *B® wiring the
(DS) relay is under control of -the (LP) relay instead of being wired direct -

‘to the M segment so that it cannot operate and conne¢t on the DOWN drive ' when

the (LF) relay is operated. Alsc the (H) relay armature is wired to the N
segment ground. The (LF) relay centact controlling the up magnet is wired
direct to ground insdtead of through the N segment and ths make contact of the

" (F) relay formerly wired to the tell-tale circuit is wired over leads 6 eand 1l

to the H lead at overflow and thereby insurés the relsase of the trip circuit,
with the above wiripng ohanges when the line finder goes to tell tals without
tripping a brush, the (LF) relay releases as the N and C segments are opsnsad,
thus relsasing the UP«drive magnet and the (F) relay as soon as the sender 1is
founds The release of the (F) relay operatss the (DS) relay which locks and
insures the return of the line finder elevator.

*C" wiring provides for eliminating the simultaneous operatian of tho oy
and DOWN drive magnets only. . .

ENG: D.C.¥. " CHK'D. BY: D.C.VW, APP'D. BY: L. T. MARKS
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This M. of 0. was prepared from issue 39 of T-502493.

METHOD OF OPERATION :
District Jelector Circuit - Line Circuit, Prip Circuit, Starting Clrecuit -

Time Alarm Circuit and Line Finder Circult For Flat or Ind. Message Rate
Lines - Panel Machine Switching 3ystem.

DEVELOPXENT
l. FPORPOSE OF CIRCUI?

1.1 This cirouit 1s arranged to Rout. calls, start Line Finders,
Find Galling Subscribers Line, and comnsct it with various switch-
ing apparatus necessary to Complete a call.

2. WORKILR
2.1 _This clrcuit has Maximum extermal trunk supervisory loop raage

of 5010 ohms. It is also used with subscribers loops of S00 ohm .
maximum and & minimum leak of 10,000 ohms. '

2.2 “Thia oircult has & maximum external loop resistance of 750 ohms
and a minimum leak of 10,000 ohms with individual coin lines.

OPERATION

851 Cense Starting Circuit Punction.
3.2 Route c&ila.
3.3 Pind Callimg Line.
3.4 Start Sender Selector.
3.5 Establish Talking Connequun.
3.6 Provide Timing Alarm Feature.
4. CORNZCTING CIRCUITS
4.1 iny Standard Inooming Circuit.
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_ DESCRIPTION OF OPERATION
5. LINE AXD TRIP §IRQUIT

6.1

5.2

Originating A Call

The operastion of a call originating in the first ten lines of a
group is as follows:~ When the receiver at the calling station is
removed from the switchhook, the (L) relay in the line circuit oper-
ates, through the 200 ohm resistence, winding of the (L) relay, con-
taot. of the (CO) relay, over the ring sids of the subsoriber's loop,

‘back over the tip side to ground on the armature of the (CO) relay.

The line relay.(L) operated connects battery to the H terminal of
the line and operates the (BA) relay through its inner winding,

Thé (BA) relay operated, operates the (TR) relay from ground on the
armature of the (BA) relay, bresak contact of the (K) relay, 700 ohm
winding of the (TR) relsy, to battery over the TR lead. The (TR)
relay operated, (a) operates the two trip magnets, (b) opens the
locking series circuit through the (TR) relays in the other bank
groups and (c¢c) logks through its 600 ohm winding to battery on -
terminal 1 snd brush of the @ group distributor selector in series
with the (STA) relay in the start circuit.

STARTING A LINE FINDER

_When the (STA) relay in the start cirocuit operates it starts a
line finder hunting for the calling line. Bach TRIP magnet oper-
ates its trip rod, thus tripping the corresponding group brushes
of the associated selectors on its respective side of the frame.
ground on the ¥ lead operates the (K] relay which, (a) Locks to
ground on the armature of the (BA) relay under control of the (0)
relay, (b) Opens the ecircuit through the 700 ohm winding of the
(PR) relay, thus preventing another line finder selector from be-
ing started by this call (¢) closes a circuit from the 1500 ohm
winding of the (0) relay, but the (0) relay does not operate at
this time on account of insufficient amouant of current through
the winding. As the line finder selector moipnﬁup'ard and at
the end of the tripping tome, ground on the K commtator brush
and segment, short ocircuits the 600 ohm winding of the (TR) re-
lay. The (TR) relay released, closes the locking series circult
through the (TR) relay in the other groups and openg the oirouit
+*+hrough the two trip megnets, which release.
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Releasing The Trip Circuit

When the selector brushes make contact with the terminals associ-
ated with the calling line, battery on the H terminal operates the
(0) relays The (0] relay operated, opeas the locking ‘cirocuit of the
(K} relay but the (K) relay is very slow in relessing and holds the
(0) relay operated through the 1500 ohm winding in order to permit
the (BA) relay to releass before the (0} relay, otherwise anpther
1line finder mey be started by this call. When the line has been
found the distrioct functions and connescts battery te lead S, oper-
ating the (CO) relaye The {CD) relay operated, releases the lins,
(L} relay which in turn releases the (BA) relay thus opening a
circuit, releasing the (0) relay. Another call msy now start within
this same group of ten lines if the starting circult is ready for
the call. .The operation for a call originating in the-last ten
lines of a group of twenty, will be similar to that alresdy described
for the first ten lines except that the (BA-1l}, (K-1), (0-1) and (TR-1)
relays are iavolved instead of’ the (BA), (o). (™R) and (K) relaws.

gimultu_xoous Calla

. If there 1is a simultaneous call in both the first and last temn
lines of a group of twenty lines, the relays of both sub-groups will
operate as already desorided, starting two line finder selectors in
different sub-group at the same time. In this case, the line wind-
ings of the (0) sand (0-1) relays are connected together through the
make oontacts of the (BA) and (BAa~l) relays. The (0) ard (0-1l) re-
lays will therefore operate in parallel when the H brush of either
or both line finder selectors make contact with the H terminals of
the calling line.

Wwssage Register

On message register calls, a measage register operates on
battery over lead H. 4

Terminating Calls

When the finsl seleotor conmdcts t& the tip, ring and sleeve
terminals of an idle line at the final multiple, battery through a
resistance in the final circuit is somnected over the S lead to
ground through both windings of the (CO) relay (on individual lines
or the last line of a group of consecutive lines) or through the 100
ohm winding of the (CO) relay on an intermediate line of a group of
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consecutive lines. 'Tthe (CO) relay eperated, disconnects the (L)
relay battery dridge from across the tip smd ring of the line.
When the final seleotor returns to normal, the oirouit through
tbe winding of the (CO) relsy is opensd, releasing the re‘laa and
restoring the eirouit to normal. .

6. STARTING CIRGUIZ
6.1 griginsting call

When the receiver at the cslling station is removed from the
switohhook, various relays in the line and trip circuits operate,
operating the (ST-A) relay from ground over lead I, terminal 1 and
brush of the G group distributor selector, break:contasts of the

(G}, (CA) and (SB) relays to battery through the 18-BH resistamse
in parallel with the winding of the (37-A) relay. The (3T«R) relay
operated, (a) operstes the 37P-( magnet, whioh remains operated un-
til the (ST-A) relay releases, (b) short oircuits the 500, ohm wind-
ing of the (CA) relsy, preventing it from operating and nta.rting a
line finder in sub-group "B", while & call is golng through, (c)
connbots ground to lead K and (d) oloses & aircuit over lead ST,
thus starting a lim finder hunting for the calling line.

6.2 gtarting Line Pi.ndar _

Al the line ﬂnder starts upward a circuit. 1: closed over lesd
Y operating the (GA) relay. The (GA) relay operated, removes ground
from lead 37, loocks to ground on the armature of the (37-A) relay
and oloses a oirouit operating the STP-A magnet. This circuit is
traced from ground on the make contact of the (37-A) relay, make
contsot of the (GA) relay, terminal and brush of the A-3 arec of
the A seleator, to battery through the winding of the ITP-A magnet.
The STP~A magnet remains operated until the relesse of the (ST-A)
relay. Oreund is also conneoted to lead CH operating the (CA) or
(CB) relsy when all line finder selectors in a group are off normal.
As the line rinder continues upward ground is momenterily connected
to lead ¥, thus releasing & relay in the trip cirouit dbut holding
the (3TA) relay operated. When the ground is disconnested from
lead K, the (ST-A) relay releases and (a) opens the locking oiroult
through the (GA) relay, which releases, (b) opens the circuit over
lead X, (c) opens the circuit through the STP-G magnet, which re-
losses and steps the drushas of the G group distributor selector to
the next terminals, (d) opens the circuit through the STP-A magnet,
which releaszes and steps the brushss of the A group distribdbutor
selector to the next terminals, (e) removes the short cirouit from
the 500 ohm winding of the (CA) relay, but the (CA) relay will nor
. operate unless all selesctors in the group are busy.
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Emergency Release of Start Circuit

If either the (ST-A) or the (397-B) relay remains operated, due to
the failure of the (TR) or (TR-1l) relay in the trip oirouit to be
shunted out and released, the (KF) relay operates as soon &s the in-
terrupter contacts I, III and V close, and locks under control of the
(ST~-A) or (37-B) relays If it remains locked for two secomds,,inter-
rupter contacts II and IV oclose and comnect ground to either the (TR}
or (TR~1) relay in the trip circuit, (depending upon whether the 0all
is through the "A" or "™B" sub-group), releasing the (TR) or (TR-1)
relay. When ground is removed by the opening of the interrupter com-
tacts II or IV, the (3T-A) or the (ST-B} relay releases, roloulng
the (KF) relay and restoring.the circuit to normal.

Start Cirouit Alarm

The closure of the intérrupter contact VI, whien occurs at the
same time contacts 1l and IV are closed, while the (KF) relay is
operated, operates the (XA) relay. The (KA) relay operated, (a)
locks under control of a Xey at the trouble desk, (b) lights a lamp
at the trouble desk, individual to the line finder frame, &nd oper-
ates an alarm. The operation of the key releases the (KA) relay,
extinguishing the lamp and silencing the alarm. The operation for
a oall originating in the last 10 lines of & group of 20 will be
similar to that alresdy described for the first 10 lines, except that
the (ST~B) and (GB) relays are involved instead of the (3r-A) and

{GA) relays.

All Selootions In One Sub-Group Busy

If all the seleoctors in sub-group A, for example, are busy, the
(CA) reley operates in a circuit from ground over lead CH, 500 ohm
winding of the (CA) relay, to battery through the 600 ohm resistance
Ce The (CA) relsy operated, transfers the circuit over lead 1 from
the winding of the ST-A relay, to battery through the winding of the
SA relsy snd the dreak contact of the SB relay. Wwhen a call is now
received, the 3A relay operatas, in turn operating the (37-B) relay.
This ocirouit is traced from dattery through the winding of the (3S7B)
relsy, maks oontact of the SA relay, 600 ohm resistance B, to ground
on the armature of the (CE) relay. The (37-B) relay operated, oper-
2tes & relay in the district thus starting a selector in the "B™ sub~

group hunting for the calling line and closes a looking circuit through

the 1000 ohm winding and meke contast of the CA relay. This is to
prevent the release of the (CA) relay should a selector become avail-

able in the "A'" sub-group while & call is going threugh the "B™ sub-group.
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If all seleotors in sub-group "B" are busy, the operstion is
similar except that the (CB) (SB) and (ST-A) relays mow operste.
The (3T-A) relay operated, starts & selector in the ™A' gub-greup
hunting, as explained before.

6.6 4ll Selectors In Both Sub-Groups Busy

607

I all selectors in both sub-groups are dusy, both the (GA)
andi (CB) relays are operated. Should & call de received in either
sub-group under these conditions, the corresponding (SA) or (SB}
relay operates, but neither the (3ST-B) nor (ST-A) relay operates,
as the oircuits $0 ground on the armature of the (CA) and (CB)
relays are open. When & call is received in the "A" or "B" gub-
group while all selectors are busy, the special message register
in the starting cirouit operates through the make contaot of the
(SA) relay to ground on the armature of the (CB) relay, 1f the
call is in sub-group "A", or through the make contact of the
(SB) relay to ground on the srmature of the (CA) relsy, if the
call is in sub-group "B". The message register thus indicates
the number of calls which were originated while all the line
finder selectors were busy.

Testing Line Finder Selector

This oircuit, which is shown associated with the starting cir-
cuit, enables the testing of any particular lins finder selesctor
at any time. The test line used with the test box circult for
making the test is the firat or bottom line of the bottom bank in
both the "A™ and “B"™ subegroups, the first line terminal in bdboth
sub-groups being connected together. When the plug (shown on the
line finder circuit) is inserted in the test Jack of the line finder
under test, the 37 and 37-1 leads are connected together and the
oircuit that supplied battery to the ST lsad is transferred to lead
Ze When the plug of the test box cord is inserted ian the test Jack,
the (4) relsy operates from ground on the sleeve of the test box cord.
The (A) relsy operated opens the c¢ircuit to the (TR & TR-) relays and

. operates the (B) relay. The (B) relay is slow in operating to pre-

vent 28 call which has just reached the (ST-A) or (37«~B) relay from
baing interrupted. The B relay operated, (&) locks to battery on

its make ocontact (b) operates the (C) and (C-1l) relays and (s) closes
the ring side of the loop through the test box, which operates the
(L) relay associated with the test line. The (C) relay operated (a)
trensfers the circuit for operating the (37~A) relay from the 3
distributor selector bank, (b) opens the normal 3T lead (o) oonnects
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ground to lead 2, (4) opens the operating circuit for the (ST-B} re-
lay, which would otherwise opersate and lock on a call within the last
10 lines in the group. The (CI) relay operated (a) oloses a circuit
to the (T™R) (TR-1) relays over the ™ lead from battery on the arma-
ture of .the STP-G magnet, (b) connests the X lead of sub-group "A“

- with the K lead of sub-group B, thus connesting the K commutator seg-
ments of all the selectors of both sub-groups together, (c) connects

- the Y lead of sudegroup "A"™ with the Y lead of sub-group "B" so that

the (GA) relay will be opersted by & selector in either sub-group.

When the (L) relay in the test line operates, the trip oircuit

functions and connects ground through the (TR) relay 1in trip oircuit,

- make contast of the (CI) relay, break contact of the (3T4) snd (STB)

relays to battdry on the contast of the STP-G magnet, operating the

‘rolsy in the trip oircuu. When the (TR) relay in the trip circuit

eperates, it locks over make contact of the (C) relay, bdbreak con-

" taots of the (CA) and (SB) relays to battery through the winding of

the (S7-A) relay in parallel with the 18-BH resistance, operating

the (3T<A) relay. The (ST-A) relay operated, operates the STP-G
magnet whioh remains operated until the (ST-A) relay releases, (b)
shart-sircuits the 500 ohm winding of the (CA) relay (c) commects
ground to lead X, (d) operates the D relay and (o) closes a circuit
from ground through the break contact of the (GA) relay, mskse con-
taot of the (C) relay over lead Z to battery through & relay in the
district thus csusing the line finder to start hunting for the calling
line.. The (D) relay operated, locks to ground on the armature of the
(A} relaye When the (ST-A) reley relesses, the (E) relsy operates

-€rom ground on the left inner armature of the (37-A) relay, wmake cone-

teect of the (D) relay, to battery through the break contact and winding

. 0f the (B) relay. The (E) relay operated, (a) locks to ground on the

armgture: of the (A) relay, (b) releases the (C) and (Cl) relays, there-
by restoring the starting oireuit to normal, (o) closes the circuilt
from battery on the armature of the. STP-G magnet, which was opened by
the operation of the (A} rslay and later closed by the operation of

the (C1l)} relay, tigrough to the (TR) and (TR-l1l) lead. When the plug

of the test box cord is removad from the test Jack, the A relsy is
released, releasing the (B), (D) and (%) relays, theredby restoring

the test circult to normal.

7. SELECTOR START WIRE ARRANGENENT

7.1

Line pinder Distributor

the distributing selectors, A and B, are used for distributing
calls uniformly to the line-finder selectors in sub-groups "“A" and
"B* respectively.

T
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7.2 J@ss Than 40 Selectors For 400 I.ino._

7.8

When the number of line-finder selestors for a group does not
exceed 40 selsstors for each 400 lines, the startimg cirsuit shall.
be equipped with two 200-R distributor selesctors. FPigure 1 shows
these selectors wired arnd esguipped for 16 line-finder selectors
for each sub-group. When the operation of the (ST-A) relay in the
starting circuit comnects ground on the START (ST) lead, the LP
relay (not shown) that operates, depends upon the terminal on which
the (4) A bridging brush is resting. Assume the (A)A bDrush is rest-
ing on terminal #1 in the regulst start circuit of sub-group "A".
In this case, if the first selestor is not busy, the assocliated
LP relay (not shown) operates ana starts & line-finder hunting for
the calling line. If the first selector is busy, the sassosiated
IB relay will be opersted snd the alrcuit through the LF relay will
be opened. Im this case, the LF relay, associated with the next
idle selector will operate. Assuming this to be the tenth selector,
the circuit is then closed from ground on the {SP-A) relay (mst
shown) through the break contacts of the (GA) ahd (C) relays, the
(A)A dridging Brush and terminsl §#1 of the (A)A arc of the dis-
tributor selesctor, the ST lead, make aontsct of the firet XMB relay,
the series make contacts of the succeeding operated 1B relays,
bresk contact of the tenth MB relsay to battery through the immer
winding of the LF relay (mot shown) whioch operstes. The eperation
of the (GA) relay operates the $PReA magnet from ground os the
armature of the ST-A relay through terminal #1 and the (A)Q bdrush
to battery through the winding of the megnet, so that whem the i
(3A) relay relsases on the completion of a call, the STP-A magnet
releases, in turn stepping the selector brushes ome step and giving
the next selector the preference. When the brushes of the distriba-
tor seleotor advence from the terminals of the last line-finder
selector terminal 156, ths selector is advansed over the spare
terminals to the first terminal from ground on the strapped spare
terminals through the (A)B drush. While the selector is advancing
over the spare terminals, & call at this time will be routed to the
first selector through the (A)A brush and strapped spare terminals
by the atrap from terminal 22 to terminal 1 on the (A)A &ro.

More Than 40 Selectors For 400 Lines

When the number of lins-finder selectors for a group exceeds
40 selectors for each 400 lines, the starting circuit shall be
equipped with two 200-P distributor selectors. FPFigure 2 shows the
selectors wired and equipped for 26 line~finder selectors for each
sub-group. It will be noted that the 3T leads from the first 15 line-
finder selectors of each sub-group are connacted in their respective
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order to the first 15 terminsls of the (A)A and (B)A sros, and the 37
leads of the last 11 line-tinder selectors of each sud-group are con-
nected in their respective order to the first 11 terminals of the
(A)D and (B)D arcs. It will also be noted that the brushes of the
first thres arcs of esch selector are in the opposite position from
the dbrushes of the last three aros so that only three brughes of &
selector will be making contact with terminals at the same time, the
other three brushes being open at that times On a regular call ia
sub-group ."A", the circult functions as desoridbed for Figure 1, until
the first three drushes of the A distribdutor advance from terminals
22. “ At this time, the first three drushes are open, &nd the last
three brushes are now resting on the first terminal of the (A)D,
(A)B) and (A)P arcs. Thémext oall in this sub-group will them start
#16 seleator, if idle, hunting for the calling line. Assume that the
last three brushes sre resting on terminal 11 of the ‘assooiated arcs,
and the 26th line-finder selsctor is idle. The operation of the (ST-A)
relay in the starting cirocuit closes a circuit from ground on its
armature, break contacts of the (GA) and (C) relays. (A)D drush and
terminal 11, .over the 3T lead through the break contact of the (MB)
relay of the last or 26th line-finder gelector in the sub-group to
the associated LP relay. The operation of the (GA) relay operates
the STP-A magnet through (ke (A)}F brush and terminal 1l. The re-
lease of the {ST-A) relay releases the STP-A magnet advancing the
brushes to the nexs or terminal 12, ground ou spare terminsls 12

to 22 through the X1)E brush advances the brushes of the seleator
until the first. three brushes are resting on the first terminal of
the (A)JA, (A)B and (A)C arcs. WRile the selector is advanced over
the spére terminals, & call at this time will be routed to the first
selector through the (A)D brush and strapped spare terminals by the
strap to terminal $1 of the (i)A arce The number of line-finder
seldqtors for a sub-group msy thus be changed by changing the neces-
sary strapping on the selector arcs.. The operation for the emergency
selector for sub-group "A%, and the regular and emergemcy selectors
for sub-group "B” are aimilar to the above. ‘ '

8. P BUTIRG N

8.1 Wiring of group Distributor Bank

The wiring of the group distridutor arc of the regular "G" dis-
triduting selector bank, shown on the regular starting circuit, and
of the emsrgency G distridbutor selector bank, is shown in detail in
the circuit assocliated with the series oircuit through the emergency
Jack and the contaots of the (TR) and (TR-1) relays for the 15 groups
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of & panel line finder frame. For a complete frame of 300 lines,
the wiring of the terminals for both arcs of each (G) distributor
selector is shown. As a trip circuit is divided into two units,
(A} and (B} calls originating in the first 10 lines of a group

of 20 lines are comnected through trip unit (A) and a terminal

and brush of ths (G) arc normally having acoess to the line finders
in sub-group {(A). Calls originating in the last 10 lines of a
group are comnacted through trip unit (B) and & corresponding
terminal and drush of the other arc normally having access to

 the 1line finders im sub-group (B). This arrangement permits the

distributing of the 15 trip circuit (A) and (B) units to sub-

groups (A) and (B), respectively, in the starting circuit, so as

8.2

to give each group an equasl prefserencs, thus preventing any one
group from having a permanent preference ofer the other groups.
This is accomplished dy the (G) selector being advanced one stép
to ths next group after each call, The series circuit through
the contacts of the (TR) and (TR-1l) relays permits the passing
of & call through a mumber of idle groups with the same speed

as though the call originated on a line within the group having
the preverence at that time. Should two or more calls start in

" two or more groups at the same time, the group nearest the one

having the preference at that time will be eompleted first, be-
cause of the series locking srrangement of the (TR} or (TR-1)
relay holding the rolay of this group locked and releasing the
other relays.

Locking Circuit Through (Mngy_g

The (TR) relay in amy group locks from ground through 1ts
600 ohm winding and meke contact, Jack 10, terminal and brush
of the assoclated arc of the {3) selector, to battery in the
starting circuit through jack 15. Ths (¥R-1} relay locks through
its 600 ohm winding and make contact, Jjack 12, corresponding
terminal and brush of the sssociated (G) arc, to the starting cir-
cuit through jack 16, Jscks 10 and 12 of each group circuit are
wired to the sslector arc terminals and Jacks § and 11 loop to
the next group circuit, so that though the selector may be giving
preference to one group, this group being idle, and & c¢all orig-
inates in some other group, & oircuit 1s closed dback through the
intervening jacks and hreak contacts of the intervening relays
of each group until the terminal which the distributor brush is
resting on is reached. Assume & call originates in group 15,
and is pessing through trip unit (A) and the brushes of the (G}
distributor selector arc are resting on the first group terminal,
which is terminal 1. The locking circuit for the (TR) relay will
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be &s follows: Through the 600 ohm winding and make contact of the
(TR) relay and jsck 10 of group 15, Jjack 11, dreak contacts of the
(TR<1l) and (TR) relays, and jack 10 of group 14 (not shown, through
all other groups in the same mammer to Jagk 10 .of greup 1, terminal
1, and drush of the selestor, to jJack 15 of the starting cirouit.
It will be seen that if two calls start at the same time in two
different groups csusing the (TR) relays in the two groups to oper-

-ate together, the call originating in the group nearest the one

having the preferemce ¢f the starting circuit will be completed
firsts For examples, if a call started in group 10, trip unit (a),
and other im group 15, trip unit (i), the operation of the (TR)
relay in the former group would reléase the (TR) relsy in the
latter oircuit, but remain locksd itselfe. The megnet of the (g)
selector is operated by ground in the start circuit and the brushea
sadvance ons step on the release of the selector armature when tho
ct&rt eircuit releases after each call.

S« LING FINDER OIRCUIT

9,1

9.2

When the receiver at the calling stetion is removed from the
switchhook, variocus relays in the line trip and start oircuits
operates, and eornect battery to the H terminal of the line at the
line finder multiple bank and ground: to the IT lead thus operating

~.the LPF relay. The LF relay operated, (a). looks to ground em the (H)

relay, (b) operates the UP megnet from ground on the X commutator,
csusing the line finder selector to travel upward and hunt for the
terminals of the calling line, to which battery is conneoted as
hereinsfter described, (o) oloses & sircuit from the same ground
on tb; ¥ commutator brush and segment, throaugh the break contact
of the (E) relay, to battery through the inner vinding of the CI

- relay in the distriet circuit.

As the line rinder selector starts upward hunting for the
calling lime, a circuit is closed through the M commtator,

.slightly after the brushes of the selector move off normal.

Ground on the ) commutator brush and segment comnects groand to
lesd Y snd operates the {E) relay. The (E) relay operated, oper-
ates the (MB) relsy anmd closes & oirouit operating the (F) relay.
The operation of the (F) relsy opens the tip and ring between the
line finder commutator and the district ciraeuit and prevents the
distriot (1) relay frem operating and advancing the district switoh
from normal, should the line finder selector cennsot to the ter-
minals of the line, defore the sender seleotor finds an idle-sender.
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9.4

The (MB) relay operated, (a) locks to ground on lead X so that
it will not release if the selector returns to normal while another
cell is going through, (b) connects ground on its armature to the
series circuit through the (2B). relay of the other selectors in
the same group, thus permitting the operation ower lead CH of the
(CA) or (CB) relays in the starting oircuit when all line finder
solectors in the group are off normal, (4} opens the oircuit over
lead Y to prevent the (3A) relay in the start circuit from pe-
operating, (e) transfers the ST lead to the next line finder which,
if busy, transfers the call over the ST lead in the sasme manner
until an idle 1ind finder is founde As the selector moves up-
ward beyond the tripping zone the K commutator brush makes oon-
tact with the K commutator segment thus comnecting ground £
the K lead which short c¢ircuits and releases a relay in the trip
circuit. When the K brush passes beyond the K commtator, ground
is disconnected from lead K, releasing a relsy in the start cir-
cuit which in turn disconnects ground from lead X, thus opening
the circuit through the (outer) winding of the (MB) relay, but
the relay does not releasse as it 1s held operated over its oper-
ating oircuit. -

When the selector brushes make contact with the terminals
assoclated with the calling line, battery on the H terminal
operates the (}) relay. With the (H) relsy operated, the 50
ohm non-inductive shunt is connected around its winding to
ground on the armature for the purpose of inoreasing the amount
of current through the 500 ohm winding of the (0) relay in the
trip eircuit, thus speeding the operation of the relay. The
(H) relsy operated, opens the circuit which holds the (LF)
relay operated, but the (LF) relay does not release immediately
on account of & cirouit being closed from ground through the C
commutator brush and segment, to battery through both windings
of the (LF) relay connected in series. The (LF) relay is thus
held operated until the brushes are centered on the terminal
of the oalling line. When the circuit through the C oommutator
segment is opened, the (LF) relay releases. The (LF) relay re-
leased, {a] opens the circuit through the UP magnet, which stops
the selector brushes on the terminals of the calling line, (b4
opens the circuit through the 800 ohm winding of the (F) relay,
s0 that when the circuit through the 1,000 ohm winding is opened,
by the release of the (Cl) relmy in the district when the dis~
trict sender selector seized an idle sender, the (F) relay re-
leases, {c) closes a circuit to operate the (SL) relay in the
district,
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The adjustment of the "O" commutator dbrush, with relatiom to the
tripped H multiple brush, is such, that it does not break contact with
the C sommutator segment until slightly after the holding cirocuit
through windings of the (LF) relay is opéned by the operatiom of the
(H) relay when the H hrush makes contast with the H terminal to which
battery is comnectsd. The UP magnet therefore remains operated and
the selector continues to travel upward until the brushes are carried
slightly above the center of the llne terminals, allowing the locking
pawl to suter the notoh on the rack attached to the brush support rode

At this time, the holding eircuit through both windings of the (LF)

relay is opened at the ¢ commutator, releasing the relay. The (LF)

.relsy released, releasos the UP magnet. The selester then drops into

place, thus centering the brushes on the line terminals.

isconpectien - lar Calls

when the receiver at the calling station 1s replaced on the switch-
hook, the (DC} relsy in the dlstrict circuit releases in turn releasing
the (D) relsy in the districte  The (D) relay released closes a circuit
operating the (7) relay.  The (F) relay operated, disconnscts the tip
and ring of the trunk and c¢loses & circuit from ground om the X com-

‘matator to battery through the dutrict R megnet, adnnoing the dis-

rict uitoh to position 16.

Aa the switch ‘dvancen from position 16 to 18 the circuit through
the (D) relay in the distriest circuit opens releasing the (D) relay,
which im turn closes & oircuit operating the (DS) relsy.  This oircuit
is traced frem ground onm the M commutator brush and segment, through
the 350 ohm winding of the (D3) relay, to battery on the break.con-
tact of ths (DS) relay. The (D3) relay operated, (a] locks through
its meks contaot and 350 ohm winding to the same ground, (b) closes
& oirouit through the ocuter winding of the (F) relay, thus insuring
the relay to hold until doth the line finder selector and the dis-
trict sslector have returned to normal, (o) operates the line finder
DOWY magnet from ground on its armature, which restores the line finder
selestor to normale When the line finder selector returns to normal,
ground is disconnected from the M commtator brush, releasing the (E)
(DS) and (MB) relays. As the switch leaves position 18, the eirocuit
through the DOWN magnet is opened, and after position 18 1/4, the
circuit through the outer wiading of the (F) relsy is opemed, re-
leasing the relsy and restoring the circutt to normal.
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9.9

9.10

Disconnection pefore Line Finder Selector Pinds Line

Should the 6alling subscribsr replace the receiver on the
switchhook before a hunting selector finds the line, the (L)
relay in the line circuilt releases, removing battery from the
H terminal in the multiple bank. Assuming the calling line to
be in lub—gronp "A", the (L) relay in the line circuit releases
the (BA) relay in the line circuit. The (™) relay in the trip
circult having operated, locks on the (SA} relay in the start
circuit which operates the (LF) relay and the selector starts
hunting. The selector will therefore travel to the top of the
benk and when the H brush of ths selector mekes contact with
the terminal of the H comb at the top of the multiple bank
(showr im trip oircuit), the (H) relay operates. The (H) relay
operated, releases the (LF) relay, which in turn releases the
(P) relay and opens the c¢ircuit through the UP magnet, stopping
the selactor. The N commtator segment is opened with the
selector brush resting on the H comd terminal to prevent thq"
district switch from advancing from normal when the (F) relay
is released by the release of the (LF) relay. ¥hen the (P}
relay releases, the DS relay operates from ground on the X com~
matator brush and segment through its 1000 ohm winding. When
the selector returns to normal, ground 1s disconnected from the
M commutator releasing the (E) (DS) and (F) relays. e (DS)
relay, operated, operates the DOWN mégnet and restores the
selector to normal.

IESTING LINE FINDER SELECTCRS

Vhen the 184 plug 1is inserted in the test Jack the S? and
ST-1 leads are connected together. The 1000 ohm winding of the
(LF) relay is disconnected from the bdreak contact of the (AB)
relay and connected to the make contact of the (C} relay in

the starting circuit through the strapped ring and sleeve of
the test plug.

Should the selsctor travel to the tell tale position while
hunting, due to the multiple dbrushes not being tripped, the
{F) relay remmins operated through its outer winding. ground
on the X commutator drush and sejment is thereby comnected to
lead "Tall Tale Circuitn, giving a visual signal to the attend-
ant. As the N commutator segment is open at tell tale, the
district 1s prevented from advancing from its normel position.
The solector in this case is restored to normal menually by

the attendant.
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9,11 Shouid the selector travel to the tell tale position while hunting
with the multiple brush tripped, the oirocuit functions as described
in paragraph 12,1, The receiver at the calling station being still
removed from the switchhook, the (L} relay in the 1line circuit and the
(Bi) relay in the trip circait are still operated and the call goes
through as described under "Originating Callan.

10. LINE FINDER TIME ALARM CIRCUIT

10.1 Line rinder Time Alarm

If a line finder does not find the subsoriber's line within 35
seconds after the receiver at the calling station is removed from
the switchhook,san alarm is given in ths following manner; When the
receiver at the calling station is removed from the switohhook, various
relays in the line and trip circuits operate and comnect dbattery to
winding of the (B) (frame) relay brush and terminal 1 of the 3TAR?
are of the time alarm selector, break oontact of the ¢AY frame relay,
to the interrupter contact. When the iaterrupter contaot sloses, the
(B) relay operates. The (A) (frsme) relay does not operate, however,
on acocount of its winding being short circuited by ground on the inter-
rupter. When the interrupter contact opens, the short cirouit is re-
moved from the winding of the (i) relay, which now operates in gerles
with the winding and made contact of the (B) relay, to ground on the
armature of the (B) relay, thus holding both relsys operated. The
next operation of the interrupter operates the STP msgnet, over & ocir-
ouit from ground on the make contact of the interrupter, make contact
of the (A) relay, terminal 1 and brush of the STEP arc of the salector,
to battery through jhe winding of the JTP magnet. When the interrupter
contact opens, the STP magnet releases and steps its brushes one step
on its back stroke. The selector brushes advance one step for esch
make and break of the interrupter contact, which is of an interval of
7 seconds, until the fifth terminal of the selector is reached when the
circuit through the interrupter is opened. When the fifth terminal of
the selector, is reached, the BA-l lsmp in the trip oircuit lights from
battery on the armature of the (A} (frame) relay, terminal 5 and drush
of the LAMP arc of the selector, through the mak® contact of the (BA)
relay, BA-l lamp, to ground through the winding of the B (aisle) relay
in the time alarm oircuit, which operates. The (B) relay operated,
operates the A (aisle) relay. The (A) relay operated, lights the aisle
pilot and mein or monitoring board lamps through their respsstive aux-
iliary alarm circuits When the source of trouble is removed and the
(BA) relay, im the trip circuit has released, in turn releasing both
the frame and alsle (A) and.(B) relays, extinguishing the aisle and
main or monitoring board lamps and silencing the alarm. The release
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11, D

1101

of the (B) (frame) relay also closes a circult from greound oa
its armature, through terminal 5 and the dridging dbrush of the
RETURN are of the selector to battery through the break contact
and winding of the STP magnet, which operates and steps the
selector brushes to terminal 6, in which position it swaits
the next closurs.

Restoring To Normal

Should the circuit over lead B be opened before the fifth
terminal is reached by the selector, the (A} and (B) frame
relays release. The (B) relsy relessed, ocauses the seleator
to sadvance to the next normsl position, swaiting closure of

.lead B, @&s previously describeds, The operation of the (XRL)

koy steps the selector brushes to the next normal position
by way of the STEP bridging dbrush and 5, 10,.15, or 20 termi-
nal, 8&s the case may be, If the selector has been at normsl

position 6, 11, or 16, when the (BA) relay operated, the oper-.

ation would have been the same as desoribed for position 1.
CIRCUIT |

Pinding A gender

When the receiver at the calling station is removed from
the switohhook, various relays in'the line trip, start and
line finder circuits operate and start & line finder hunting
for the calling line. As the line finder selector starts
hunting for the oalling lins ground is connected, operating
the (CI) relay. The (CI) relay operated operates the (STP-83)
magnet thus causing the sender sslector to start hunting for
an idle sender. When the line finder selector moved off nore

'mal a relay operated and (a) operating the (D) relay (b) per-

mitting the (CI) relay to release if the test brush of the
sender selector is making contact with the test terminal of
an idle sender. If the test dbrush of the sender sslector is
making contact with the test terminal of the busy sender,
the (CI) relay locks through its outer winding, lower coh-
tacts of cam 3, to ground on the test brush of the sendsr
seleators If the next sendsr circuit is idle the (Cl) relsy
releases, in turn stopping the selector, but if the next
terminal is busy the (CI) relay remains operated and the
sender selector continues to step until an idle sender is
founds When the (CI) relay releases, the test terminal of
the selacted sender is immediately made dbusy to all hunting
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sender selectors by ground connected te the test drush from cam H,
to the break contact of the (CI1) relay. This busy ground is con-
nected until the switch advances from position 1-1/4. While the
sender selector ig hunting for am idle sender, & circuit is closed
over lead 11 opesrating a relay in the findsr circuit which opens
the tip and ring leads bdetween the line finder commutator and the
district circuit, and prevents the distriet (L) relay from operat-
ing and advancing the distr.ct switch from normal, should the line
finder selector comnect to the terminals of the calling line before
the sender seleotdr finds an idle sender.'

Advencing Switeh to Pos tion 2

When the termin&ln of the calling line have been found and the
brushes of the line finder selector have been centered thereon, &
cirocuit is closed from ground through the winding of the (SL) relay,
cam P, (D) relay operated, to bsttery, operating the (SL) reley.
7he (3L} relay operated (a) comnects dattery through the 2 #18 Q
resistances to lead S thul making the subscribers line test bdusy
at the final freme and oporating the cut off relsy in the line
eircuit. (b) opers the eircuit to the (MB) relay and (o) closes a
circuit from ground on lead 12 operating the (L) and (CH) relays.
The (CH) relay operated, closes & circuit from ground on cam I,
break contact of the (CS) relay, make contact of the (CH) relsy to
battery through the selector time alarm circuit not shown whieh
performs po useful funotion at this time. The (L) relay opersated,
closes a circuit advancing the district switch to position 2.

This clroult is traced from battery through the R magnet, cam B,
make contact of the(l) relay, to ground through ocam s As the
awitch advances from position 1, the circuit through the (L) and
{CH) relays is opened, releasing the relays and disconnecting the
selector time alarm circuit. In position 1-1/2 to 2, the associ-
ated sender is held busy by ground through cam H, make contact of
¢cam Ce

Completing Wundamental Circuit

with the switch in position 2, the tip and ring leads are
clogsed from the calling line to the itip and ring leads of the
asgocisted sender circuit, thus permitting the-dlaling tone to
be transmitted bdack over the dialing circuit fremthe associated
gander, &s an indication that the apparatus is ready to receive
the call by the operation of the station dial. The tip side of
the dialing circuit is closed from the tip of the linme, through
&am P, to the tip dbrush of the sender selector. The ring side

!
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of the dialing cireult is closed from the ring of the line,
through the winding of the (DC) relay, cam Q to R brush of

the sender selector. ' In position 2, the (CI) relsy operates
through its outer winding to ground on canr 8 and remains oper-
ated until the switch advances from position 100 The (CI) re-
lay operated, (a) connects ground througch the inner contasts
of cam 3, to the test brush of the sender selector, thus making
the assoclated sender test busy after the switch advances to
position 2, (b) closes the tip side of the fundamental circuit
through to the sender, (c) closes the sender control (SC) lead
through cams V and U, to battery through the outer winding of
the (D) relay. After the sender functions, the fundamental
c¢irculit is established for the operatiom of the district (L)
relay and the stepping relay in the sender. This circuit is
traced from ground in the sender ecircuit, through the PFT brush.
make contact of the (CI) relay, Cam L, to battery through the
1200 obhm winding of the (L) relay, which operates. The (L}
relay operated, looks through its 1200 ohm winding snd make
coutact through cam L, and the same ground over the PP lead
and advances the switch to position 3 from ground on cam i.
The 500 ohm winding of the {(CH) relay is also connected through
cam U, in parallel with the winding of the (D) relsy. Should
the (CH) relsy operate at this time due to a high resistance
ground in the sender c¢cireult, no useful fanction will be per-
formed.

District Brush Selection

with the switch in position 3, the UP magnet is operated
for vrash selaction over a oircult traced from battery through
the winding of the magnet, cam C, make contact of the (L! relay,
to ground through cam i, As the selector moves upward in posi-
ticon 3, ocarrying the commtator brushes over the commutator seg-
mer:.3, the A segment and brush intermittsntly connects ground io
the tip side of the fundamental clreult through cams X and I,
hoiding the (L)} relsy opaerated, but successively short eircuii-
ing the stepping relay in the associated sender circuit, thus
releasing and permitting its reoperation until the proper bruah
has been selected. Then sufficient impulses have been sent baci
to satisfy the sender, the fundamental ¢ircuit is opened, re-
leasing the (L) relay. The (L) relay released, opens the cir-
oult through the UP magnet, thersby stopping the upward movement
of :he selector, and advances the switch to position 4. This
clrsiit is tracsed from ground through oam ), break contact of thw
(L =lay, cam © to hattery through the R megu2i. When two
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digit senders are used with ‘this e¢ircuit, the advance of the sender
replaces the high resistance on the 3C lead with a 500 ohm ground,
thus insuring the operation of the (CH) relaye. . In position 4, the
trip magnet (TM) is operated from ground through cam S, and the (L)
relay is operated and locked to ground on the fundementsl circuit
previously described, advancing the switch to position 5.

District Group Seleation

With the switch in pesition 5, the UP magnet is reoperated and
the trip magnet being operated, csuses the previously selected set
of brushes to trip when the selestor starts upwards As the sslector
moves upward for group selection, carrying the brushes over the com~
mutator segments, the B segment brush intermittently conmnects ground
to the tip side of the fundamental circuit through cam L holding the
district (L) relay operated, but succesively short circuiting the
stepping relay in the assiclated sender cirecuit, thus releasing and
permitting its operation until the proper grour has been sslected.
When sufficient impulses have been sent back to satisfy the sendsr,
the fundsmental circuit is opened, relesasing the {L)} relsy imn turn
opens the circuit through the UP magnet and advances the switch to
position 6« When three digit senders are used with this circuit,
the advance of the sender replaces the high resistance ground on
the SC lead with a 500 ohm ground, thus insuring the operation of
the (CH) relay. with the switch in position 6, a circuit is closed -
from ground on lead 12 make oontact of the (3L) relay, immer cou-
tacts of cam O, ¢am R, to battery through the 800 ohm winding of
the (L)} relay, operating the relay. Thes (L) relay operated, ad-
vances the switch to position 7.

Trunk Hunting with Trunk Idle

Should the first trunk in the group in which the selesctor is
hunting be idle, the (L) relay relsases as the switch leaves posi-
tion 6-3/4. When the switch enters positiom 6-1/2, ground is con-
neeted to the slaeve of the selected trunk through cam 1!, break
contact of the (L} relay, cam 5, as & busy condition until the
switch advances to position 7-3/4.

Prank Hunting With Trunk Busy

Shouid the first trunk in the group in which the selector is
hunting be bdusy, the (L) relay is held operated in a circuit from
battery through its inner winding and make contact, cam B to ground
on the sleeve terminal of the busy trunk., With the switch in posi-
tion 7, the UP magmet is reoperated from ground, Oon cam i under
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control of the (L) relay and the selector travels ypward un-
til an idle trunk is found. When the 1dle trunk is found, tha
locking cirouit through the inner winding of the (L) relay is
opened but the relay 4oes not release immediately due to & cir-
cuit being closed from battery through its outer winding, caw
R to ground through the C commutator brush and segment. When
the brushes are centered on the trunk terminals, the circuit
through the C comrutator segment is opened and the (L) relay
reloages and opens the cirouit through the UP magnmet, which
stops the selector brughes on the terminals of the selected
trunks. The (L) relay released, also advances the switch to
position 8.

"cn gbmtat or

The adjustment of the "C” commutator brush, with relation
to the tripped sleeve multiple brush, is such, that it does
not break contact with the C ocommutator, until slightly after

‘the holding circuit through the inmer winding of the (L) relsy

is opened, by the sleeve brush leaving the busy terminal and
mexing oontsact with-the sleeve terminal of the idle trunk.

The UP mugnet, therefore, remains operated and the selector
continues to travel upwserd until the brushes are carried slightly
above the center of the trunk terminals, allowing the locking
pawl to enter the notch on the pack attached to the brush sup-
port rod., At this time, the holding circuit through the outer
winding of the (L) relay is op'umed, at the ™C" commutator, re-
leasing the (L) relay which in turn releases the UP magnet. The
selector then drops into place, thus centering the brushes on
the trunk terminsal. During trunk hunting, in position 7 only,
the sommutator feed ground is supplied from ground on ocsm M
under control of the (L} relay. This is to prevent the re-
operation of the (L} relay by the closing of a oircuit between
the C commutator brush &ndi segment on the overthrow of ths
selector or as it drops into place.

Selection Beyond

As the switch advances to position 7-3/4, ground through cam
B is connected tn the sleeve of tho selected trunk as a busy con-
dition. ith ths switch in position 8, & eircuit is closed from
ground on the armature and make contact of the (CH) relay, through
cam 0, oam X, to battery through the outer winding of the (L) re-
lay, which operates advancing the switeh to position 9. In posi-
tion 9, the tip and ring sides of the outgoing fundamentsl circuit
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are closed through the tip and ring terminals of the selected trunk
for seleéction deyond, through the FPF and FR brashes of. the sender
selector, and cams F and 0 respectively. After selection beyomd
has been completed, ground in the sender is removed from the SC
lead, relsasing the (CH] relay, in turn releasing the (L) relay.
The (L) relay released, advances the switeh to position 10. As
the switch leaves position 9-1/2, the dialing circuit 1s opensd
st cams P .and Q and, in positionm 9-3/4, the tip and ring leads
from the line finder are closed through cams P and § respectively
t0 24 volts dattery and ground ia the district, holding the (DC)
relay operated, under control of the station switchhook, With
the (D) relay operated, a looking sircuit is olosed for the (D)
relay after the switch advanoces from position 10. The (D) relsy
is made slow in releasing so that the comnection will not be lost
if the switchhook at the oalled stativn is momentarily depressed.
With the switch in position 10, the sendsr circuit functions and

- connscts ground to the FT lead, csusing the (L) relay ta operate

and lock-through its inner winding over the tip of the funcamental
cirouit weviously described. The (L) relay operated, sdvances
the switch to the talking ulcctj.on position until the relay 1s
released by the operstion of the sender circult. As the switch
advances, ground is intermittently oonnected to the tip side of
the fundamental circuit, through eam E, holding the (L) relay

" operated, but successively short circuiting and permitting the

reoperation of the stepping relay in the sendsr circuite When
surficient impulses have been sent back to satisfy the undor,
the fundsmensdl oircuit is opensd, relessing the (L) relay.

(L) relay rolnud. opens the oircuit through the R magnst,
stopping the switch in position 11, 12 or 13, depending upon the
class of call, As the switch luve- position 10, the holding cir-
cuit of the (CI) relay is tramsferred from greund on cam I to
ground on cam E, under the comtrol of the {B) relay. This oir-
ouit is traced from battery through the outér winding of the
{(CI) relay, immer contacts of cam U, make contast of the (CI)
relay, cam V make coantaoct of the (L) relay to ground through
cam E. fThe release of the (L) relay opens the helding cirocuit
throagh the (CI) relay, tummating the sender from tho dis-
trict ocirsult. , , ‘

Called Party Answers

Yhen the receiver at the called station is removed from
the switohhook, with the switoh in position 11 or 12, reversed
battery and ground from the incoming oircuit operates the (CS)
relay. The (CS) relsy opersted, closes a oircuit from ground
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on cam I, through cam N, winding of the (I} relsy to battery '
through the #3 contact of the 149-J interrupter. When the

~ interrupter contact closes, the (I) relay operates and looks

on the same ground:fhrough its make contacts When the $4 con-
teat of the interrupter closes, the operation of the (I) relsy
closes a cirouit from ground on the interrupter contast to
battery through the 500 ohm winding of the (CH) relsy, oper-
ating the relayes The (CH) relsy. opcratoa. looks through its
winding, ocam Q, to ground on its meke cconthot and srmature and
closes & circuit from battery eon ‘its maks contact to hold the
(¥L) relay operateds The 149-J interrupter ls so comnected in
the ciroult that the operation of the (CH) relay is delayed
for at least two seconds after (08) relay operates. . This
delay is to prevent the falme operstion of the (CH] relay

~ should the (C3) relay operate momentarily befare the oslled

party answers due to any line dhturhanou.

The uitch advances to poultlon 13. as dner:lbed above

‘and when the operator inserts the plug of an answering cord

in the answering jaok of the trunk, the (03) relay operates
on reverse battery and ground, over the trunk: 7The (C9) re-
lay operated, closes & cirouit from ground on cam I, through

- cam R, to battery through the outer winding of the (L) reley,
- which operates and advances the awitoh to positiom l4e With
' the switoh in position 14, the repeating coil and dattery are

disoonnected and the T and R leads are ocxm'pctod directly to
the T and R brushes of the selector through cam p and Q,
respectively. As the switch enters position 13-1/2 the (L)
relay-locks in a circuit from ground over lesad 3 of the
selected trunk, and in poaition 14, the looking oircuit
through the inner winding of the (D) relay is transferred
from the contaots eof the (DC) relay to the contacts of oam
Jo In position 14, » echeoking tome ocircuit is cloged over
the slseve of the operator's trunk, aam B, make oontact of

~ the (L) relay, cams V and W, 2 msf+ condenser, dam X, the

8 brush and terminal st the line “finder bank, to ground
through the winding of the CO relay for number checking.

Issues
11011 Operator Anmr
11.12

Disoomneotion - Re Calls
When the r'coinr at the muu -tstion is replaced

on the switchhook, the (DC) relay releases, in turn releas-
ing the (D) relsy. The (D) relsy released, connects ground,
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operating a relay in the line finder cirouit whioh dlgsoommects the
tip and ring of ths trunk from the line and closes & oircuit frem .

- ground to bdbattery through the R magnet, advanaing the switch to .

position 16.

Inssagze Registering

On message register distriet circuits, with the switoch in posi-
tion 16, if the call is to be charged, the (CH) relay will be oper-
ated and a circuit will be o0losed from dDattery, make eontact of the
(OH) relay, csm 7, through the three 16-AN resistances in parallel
over the H lead: to operate the message register in the line cirouit.
when the 149-C interrupter contacts close, & circuit is closed from
ground om the make contacts through cam R, t0 battery through the
rhe (L)
relay operated, locks through its imner winding and make comtact to
ground on cam E. (round on the Z maks contact of the interrupter is
closed through cem Y, make cemtact of the (L) relay, outer contacts
of cam J, to battery through the inner winding of the (D) relay,
which operates. The (D) relay operated, advances the switch to pou-
tion }7, the A cam advancing it to positiem 18.

Restoring Line Finder To Normal

As ths switch advances from positiom 16 to 18, the circuits
through the (D), (SL), (CH) snd (L) relays sare opensd, releasing
the relays, and the battery for operating the message register is
disconmected from lead He The relesse of the (SL) relsy disconnects
battery from lead S, releasing the (CO) relsy in the line ecircuit,
thus restorjng the line circuit to normsle. 7The release of the (D}
relay cleses a circuit operating & relay in the lime finder circuilt
restoring the line finder seleotor to normal.

Restoring District To Normal,

'with the distrioct switch im pesition 18, a cirsuit is closed
frem ground through cam D to dattery through the district DOWR
magnet, which operates and restores the district selestor te normeil.
As the district selector returns to normal, a ciraait is closed
from greund on the Y comsutator drush and segment, cam B, to bat-
tery through the R magnet, sdvancing the switsh te position 1 er
no! o As the switech leaves positien 18, the sircuit through the

_magnet is opened and in positien 16 1/4, the eircuit over lead
15 1is opened ro-tm-ug the oircuit to normal,

N
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11416 - Delayed Disconnect

11e17

‘oomneoted, the relepse of the (CS) relay, due to the incoming

.the uiatim oonditiom.

at tho incoming end, ground is conmscted to the sleeve of the

‘the eord is removed from the trunk jack before ths receiver at

' ‘Should the calling subsoriber fail to replace the re-
ceiver on ths switchhook, after the called subsoriber has dis-

trunk functioning, operates the selector time alarm circuit
from ground through cam I, thereby netifylng the switchman ot
gioce nnsction - Talking To Operattr ‘

. yhen the plug of the mwer!.ng’ cord is in the trunk jack

trunk te hold the district (L) relsy opersted. If the plug of

the calling station is replaced on the switohhook, the line re-
lay in the truwmk circuit will operate, theredy holding the -

‘ground on the sleeve terminal ef the trunk. When the receiver
. 8t the calling stadion is replaced on the switchhook, and the

plug of the answering ocord is removed from the trunk jask at

the inceming end, the {DC) relay relesses and grournd is dise
connected from the sleeve of the trunk, relessing the (L) relay,
thus sdvencing the switeh to positicm.1b6. As the switch advancec
from position 14-1/4, the locking circuit through the lmner wind-
ing of the (D) relay is opensd at cam J, releasing the relayo

The (D) relsy released, opens the sircult through the (SL) relay
which releases, and scloses a circuit, operating a relay in the
line finder circuit. Wwhen this relay operates ground is conrected

<advam1ng the district switeh to position 16 In position 16

ground on:the armature of the (SL) relsy through eam D advances

the switch to position 17, the A cam advancing it to position 18.

In position 16, the (CH) relay bsing normal, battery is not con-

nected ovwr lead H to operate the message register in the line
circuit as the cell is not chargeable. FPFrom this point on, the

line finder and district selectors are restored to normsl as

dewrihod in punxuphs 16, 17, 18 and 19.

11.18 1-cmnocgion on gggomd Clll - Puitionn 2 To & . .

If the roeeivor at the calllng atation is rophood on the
switehhook while the district switoh is in position 2 to 6, the
dialing eircuit is opened at the calling station, csusing the
sender circuilt to function and connect & direct ground, to the
3C lesd, causing the (D) relsy to release on socount of the in-
creased current flowing through its outer winding. 7The (D]
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velay is comnected differentially, but doces not releass when its
inner winding is connected directly to ground and its outer winding
connected to groaond in series with sufficient resistance. The (D)
relay releases, Somnects lead 1 te lead 14 which restores the lins
finder selector to norual as desoribed in the previous parsgraph.
Tha (D) relay released, also opens the cirocuit through the (3L)
relay which releases. 7The (3L) relay released, disoonnests bate
tery from lsad 3,. and advances the district switch in positioen 6.
With the district switch im position 6, & oireuit is closed from
ground th-qud; ocam D to battery through the DOWN magnet, operating
the district DONN megnet, restoring the selector to normale When
the salector reashes normel, ground on the Y commutator brush and
segmont, advances the switch to normal.

11,19 i 7 10

Should the rsceiver be replaced on the switchhook while the
. distriot switch is in any of these ponuionc. the line finder
circuit is restored to normal as previously b-crib.d. Trunk
hunting and selsction bayond will take .place in the same. mapner
and the sdvance of the sender oirouit advances the switch to,.
position 10. In position 10, the releases of the (») relay re-
lsages the (SL) relay. The (D) relay released closes a oircuit
operating a relay in the line finder circuilt which in turn cohe
nects ground advangcing the switch to position 16 In position
16, ground on the armature of the (SL) relay, sdvances the switch
to position 17, the A cam advancing the switch to ppsition .18, .
From this point on the distriet switch is restored to normal as
dssoribed in paragraph 19.

11.20 7Jell-Tals District Solootor

. should the selector travel to the tell<tale positionm during -
brash selesotion, greund on the X commutator, brush and segment
is comnesoted through to oam B, to battery through the R magnet,
advancing the switoh to position 8.. Under this condition ground
is disconnected from the SC lead in the sender, releasing the
(CH) relay and the district remsins in position 8 until it is
‘restored to normal msnually. If the district goes to tell-tale
during gro~p selection ground om the X commitator advances the
switoh to positiom 8. In pesition 8, ground on the SC lead.
holds the (OH) relay operated which, in turn. operates the (L)
relay, advancing the switoh to position 9. The (CH) and (L)
relays remsin operated and the district rcmin- in pouittcn 9
until it is restered to normal manuslly.
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11, 21_ . Overflow ' _ _ : B

© 'If all the trunks im the group are busy, the distriot
selector while trunk hunting in position 7 will travel to
the top of ths group and rest on the overflow terminal. As
the sleeve terminal at overflow is opened, the L) relay re-
lesses, in turn advansing the switeh to position 8. with
the switch in pucition 8, tha (L) relay operates from ground
on the armature of the (CH) relay, advancing the switoh so
position 9« In position 9, a oireuit is closed from grownd
"on the % sommatator, brush amd segment, through oam K to bat-
tery through the R megnet sdvensing the switch to positiom 10,
In position 10 ‘a circuit is closed friom ground on the Z com-
" matator brush and segment through cam K, cam I t0 bdattery ’
- through the 1200 ohm winding of the (L) relay, operating the
(L) relay. . The (L) relsy opersted, looks through its 1200
 ohm winding and make contact to the ssme ground, through cam
'L, adveacing the switch to position 14, As the switch ad-

_ vances from poaition 13, the (1) relay releasss and in posi-
" tiom 14, it sadvances the switoh to position 15. ‘The release
of the (L) relay also relsases the (CI) relay, discennsoting

* tha semder from ths dlstriat circuit. With the switch in
position 15, & cireuit is ¢losed from the miscellanecus tone
circuit over lead T through the 2 la;. condenser, cam G, wind-

hg of the repeating voll, 2 L.P. cOndenser ocams W, ¥V and J,

-mA¥e contact of the (D) relay.to ground om cam I. A tone is

" therefors induced in the other winding of the repeating coil,
thus causing an ™all trunks busy" tome to Dé ‘sent back to the
calling subseriber: - Yhen the receiver at the oslling station

" is'replaced on the switohhook the (DG} relay relesses, opening
the locking circuit through the (D) ¥elsy, which releasss.
From this point omn, the switch is advanced to pocitlon 1l as
Mqoribad in ]nrsgn.phn 16, 17 and 19,

11.22

m Nnctiaa ot the "0" commtator segment is to maintain
an idle conditisi on the multiple overflow terminal so that
 more thén one selestidy ‘may stop on overflow at one time; other-
‘wise the first selector resshing overflow will maks the sleeve

maltiple terminals busy, thus oausing the succesding selestors
to continus upward into the next group of trumks. The O com-
‘mutator segmenmt is opened, at overflow but the S bar is con-
tinaous. Beth the O and 3 commutater brushes are permanently
strapped together and sre wired to the multipls slesve brush.
When the seleotor is at overflow, the O comnmutator brush is
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resting on an open (dead) segment and as the busy ground is fed
through the O commutator bar only, this arrangement maintains &
pon~basy condition on the sleeve terminals. When necessary to
combine two or more groups of trunks the multiple sleave overflow
terminals between the combined grsups are msde permanently buay
by being comnectsed to ground. As the 3 commutator bar is closed
a8t overflow, the (L) relay is held operated, at this time, and
the selector therefore hunts past the "Mske Busy" terminals into

the next group.

ENG: F23.5. CHK'D. BY: GoE;Hu APP'D., E. R. COOKE.
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