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, METHOD QF QPERATION: ‘ .. o
PANEL LINE FINDER CIRCUIT. ,\‘. ;

Line Circuit = Triy Circult « Start Cirocult « Liné Finder Circujt = District Se=

lector Circuit = Time Alarm Circuit = Arranged For ‘2 Party Message Register Line =

Futl Mechanieal Power Driven System.

GENERAL DESCRIPTION

1, This common panel line finder and district seleeto: ¢ireuit is used for
, passing calls origipgged dy a dial subscriber on'a flat or individual message rate
. line in & full me 1cai office, It consists of six fumtiunally connec ted eircuits
as follows:=

CRRRTTT

1.1 %he LINE circuit consists of a Iine relay (L}, cut-off relay (CO), and a
message register, one line circuit for each subscribsr's line, When the reeeiver

. at a calling station is removed from the switchhook, battery 1s connected to the
- hunting (H) lead of the calling line and the associated apraratus functions and’

. starts a line finder selector hunting for the battery on the hunting lead. When «{ :
Lk * the 0alling line is feund, battery and ground from .the line circuit is disconnected -
’ from the tiv and ring of the,line which awaits the closure of talklng battery from
the associated district circuit. fhe associated trip circuit is also released, thus
permitting .ancther call to start in that half of the grougp. ~;_, :‘ . :

at

oI EVTRRAT AR

1.2 A TRIP circuft is provigpdlfor sach bank group of 20 lines, caps
o 15 trip eircuits.-on a panel line f£i qir frame of 300 lines. Lagh - trip
| - dlvided into two units, trif unit aying access to the first 10 linesy
and trip unit B, having access to * 1ast 10 lines in a banke %, 1L,
.. mechanieally trlns the selector brushes 0f the particufar Bank
of its associated lines appear and copuécts to a starping ei
is eqeigxed with an emergency plug an jaek by means of vhi
cult can be lmmediately replaoed by an gmergency circuit. ol

 1s3 The STARTING oircuit controls the routing ‘of calls to the 3 TN
__finder selectors and starts an idle selectof hunfing ovér the line terminal ?for oy
L " the calling line. It also at the same. time relemses a.prip relay fn° the as ted
ﬁ$§ triv unit, thus permitting another call to start in anyFother group. There one
‘o -starting circuit for each frame 6f 300 lines,. The circuit consists of three 200

' _ “.type distributing selectors, one 6f whiph permits the aistributing of thie circuit
>a;a;ﬁﬁ,,;; 's0 as to give each line group an eqnél preference. Theﬁnxher two distributing se=
b S lectors distribute the calls uniformly to the resrectivesline finder selectorse:
Each regular starting circuit is provided with means. for testing any line finder
circuit and is equivred with an emergency rlug and Jjack for immediately- replaoing
the regular circuit with an emergency circuit at any time.

1.4 The LINE FINDZR eircuit is arranged to find the ¢alling subscriber'a g
line and comnect it with the various switching arparatus necessary to cOmnlete 3 eall-
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Each line finder circuit is permanently connected to a district selector circuit and
consists of 2 power driven selector baving 15 sets of contact bruches wired in multi-
_~ple, one set of brushes associated with each line bank. At the same time the line
“  finder selector starts upward hunting for the calling line, associzted district cir= i

cuit functions and selects an idle sender, This circuit also includes a MAKE BUSY

. jack and a TEST jack.

1.5 The DISTRICT SELECTOR ecircuit, which is the other end of the line
finder selector, is provided with a magnet driven selector switch, by means of whick
an idle sender is selected and associated with the district until all selections
have been completed, when the sender is discharged. The district circuit is select~
or ended and selects and connects to the proper outgoing trunk, under the control of
a sender, for the completion of an originating call, It also supplies tazlking battery
to the calling station, connects battery for the operation of the message register
in the line circuit on a charge call, and connects the busy tone to the calling
station if required. .

|

1.6 The LINE FIVDER TIiE ALAR. circuit is for the purpose of giving
visual and audible signals to the attendant when an originating call is not connect-
ed to a line finder in a gecified time period.

PANEL LINE FINDER TRALD: ~

2, 4 panel line finder frame consists of 15 banks (at times known as
ponels) of line terminals, each bank consisting of 20 sets of multiple line terminals,
meking a total capacity of 300 lines, The multiple terminals appear on both sides
of the bank and each set congists of four terminals namely: tip (T), sleeve (S),
and hunting (H). EBach frame and bank has a capacity of 60 line finder selectors,

30 selectors mounted on the front of the frame and the other 30 selectors mounted on
the rear of the frame. Tris number of selectors for each 300 lines may be reduced

to 40 or 28 selectors, Tre arrangemant of the selectors may be accomplished by
gplitting the line multiple banks of a frame in the following manner:= .

2,1 Fach 60 selector bank on a frame is split in the center and arranged
for a cross connecting cable, so that the first or bottom line on one side of the
split will connect to and appear at the last or top line on the otker half of tke
bark, This practice is used whers 60 line finder selectors are required for each

300 lines, ‘ ) 4

2.2 Each 60 selector bank on a frame is split into three sections of

20 selsctors each, two of these sections to be arranged for cross connecting to ‘

each other, the other sections to be cross connected to a corresponding bank sec= é

tion on another frame., This practice is used where 40 selectors are reguired for 7
_.—~each 300 lines, thus permitting 900 lines to be accommodated on two frames.

2.3 A 56 selector bank split into four sections of 14 selectors each,
the first and second sections to be arranged for cross connecting to each other
and the third and fourth sections arranged for cross connecting to each other. This
practice is used where 28 selectors are roquired for each 300 lines, thus permitting

600 lines to be accomodated on the one frame,
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3. Each group of -selectdrs for each 300 lines is divided into two sub~
groupa, "A™ and "B", . The "A" gub-group of selectors is on one side of the trans-
position gplit and the "B" gub=group 18 on the other side of the transposition split.
By this method, a call originating in a group of 20 lines causes a selector in the
"A" or "B" submgroup to start hunting, the sub=group depending upon the calling
line being in the first or last 10 lines of the group. Should two calls in the
same group originate at the same time, one being in the first 10 lines and the other
being in the last 10 lines, two selectors will start, one selector in sub-group “A"
the other in sub-group- "B, - should all line finders in a sub-group be busy, a call
origirating within the correspondinz 10 lines will start a selector in the adjaocent
sub=group,

4. When both sub=groups of selectors for 300 lines sre on the same frame,
two TRIP magnets are used, one magnet on the front and the other magnet on the rear
of the frame. Whaen botb sub-groups of selectors are on separate frames, four TRIP
magnets shall be ¥884 one on the front and one on the rear of each frame.

DETAILED DESCRIPTION,

ORIGINATING CALL:

5. The operation for a call originating in the first 10 lines of a
group is as follows:= When the receiver is removed from the switchhook at the callw
ing L station, the L relay in the line circuit operates over a circuit from battery
through the 200 obm resistance, winding of the L relay, break contact of the CO
relay, over the ring side of the line, through the subscriber's loop, back over the
tip side to ground on the armuture of the CO relay. The line L relay operated, con-
nects battery to the H terminal of the line at the line finder multiple bank and
operates the BA relay through its inner winding. The BA relay operated, operates
the TR relay over a circuit from ground on the armature of tke BA relay, break con-

tact of the K relay, 700 ohm outer winding of the TR relay, break contacts of the 4,

ST-4, and ST=B relaygs, to battery on the armature of the STE-G magnet. The TR re=
lay operated performs the following functions: (a} operates the two TRIP magnets

.~ from ground on its armature (b) opens the locking series circuit through the TR re-
lays in the other bank groups, as hereinafter described, (c) locis in a circuit from
ground through its 600 ohm inner winding and meke contact, terminals 1 and brush of
the G group distributor selector, break contacts of tke C, C4, and 3B relays, to
vattery through the winding of the ¢T=4 relay, which operates. Each TRIP magnet
operates its trip rod, thus tripping the corresponding group brushes of the assoc~
lated selectors on its regpective side of the frame. The SI-A relay operated, func=
tions as follows: (a} closes a circuit from ground on its left inner armature, to
battery through the winding of the SIMP-G magnet, whick operates and remsins operated
until the ST-4 relay releaseos, (b) sbort circuits the 500 ohm winding of he CA )
relay preventing it from operating and starting a line finder in sub~group "B", as
described under "4LL SELECTCRS IN ONE SUB~GROUP BUSY", while a call is gouing through,
(c) operates the K relay over a circuit from battery through the winding of the K
relay, mke contact of the TR relay, to ground on the armature of the 3I=4 relay,

(d) Closes a circuit operating the LF relay in the line finder circuit. This cir=
cuit is traced from ground om the right outer armature and inner make contact of the
ST-4 relay, through the break contacts of the G4 and C relays, the Al Yridging

brush and terminal of the A selector, over lead ST, break contact of the MB relay in

w,

iy .
Wi G
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the line finder circuit, break springs of the TZST jack, to battery through the
10000ohm outer winding of the LF relay, The K relay operated, (a) Locks to ground
on the armature of the BA relay through its mexe contact znd the break contact of
the 0 relay (b) opens the circuit through the 700 ohm winding of tke TR relay, thus
preventing another line finder selector from being started by this call, (c) Closes
a circuit from ground on its make contact through the 1500 ohm winding of the O re=
lay, but the O relay does not operate at this time on account of insufficient arount
of current through the winding. The LF relay operated, (a) locks to ground on the
break contact and armature of the H relay, through its make contact and both wind-
ings in series, (b) closes a circuit operating the GA relay in the starting circait
from grounc on the break springs of the Make Busy jack, make contact of the LF re~-
lay, break contact of the MB relay, lead Y, to battery through the break contact

and winding of the GA relay. (c) operates the UP magnet from ground on the N com-
matator brush and segment, causing the line finder selector to travel upward and
brush and segment, causing the line finder selector to travel upward and hunt for
‘the terminals of the cailing line to which battery is connected, as hereinafter
described, (d) closes & circuit from the same ground on tle N commutator brush and
segment, through the break contact of the line finder E relay, to battery through
the inner winding of the CI relay, operating the CI relay. The G4 relay operated,
removes ground from lead ST, locks to ground on the armature of the JI=A relay and
closes a circuit overatine the STP=-A recmot. This circuit is traced from ground

on the armature and inner make contnct ol €he SP=k ¥Fslay; make contact of the GA
relay, terminal and bruash of the A-3 arc of ths A selector, to battery through the
winding of the SIP-A magnet . The STP-A magnet remains operated until the rele§sa
of the ST-A relay, The CI relay operated, operates the CI-1 relay. This circuit 1s
traced from ground on cam H, upper imner contact of cam I, make contact of the E relay,
make contact of the CI relay to battery through the winding of the CI-1 relaye.

6. As the line finder selector starts upward hunting for the calling
line, a circuit is closed tbrough the M commtator slightly after the brushes of the
selector move off-normil. Ground on the I commutatos brush and segment operates the
line finder E relay. The E relay operated, (a) operates the MB relay from ground
on its armature, through the break srings of the uB jack, to battery through the
inner winding of the MB relay, (b) closes a circuit from ground on the upper inner
contact of cam I, make contact of the E relay, to battery through the inner winding
of the D relay, operating the D relay, (c¢) opens the operating circuit of the CI
relay, thus permitting the relay to release, should the TEST brush of the sender
selector be making contact witb the TEST terminal of an idle sender. If the TEST
brush of the sender selector is making contact with the TEST terminal of a dbusy
sender, the CI relay locks through its outer winding, the lower contacts of cam S
make contact of the relay, to ground on the TEST brush of the sendsr solector. With
the CI relay held operated, the operation of the line finder E rel.y also closes a
circuit operating the F relay in the line finder circuit and the district selector
STP magnet. This circuit 1s traced from battery through the 1000 obm winding of the
F relay and in parallel with battery through the break contact and winding of the
SIP magnet, make contacts of the Cl and = relays, to ground on the upper outer con=
tact of cam ¥, thereby stepninz the =ender selector brushes nne step on its back
stroke, If the next sender circult is idle, "the CI relay releases, in turn stopping
the selector, but if the next terminal is busy, the CI remains operated and the send-
or selector continues to step until an idle sender is found. Vhen the CI relay re=
leases, the TEST terminal of the selected scnder 1s immediately made busy to all hunt=-
ing - sender selectors by ground connected to the TEST brush from the upper outer con»
tact of cam F through the make contact of the E relay and the break contact of the Gl
relay, This busy ground is conncated untillthe gritch advances from position

»
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1-3/4. The operation of the F relay opens the tip and ring leads between the line
finder commutator and the district circuit. This is to prevent the calling station
being connected to the T and R brushes of the sender selector while the selector

is hunting over the terminals of busy senders, should tke line finder selector connect
to the terminals of the calling line before the sender solector finds an idle sender.

7. The MB relay operated; {a) locks from wground on the armatwre and
outer make contact of the STw-4 relay, lead X, make contact and outer winding of the
MB relay, to battery on the break contact and armature of the SL relay, so that the
MB relay will not release should the selector return to normal while another call
is going through, (b) closes a circuit from ground through the brezk springs of the
iB jack, make contacts of the LF rand B relays, to battery through the 800 obm
winding of the F relay, which operates if the relay was not previously operated,
thus keeping the tip and ring lezds to the district circuit open wuntil the calling
line is found by hthe selector, (c) connects ground on its armsture to the series
circuit through the LB relays of the other selectors, in the same group, thus per=
mitting the operation, over lead CH, of the CA or CB relays in the starting circuit
when all line finder selectors in the group are of f-norral, (d) opens the circuit
over lead Y, to prevent the GA relay from re-operating, (e) transfers the ST lead
to the next line finder, which if busy, transfers the call over the ST lead in the
same manner until an idle line finder is found,

8. As the line finder selector continues upward, at the end of the
tripping tone, ground on the K commutator brush and segment, short circuits the 600
obm winding of the TR relay through the break contact of the DS relay, over lead K
and through the break contact SA relay, thus releasing tks TR relaye The SI=A re-
lay remains operated from the same ground until tke X brusk moves off the X commutas..
tor segment, when the circuit through the winding of the ST=A relay is opened, re=-
leacing the relay, This occurs befors the brustes of the line finder selector have
reached the first set of line terminals, The TR relay relessed, closes the locking
series circuit through the TR relays in the other groups and opens the circuit through
the two TRIP magnets, vhich release. The ST4 relay released, (a) ogens the locking
circuit through the GA relzy, whigch relesces, (b) opens tke circuit through the locke
ing (outer) winding of the MB relay, but the relay does not release ac it is held
operuted over its operating circuit, {c) opens tre circuit through the SIP=A magnet,
whiéh releases and steps the bruskes of the G group distributor selector to the next
terminals, (d) opens the circuit through the SIP=A ragnet, which releaces and steps
the brushes of the A group distributor selector to the next terminals, (e) removes
the short circuit from the 500 obm winding of the CA relay. which doesg not operate
unless all selectors in the group are busy as described under "ALL SZLICTCRS IN CONE

SUB«GROUP BUSY",

9, When tre selector brushes gvke contact with the terminals associzted
with the czlling line, bzttory on the H terminal operates the C relay in the trip
circuit and the H relay in the line finder circuite Thie circuit is traced from
battery in the trip circuit, tkrougk the 500 ohm winding of the 0 relay und the 500
ohm resictance connected in parallel, make contact of the L relay, over lead H,
througk the H multiple terminal and brush, H comratator brush and segment, outer con~
tacts of cam W, winding of the H relay, to ground on the break contact and armature
of the DS relay., Witk the H relay operated, a 50 ohm non~inductive shunt is coinect=
ed around its winding to ground on its armature for the purpose of increasing the
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amaunt of current through the 500 ohm winding of the O relay, thus gpeeding its op-
eration, 7This is nacessary on account of tha very shoyt time period during which
the H brush makes contact with the H terminal before the c¢ircuit over lead H is
opened by the over throw of the selector. The H rela; operated, opens the circuit -
which holds the IF relay operated, but the LF relay doos not releass immodiately
on aceount of & circuit being closed from grewnd through the C commutator brush and
segment, to battery through both windings of tha L¥ yelzy in ser ies. The LF relay
is thus held operated until the brughes arg oentared on the terminals of the calling:
line. When tke circuit through tha ¢ commgtator segmont is opened, the LF relay
releases, The LF relay rolezsed, fa} opens the circuit through the UP magnet, which
stops the selector brusheg on the terminalg 0f tha <glling line, (b) opeus the cire
cuit through the 800 okm wknd{ng of the F weday, 0 that when the circuit through
its 1,000 okm winding is ope’ned. by the ralease of the CY relay when the district
: sender soloctor seizes an idle rEender, the ¥ walay welsases, (c) closes a circuit
operating the &L relay, 'mns circuit §a traeed From ground through the break contact
gorings of the MB jack, break contact of the LF relay, make contact of the E relay,
‘winding of the &L relay, mner contacts of cam T, make contacts of the D relay, to
battery on the break contact of the D3 relaye

9.1 The adjustment of the C commutator brush, with relation to the tripped

H maltiple brush, is such that it does not break eontact with the C commatator segment
until slightly after the holding circuit through both windings of the LF relay is
~-opened by tke operation of the H relay when the ¥ brush contact with the H terminal
to which battery is connected. The UP magnety therefors, rerrains,onerated and the
selector continued $o travel upward until the tA®sho's are-caﬁ‘;e‘d ‘slightly above the
center of the line terminals, allowing the lgdang‘pakl to enter the notch oh the
rack attached to the brush support rod. A} tha s t3me the holding oircuit throuwh
both windings of the LF relay is ouened‘«a% the ¢ commutator, releasing the relay.

The LF relay released, releases thewI® hhguet... ho selector théﬂ"drops into place,
thus centering the bra she & on 'tfje ;1ne~ terminal s, R

o~ .
- ; > ‘ i - -
e v

ne
: 10. The 0. re@my ﬁperated oaens,the Igckim circuit of the X relay. The
K reluy is very.-elow i I, ¥elen sinU to hold the 0 Telawy- operated tbrouoh its 1500 ohm
winding, i o:der %o ae;mf. the B relay to- relea ge before the 0 relay, othertlse -
another £ nder my e&e.rted by, thye call. e -t

R
M

£ ﬁ The release of tbe F néila«y elo fes the tip and ring leads from the call=
ing l‘me through to the T .and 8 eags oY the associated sender circuit, thus permlttmg
a dialing tone. to be transmitted” back“over the dialing circuit from the associates
cender,‘asﬁaq‘.).adication -that the apparatus ic ready to receive the call by the op=
S af the station dial. The tip side of the dlalgmg circuit is closed from the
lead of thke line throush the bredk ednfaoj: of the F relay, imner contacts of cam
P to the T brush of ke (gender selector. The ring sidg of the dialing circuit is
~closed from, $he R Ieé.d of the line, through the break contact of the F relay, inner
contagts of cam Qe make contacts of the CIl«l relay to the R brush of the sender
eele.ctor.

12, The SL relay aperated, closes a circuit which operatee the CO relay
in the linc circuit from battery on its armature, tbrough the two 110 ohm resistances
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(18-Q)in series, over lead S, to ground through one or both windings of the CO

relay in series. This same battery is connected to the mltiple sleeve terminals of
the line at the final frame, making the line test busgy to all bunting final selectc

on a terminating call., The CO relay operated, releases the line L reiay, which in )
turn releases the BA relay, which opens the circuit through the O and H relays, which
reloase. Another call may now start within tkis same group of 10 lines if the start-
ing circauit is ready for the call.. The operation for a call originating in the last
10 lines of a group of 20 will be cimilar to that already described for the first

10 lines, except that the BA~1, K=1, 0-1, TR=l, ST=B and GB relays are involved in=
stead of the Ba, K, 0,.TR, SI'=A, and GA relays,. o

13, If there is a simultaneous call in both the first and laet 10 lines
of a group of 20 lines, the relays of both sub=groups will operate as already dem
scrihed, starting two line finder selectors in different sub=groups at the same time.
In this case, the inner windings of the 0 and O=l relays are connected together
through the make contacts of the BA and BA=-1 relays. The O and 0-1 relays will
‘therefore operate in parallal when the E brush of either or both line finder solectore
mike contact with the H terminal of the calling line.

district CH and L relays. ~ The circuit in which the CH relay operates is traced from
ground on the N commutator brush and segment, through the break contact of ithe F re-
lay, make contact of the SL relay, lowsr inner and upper outer contucts of cam O, to
battery through the 600 obm winding of the CH relay. This same grourd is connected
through the inner contacts of cam 0, upper outer and lower inner contacts of cam R,
to battery through the 600 ohm winding of the district L relay. The CH relay oper-
ated closes a circuit from ground on| the upper outer contacts cf cam I, break contact
of the CS relay, make contact of the CH relay, to battery through the golector time
alarm circuit (not ehown), which operates providing ar idle sender is not selected in
& reasonable length of time, L relay operated, closes a circult advencing the dis=
trict switch to position 2. This circuit is traced from battery through the R magnet
lower contacts of cam B, make contact of the L relay, to ground through the lower
contacts of cam M. As the ewitch advances from position 1, the circuit through the

L and CH relayais opeéned, releasirg the relays and disconnectirg the selectcr time
alarm circuit. In position 1-1/2 to|2 the associsted sender is held busy by ground
through the lower inner contact of cam I and the outer contacts of cam C.

14,. The operation of the#SL relay also closes a circult operating the

. 15, With the switch in position 2, the CI rélay operates through its
‘outer winding to ground on cam S, and remains operated until tke switch advancos
from position 10, The CI relay operated, (a) connects ground through the inner cons
tacts of cam S to the TESD brush of the sender selector, thus making the associated
sender tdst busy After the switch advonces from position 2, (b} closes the tip
side of the fundamental circuit throush to the sender (c) operates the CI-1 relays
The operation of the CI-1 relay closes the sender control (SC) lead through its
meke contact and lower contacts of cam Ve lower inner and upper outer contacts of
cam U, to battery through the outer winding of the D relay. After the sender funce
tions the fundamental circuit is established for the operation of the district &L
relay and the strpping relay in the sender. This circuit is traced from ground
in the sender circuit, through the FT brush, make contact of the CI relay, inner:
contacts of cam L, t0 battery through the 1200 okm winding of the L relay,
which operates. The L relay operated,. locks through its 1200 ohm winding and make
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" gontact through the upper contacts of cam L to the same ground over the ¥T lead and
advances the swvitch to position 3 from ground on cam K. In position 3, ground

through the lower inner contact of cam H is connected to the FR lead, thus permits -
ting the sender to function. The 500 obm winding of the CEH relay is also connect-
ed through the lower contacts of cam U in parallel with the outer winding of the D
rolay to the SC lead previously Gascribed. : Should the CE relay operate at this time
due to a high resistance ground in the sender eircuit, ro useful function will dbe
performed. . ~

ISTRICT BRUSH AND GROUP SELECTION S:

16. With the switch in position 3, the UP magnet is operated for brush
selection over a circuit traced from battery through the winding of the magnet, inmmer
contacts of cam ¢, make contact of the L relay, to ground through the lower contacts
of cam M. As the selector moves upward in position 3, carrying the commutator brushes
over the commtator segments, the A segment and brush intermittently connects ground
to the tip side of the fundamental circuit through cams K and L, holding the L relay
¢perated but successively short circuiting the stepping relay in the associated
sender circuit, thus releasing it and permitting its ro-operation until the proper
brush has been selected. When sufficient impulses Lave been sent back to satisfy the
sender, the fundamental circuit is opened, releasing the L relaye The L relay re=
leased, opens the circuit through the UP magnet, thereby stopping the upward move=
ment of the selector and advances the switch to position 4. This circuit is traced
from ground through the lower contacts of cam M, break contact of the L relay, upper
‘outer contact of cam B, to battery through the R magnet. Vhen 2 digit senderes are
‘used with this circuit, the advance of the sonder replaced the high resistance ground
on the SC lead with & 500 ohm ground, thus insuring the operation of the CH relay.
-In position 4, the trip mognet (TM) is operated from ground through the upper con=
tacts of cam S, and the L relay 1s operated and locked to ground over the fundamental
cirouit previously described, advancing the switch to position 5.

: 17, With the switc¢h in position 5, the UP magnet is reo-operated and the
trip magnet being operated, causes the previously selected set of brushes to trip

when the selector starts upward as the set of brushes engage the trip finger which
was previously operated by the trip magnet. As the selector moves upward for group
selection, carrying the brushes over the commitator segments, the B segment and

brush intermittently connects ground to the tip side of the ‘fundamental circuit. o
through cam L, holding the district L relay operated, but successively short circuite
ing the stepping relay in the associated sender circuit, tbus releasing it and per=
mitting its re-operation until the proper group has been selected. When sufficlent
.impulses have been gent back to satisfy the sender, the fundamental circuit is opened,
releasing the L relay, which in tura opens the circuit through the UP magnet and
advances the switch to position 6. In position 5 to 6 1/4, a circuit is closed from
battery through the B-2 brush amd 1 terminal of the line tast selector, winding of

the BT selector, brush and 1 terminal of the S-4 arc, to ground through the lower
outer contact of cam ¥, energizing the BT selector megret. When the switch advances
from position 6 1/4, the energizing circuit is opened, releasing the BI selector

which steps its brushes one terminal onm its back stroke. The line test selector
remaing in position 2 .until the sequence switch is advanced to position 10. . -~
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Whon 8 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, & circuit 1s closed from
ground on the line finder N commutator brush and segment, through the break contact
pf the SL relay, inner contacts of cam 0, upper outer and lower inner contacts of
cam R, to battery through the 800 obm winding of the L relay, operating the relay.
The L relay operated, advances the ewitch to position 7 in a c¢ircuit traced from
battery through the R magnet, lower outer contact of oam B, make contact of the L
relay, inner contacts of cam MM, make contacts of the D relay, to ground through
the lower outer contact of cam I.

K TING:

18, chould the first trunk in the group in which the selector is hunt=
ing be 1dle, the L relay releases as the switch leaves position 6 1/4, When the
switch enters position § 1/2, ground is connected to the sleeve of the selected
trunk through the outer contacts of cam M, break contact of the L relay, lower outer
amd upper immer contacts of cam E, as a busy condition until the switch advances to

position 8. .

15. Should the first trunk in the group in which the selector is l?unt-
ing be busy, the L relay is held operated in a circuit from battery through its
inner winding and make contact, lower outer and upper inner contacts of cam B, to
ground on the sleove terminal of the busy trunk. With the switch in position 7
the UP magnet is re=operated from ground on cam i under control of the L re{.ay and
the selector travels upward until an idle trunk §& found, the locking circuit thru

. the inner winding of the L relay is opened, but the relay does not releaso immediates

1y due to a circuit being closed from battery through its outer winding inner con-
tacts of cam R, to ground through the C commutator brush and segment. When the
brushes are centered on the trunk terminals, the circuit through the ¢ commutator
segment is opened and the L relay releases, in turn opening the circuit through the

. UP magnet, which stops the selector brushes on the terminals of the selected trunk.

The L relay released also advances the switch to position 8.

"G _COMWUTATOR :

19.1 The adjustment of the C commutator brush, with relation tg the
tripped sleeve multiple brush, is such, that it does not break contact with the c

. commutator segment until alightly after the holding circuit through the inner wind=
"ing of the L relay is open, by the slseve brush leaving the busy terminal and making

contact with the sleeve terminzl of the idle trunike The UP megnet, therefore, re=
mains operated and the selector continues to travel upward until the bruskes are
carried slightly above the center of the trunk terminals, allowing the locking pawl
to enter tke notch on the rack attached to the brush support vrode. At this time the
other holding circuit through tbe outer winding of the L relay is opened at tke C
commutator, releasing the relay, whick diseonnecte ground from the commutator feed
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»ar (G), and releasss the UP magnet. The selector then drops into place, thus
centering the brushes on the trunk terminals. During trunk hunting, in position

7 only, the commutator feed ground is supplied from ground on cam C, under control
of the L relay, This is to prevent the re-operation of the L relay by the closing
of a cirouit “etween the C commutator brush and segment, on the overthrow of the
selector, as it drops into place.

20. As the switch advances from position 7, ground on cam H 18 removed
from the fundemental ring (FR) lead, and in position 7 3/4, ground tkrough the upper
contacts of cam § is connected to the sleeve of the selected trunk as a busy con-
dition, With the aswitch in position 8, a circuit is closed from ground on the
armature and make contact of the CE relay, through the lower outer and upper inner
contacts of cem O, upper outer and lower inner contacts of cam R, to battery through
the outer winding of the L relay, whick operates, advancing the switch to position
9. In position 9, the tip and ring sides of the outgoing fundamental circuit are
closed to the tip and ring terminals of the selected trunk for eelection beyond,
through the FT and FR brushes of the sender selector and cams F and G, respective=
ly. After sslection beyond has been completed, ground in the sencer 1s removed
from the 3¢ lead, releasing the CH relay, in turn releasging the L relay. The L
relay released, advances the switch to position 10. As tke awiteh leaves position
9 1/2, ihe dialing circuit is opened at the upper inner contact of cams P and Q,
and in position 9 3/4, the tip and ring leads from the line finder are closed thru
tke lower contacts of cams P and Q, respectively, to 24 volt battery and ground
in the district, holding the DC relay operated under the control of the station
switchhook, With the DC relay operated, a locking circuit is closeé for the D re-
lay after the switch advances from position 10, This circuit is traced from hat-
tery through the inner winding of the I relay, meke contact of tke DC relay, make
contact of the D relay, to ground through the lower outer contact of cam I, The D
relay (178 AX) is made slow in releacing s that tbe connection shall not be lost
if the switchhook at the calling station is momentarily depressed-

FIRST TEST OF CALLING LINE:

21.  As the district switch enters position 9 3/4 to 10 1/2, the §g
magnet operates in a circuit through the T4 brush and 2 terminal, to grounc on
the lawer outer contect of cam H. The PT megnoi operates, steps the brush assembly
to terminals 3, 4, 5 and 6, 48 volt battery is connected to the tip side of the -
stbscriver's line, tkrough terminal 3 ané T brudi of the selector, and lower con-
tacts of cam P. The charge in tke station condensers is thus neutralizeg so.that
it will not interfere with the proper functioning of tke T yelay as ths line is test-
ed, when the line test switch enters & test pogition. 4 circuit is also ?lcsea
from battery througk one winding of the repeating coil, winding of the DV re%ay,
R-3 brusk and terminal @ of the test switch, to ground through iie non-igouo?lve
winding of the RC relay, operating the DC relay. [The operatici of the Do re-ay
closes a bkolding eircuit for the D, CI-l relays. Tke circuit for the D relay is

i

i e o fi,».wﬂ "
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traced from dattery through its inner winding, make contact of the DC relay, make
contact of the D relay, to ground on the lower outer contact of cam I. The hold=

ing circuit for the CI-1 relay is traced from battery through the winding of the
relay, make contact of the GI relay, make contacts of the DC rel D relays, to ground
on the lower outer contact of cam I. Witk the line test switch on terminal 3, a
circuit is also closed from battery through its B brush and 3 terminal, to ground
through the inner winding of the RT relay which operates. The RT relay operated,

(a) Closes a circuit from ground through the inner contact of cam W, C brush and 3
terminal of the line test switch, make contact and 3400 ohm winding of the RT re-
lay, to tattery through the winding of the T relay which operates and (b) connects
ground on its armature %0 the sslector time alarm circuit, The function of the RT
?elay is to make a routine test of the T relay on each call before it ! 7 connacted

to the line, in connection with making two party tests. If the T relay operates
satisfactorily in series with the 3400 ohm winding of the RT relay, it does so on less
current than it would receive under the worst line circuit conditions, thus assuring
its operation under the worst circuit condition. If the T relay does not operate in
éeries with the 3400 ohm winding of the RT relay, the PT selector remains on terminal
3, causing the selector time alarm circuit to function.

22, When the T relay operates on 8 routine test, a circuit is closed
from ground on its armature, make contact of the RT relay, to battery through the
inner winding of the I relay, which operates. The I relay operated, closes a cir-
cuit from ground on its armature ard terminal 3, S brush of the party line test
switch to battery througk the winding and break contact of the PT magnet, operat-
ing the sglector which steps the brushes to terminal 4.

23, With the line test switch on terminal 4, the operating circuilt for
the T relay is opened, at the ¢ brush, releasing the T relay. The T relay released,
opens the circuit through the I relay which releases. The 1 relay released, stepc
the selector to terminal 5 in a circuit traced from ground on the armature and break
oontact of the I relay, terminal 4 and S brush of the selector, to battery through
the winding of the PT magnet. With the line test switch on terminal 5, a circuit is
closed from battery through the B drush and terminal 5 of the selector, winding of
the PT magnet, S brush and terminal 5 to ground through the make contact of the 143-4
interrupter, operating the 200-5 selector. When the contacts of the interrupter
break; the energizing circuit of the selector magnet is opened, releasing the mag-
net, which steps the brushes to terminal 6. The 200~S selector contimnas to oper=-
ate under control of the 149-4 interrupter, advancing the line test switche At
terminals 7 and 8 of the line test switch the subscriber's line is tested to
determine which party on the line has originated the call, in order tbat the call
may be registered correctly. If the call originates at the station whoee ringer is
connected to ground through a condenser, the T relay does not operate. If however,
the call originates at the station with the grounded ringer, the T relay operates
in furn operating the RC relay. The T relay operctes in a circuit from ground
tbrough the sub-station ringer, over the tip side of the line, through the lower
contacts of gam P, T brush and terminal 7 of the line test selecter, to battery
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through the winding of the T relay. The operation of the T relay closss a circuit
from ground on its armature, brezk contact of the RT relay, make contact of the CI
relay, to battery through the outer winding of the RC relay which operates. The RC
relay operated, (2) locks in a circuit through its armature and make contact, make
contact of the SL relay, break contact of the F relay, to ground on the N commutator,
and (b) truonsfers the message register circuit through its continuity contacts for
operating message rezister #1 as explained hereinafter., With the svitch in position
10, the sender circuit functions and connects ground to the FT lead, causing the L
relay to operate and lock througl its inner winding over the tip of the fundamental
circuit previously described. The L relcy operated, advances the switch for talk=
ing selection. This circuit is traced from battery through the R magnet lower outer
contact of cam B, make contact of the L relay terminal 6 and C brush of the line
test switch to ground through the inner contacts of cam W. As the switch advances
to position 11, this circuit is transferred from ground on cam W to ground on the
lower contacts of cam M. As the switch advances, ground is intermittently connects
ed to the tip side of the fundamental circuit through the outer contacts of cam E,
holding the L relay operated, but sucessively short circuiting and permitting the
. re=operation of the stepping rslay in the sender circuit. When sufficient impulses
_have been sent back to s:tisfy the sender, the fundamental circuit is opened releas-
~ ing the L relays The L relay released, opens the circuit through the R magnst, ‘
stopping the switck in position 12, 13 or 14, depending upon the class of call.
With the line test switch on terminal 8 and the district sequence switch in position
10, a circuit 1s closed energizing the 200~S gelector. This circuit is from ground
on the lower outer contact of cam H, terminal 8 and S brush of the switch, winding
‘of the PT magnet, to battery through terminal & and B brush of the selector. A4s
the district switch advances from position 10-1/2, the operating circuit of the PT
megnet is opened at cam H, releasing the magnet which steps its brushes on its back
stroke to terminal 9. The advancement of the line test switch to terminal 9, (a)
releases the T relay, (b) disconnects 48 volt battery from the tip of the line ang
(c) closes a circuit from ground through terminal 9 and § brush to battery through
the winding and break contact of the PT magnet operating the magnet which steps its
brushes to terminal 10, With the test switch on terminal 10, the holding circuit .
of the DC relay is transferred from the non-inductive winding of the RC relay and
closed metallic over the sub-station loop. This circuit ie traced from battery thru
one winding of the repeating coil, winding of the DC relay, R brush and terminal 10
of the line test switch, lower contacts of cam Q, break contact of the F relay,
terminal and brush of the line finder, through the station loop, back through

the terminal and brush of the selector, break contact of the F relay, lower conw
tacts of cam P, T bruch and terminal 10 of the test ewitch to ground throuszh the
other winding of the repeatinz coil. A48 the switch leaves position 10, the

holding circuit of the CI relay is transferred from ground on cam I t0 grounda on
cam E under the control of the L relays This circuit is traced from battery through
the outer winding of the CI relay, inner contacts of cam U, make contact of the

Ci-1 relay, lower inner upper outer contacts of cam V, make contzot of the L relay,
to ground through the lower inner and upper outer contacts of cam E. ‘The releass
of the L relay opens the holding circuit through the CI relay, releasing the Ci-l
relay and disconnecting the sender from the district circuite
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CALLED PARTY M{@@2§;
4

<4. When the receiver at the called station is removed from the switche
hook, with the switch in position 11 or 12, reversed battery and ground from the
incoming circuit operates tke CS relay, This circuit is traced from battery over
the ring side of the circuit, through the outer contacts of cam G, windirg of the
repeating coil, outer and lower inner contacte of cam X, through the winding of
the CS relay, upper inner and outer contacts of cam Y, anotber winding of the re=
peating coil, outer contacts of cam F, to ground over the tip side in the incoming
circuit, The CS relay operated, closes 3 circuit from ground on the upper outer
contact of cam I, through its make contact, outer contacts of cam N through the 111
contact of the 149=J interrupter winding of the I relay, to battery. When the inw=
terrupter contact closes, the I relay operates and locks to the eame ground through
its make contact. When the IV contact of the interrupter closes, the I relay op=
erated closes a circuit from ground on the interrupter contact to battery through
the 500 ohm winding of the CH relay, operating the relay., The CH relay operated,
locks through it's windings in series and the outer contacts of cam 0, to ground
on its make contact and armature and closes & circuit from battery on its make
contact for holding the SL relay operated after the D relay releases.

22.1 The #149«J Interrupter is so connected in the circuit. that the
operation of tke CH relay ie delayed for at least two seconds after the CS relay
operates, This delay is to prevent the false operation of the CH relay should the
CS relay operate momentarily before the called party answers due to any line dis-
turbances, . . .

_ OPERATOR AN SWER S:

25 Ths switch advances to position 13 as described above, and when

the operator inserts the plug of an answering cord in the answering jack of the
trunk, the CS relay operates on reversed battery and ground over the trunk, Vith
' the switch in position 13, a circuit is closed from the lower outer contact of cam

H, terminal 10 and S brush of the line test switch, winding of the stepping magnet
to battery through terminal 10 and B brush of the selector, energising the stepping
magnet, The CS relay operated, closges a circuit from the same ground on cam I,
through the upper cuter and lower inner contacts of cam R, to battery through the
outer winding of the L relay, which operates and advances the switch to positicn "
14, As the switch leaves position 13, the holding circuit of the ¢I relay is opened
at cam U, releasing the relay which in turn releases the CI~l relay. The releass
of these relays disconnects the sender circuit from the districte As the switch
leaves position 13 l/b, the operating circuit of the PT magnet is opened at cam H,
releasing the magnet and stepping the line test selector brushes to terminal 11,
With the switch in position 14, the repeating coil and battery are disconnected and
the T and R leads are connected directly to the T and R brushes of the selector
through cams P and Q respectively. As the switch enters position 13 1/2 the L
rolay locks in a circuit from ground over lead S of the selected trumk, through the
wper inner and lower outer contacts of cam E, to battery through the make contact
and inner winding of the L relay, and in position 14, the locking circuit through
the inner winding of the D relay is transferred from the contacts of the DC relay
to the upper contacts of cam J., In position 14, a checking tone circuit is closed
over the sleeve of the operator's trunk, inner contacte of cam &, make contact of
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the L relay, upper contacts of cam V, lower contacts of cam ¥, 2 m.f. condenser, 1
lower inner and upper outer contacts of cam X, the S brush and terminal at the
line finder bank, to ground through the winding of the CQ relay for number checke
ing. )

DISCONNECTION = REGULAR CALL:

26. When the receiver at the calling station is replaced on the switch- .
hook, the DC relay releases, in turn relessing the D relay. Tke D relay roleased,
closes a circuit through the R magnet, advancing the switch to position 16. As
the switch enters position 15, ground is connectaed through cam H, terminal 11 and
S brush of the line test switch to battery through the winding of the PT magnet
and terminal 11 and B brush of the test switch, energizing the magnet. Wwhen the
switch leaves position 15 1/4, the energiaing circuit for the PT magnet is opened
at cam H, releasing the magnet and advancing the line test switch to terminal 12,
The 149«J rinterrupter steps the switch to terminal 16.

SECOND TEST OF CALLING LINE:

27. As the line tost switch passes over terminsls 12 and 13 with the
district switch in position 16, battery is connected through the T trush and cam P
to the tip side of the line to discharge the sub~station condenser. On terminals
14, 15 and 16 of the line test switch, & second test is made on the line. During
this test, tho tip and ringside of the line are short circuited through the make
-contact of the CH relay, in order to test for a foreigh ground on either side of the
line., With the district switch in position 16, the I relay operates in & circuit
from battery through 1ts inner winding, terminal 12 and C brusbh of the line test
switch, to ground through the inner contacts of cam W, and remains operated until
the line test switch advances from position 15, If the T relay operates in positions
14 and 15 of the test switch, the I relay is held operated and the line test switch
steps to terminal 16, This holding circuit is traced from ground on the armature
of the T relay, break contacts of the RT and CI-1 relays, to battery through the
inner winding of the I relay, With the I relay operated, the test switch 1s held on
this terminal and a circuit is closed from ground through the inner contacts of
cam W, C brush and terminal 16 of ths line test switch, to battery through the se-
lector time alarm, operating the alarm. When the alarm is investigated, the sequence
switch mast be advances to position 17, manually, to prevent a false charge to the
calling station, 1If, however, the line is free from ground when the second test is
made, the T relay does not operate and the I relay releases and closes 2 circuit from
ground through its break contict terminal 16 and S brush of the tost switch, tO
bottery through the winding and break contact of the PT magnet, stepping the brushes
to terminal 17. The solector than steps to pocition 20 under control of the 149-J
interrupter in order to allow sufficient time for the operation of the message
recister in the associated line circuit. As the line test switch pasees over ter=
minals 17, 18 or 19, a message register circuit is closed from battery through the
make contact and armature of the CH relay, operating the proper message register in
the assoclated line switch circuit as explained belows
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MESSAGS REGISTERING.

28, As explained under first test of calling line, the RC relay operates and
locks on the first line test when the call originates at the station with the crounded
ringer but does not operate on line tests when the call originates at the station
whose ringer is connected in series with its condenser,The operation or non-operation
of the RC relay determines which station register shall register the call. If a
call originates at the station with a grounded ringer, the MR-l message register
in the line circuit operates. This registering circuit is traced from battery on
the make contact and armature of the CH relay, inner contacts of cam T, brealr contact
of the I relay, make contact of the RC relay, through the 18-AN resistances in
multiple, brush and commutator of the LF selector break contact of the L relay, make
contact of the CO relay, to ground through the winding of the MR-l message register.

29. On o6alls originating by the station whose ringer is permanently connected
in series with the condenser, the RC relay does not operate and lock, therefore
a circuit is closed, short circuiting the E relay and releasing it. This circuit
is traced from ground on the inner eontacts of cam W, C brush and terminal 17 and
18 and 19 of the line test switoh, break contact of the RC relay to one side of the
winding of the E relay, short circuiting the winding of the E relay. The E relay
released, (a) Opens the circuit through the SL relay which releases. (b) Ovens
the locking circuit for the MB relay, but the MB relay does not release on account
of a circuit being closed through its outer winding to battery on the break contact
of the SL relay. The release of the SL relay closes a circuit operating the F relay.
This circuit is traced from ground on the lower outer contact of cam I, break con-
tacts of the D and SL relays to battery through the 800 ohm winding of the F relay,
which operates and disconnects the tip and ring of the trunk from the line. The
release of the SL relay also disconnects battery, releasing the CO relay. When
the CO relay releases, the MR~1 message register is disconnected from lead H and
the MR=-2 message register is comnected to it. The registering circuit for the
second party station now being prepared, the MR~2 reglster operates. This register
circuit is traced from battery on the make contact of the CH relay, outer contact
of cam T, break contacts of the I, RC, and E relays, 18-AN resistance, over lead
H, break contaoct of the L and CO relays to ground through the winding of the MR=2
message register,

v 29,1 Registration takes place during the interval of time that the 149~J 1n-
terrupter steps the line test switeh over terminals 17, 18 and 19,

30. As the operation of register MB~2 is dependent on the release of the SL
relay, it will be noted that the sleeve of the line at the final frame is left
unguarded by the release of the SL relay. In the event that the line is again
seized by a final selector immediately upon the release of the SL relay, the G relay
operates and opens the register circuit, thus preventing the wrong station being
gharged with the eall. The G relay operates in a oircuit from ground through the
inner contasts of cam E, cam L, cam X, winding of the G relay, over the S lead to
battery on the S lead of the final selector which seized this line, As the line
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test switch steps to terminal 20, a circuit is closed from ground through the inner
contacts of cam W, ¢, brush and terminal 20 of the line test switch, breair contaot
of the L relay, upper outer contacts of cam B, to battery through the R magnet,
advancing the district switch to position 17. The A cam advances the switch to
position 18, As the switch enters position 17, a circuit is closed operating the
DS relay in the line finder circuit, This circuit is traced from ground on the M
commutator brush and segment, through the 350 ohm winding of the DS relay, inner
contacts of cam N, break contact of the D relay, to battery on ths break contacts
of the DS relay. The DS relay operated, {a) locks through its make contact and

350 ohm winding to the same ground, (b) closes a circuit through the outer winding
of the F relay, thus insuring the holding of this relay until both the line finder
selector and the district selector have returned to normal, (¢) operates the line
finder DOWN magnet from ground on its armature, which restores the line finder
selector to normal. When the line finder selector returns to normal, ground is
disconnected from the M commutator segment, releasing the E, DS and MB relays.

With the district switch in position 18, a circuit is closed from ground on the
lower contacts of cam I, break contact of the D relay, inner contact of cam D, ter-
minal 20 and S brush of the test switeh, to battery through the winding of the PT
magnet which operates and advances the switeh to terminal 21,

31, With the line test switch on terminal 21, the circuit is closed from
ground through the inner contacts of cam W, C brush and terminal 21 of the test
switch to battery through the down magnet restoring the selector to normal.

32, When the district selector reaches the bottom of the frame, a circuit is
eclosed from ground through the Y commutator brush and segment, B brush and terminal
21, S brush and terminal to battery through the PT magnet, stepping the brushes
to terminal 22. With the test switch on terminal 22, a circuit is closed *from
ground on the terminal 22 and 8 brush bo battery through the PT magnet stepping the
switch to terminal 1. With the line test switch on terminal 1, ground through the
Y commutator brush and segment, D brush and terminal 1 of the line test switech,
upper inner contact of cam B to battery through the R magnet, advances the district
switch to position 1. As the switch leaves position 18, the-circuit through the
DOWN magnet is opened, and after position 18 1/4, the circuit through the outer
winding of the F relay is opened, releasing the relay. _

33, Should the calling stubscriber fail to replace the receiver on the switch-
hook after the called subscriber has disconnected, the release of the CS relay,
due to the incoming trumk functioning, operates the selector time alarm circuit from
ground through the upper contact of cam I over the circuit previously described,
thereby notifying the switchman of the existing condition.

DISCONNECTION - TALKING TOQ QPERATOR:

34, With the plug of the answering cord in the trunk jaok at the incoming
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end, ground is connected to the sleeve terminal of the trunk to hold the district
L relay operated. 1If the plug of the cord is removed from the trunk jack before
the recciver at the calling station is replaced on the switchhook, the line relay
In the trunk circuit overates, thereby holding the ground on the sleeve terminal
of the trunk. When the receiver at the calling station is replaced on the switch-
hook and the plug of the answering cord is removed from the trunk jack at the in=-
coming end, tho DC relay releascs, and ground is disconnected from the sleeve of
the trunk, releasing the L relay, thus advancing the switch to position 15. As
the switch advances from position 14 1/4, the locking circuit through the inner
winding of the D relay is opened at cam J, releasing the relay. The D relay re-
leased, opens the circuit through the SL relay, which releases, and opcrates the

F relay, which advances the district switch to position 16 from ground on the N
commutator brush and segment. In position 16 ground on the armature of the SL relay
through the lower contacts of cam D advances the switch to position 17, the A cam
advancing it to position 18, 1In position 16, the CH relay being normal, battery
1s not comnected over lead H to operate the message register in the line circuit,
as the call is not chargeable. From this point on, the line finder and district
selectors are restored to normal as deseribed under "Disconnection -~ Regular Call.®

DISCONNECTION ON ABANDONED CALLS

a) DISCONNECTION BIFORE LINA FINDER S

ELECTOR FINDS LINE

35« Should the calling subscriber replace the receiver on the switchhook
before a hunting selector finds the line, the L relay in the line circuit releases,
removing battery from the H terminal at the multiple bank. Assuming the calling
line to be in sub=-group A, the release of the L relay releases the BA relay. The
TR relay having operated, locks and operates the ST=A relay, which overates the
LF relay in the line finder ecircuit and the selector is started hunting, as des=-
cribed under "Originating Callm". The seleotor therefore travels to the top of the
bank and the H brush of the selector makes contact with the terminal of the H
combination at the top of the multiple bank. The H relay overates from ground on
the break contact and armature of the DS relay, winding of the H relay, outer con=-
tacts of cam Y, H brush of the selector to battery on the terminal of the H com=-
bination, supplied through the 1,000 ohm non=inductive winding of the BA~l1 relay
and the brealk contacts of the Ba=l and BA relays. The H relay operated, releases
the LF relay, which in turn releases the T relay and opens the circuit through
the UP magnet, stopping the selector., The N commutator segment is opened with
the selector brush resting on the H combination terminal to prevent the district
switoch from advancing from normal when the F relay is relessed by the release of
the IF relay. %When the F relay releases, the DS relay operates from ground on the
X commutator brush and segment, through its 1,000 ohm winding. The DS relay
operated, operates the DCTV magnet, restoring the selector to normal.
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POSITIONS 2 TO 6.

36, If the receiver is revlaced on the switchhook at the calling station
ewWhile the district switch is in positions 2 to 6, the dialing circuit is opened
at the calling station, causing the sender circuit to function and connect a direct
ground to the SC lead, causing the D relay to release on account of the increased
current flowing through the outer winding of the relay. The D relay is connected .
differentially, but does not release when 1ts inner winding is connected directly
to ground and its outer winding connected to ground in series with a resistance.
The D relay released, operates the DS relay, which restores the line finder se-
lector to normal, as described under '"Disconnection = Regular Call*. The D relay
released, also opens the circuit through the SL relay, which releases. The SL
relay réaeased, disconnects battery from lead S, releasing the CO relay in the line
eircult, and advances the district switch to position 6 from ground on 1ts arma=~
ture and break contact through the lower contacts of cam D, With the switch in
position 6, a circuit is closed from battery through the DOWN magmet, upper contacts
of cam D, break contact of the D relay, lower outer contact of cam I to ground
operating the MWW magnet, restoring the selector to normal. When the selector
reaches the bottom of the bank, a circuit is closed from ground through the ¥
oommutator brush and segment, brush and terminal 1 of the line test switch, upper
Inner contact of cam B to grgund through the R magnet, advancing the switch to
position 1, As the district switch enters position 5, the FT selector 1s ener-
gized from battery over the.B brush and terminal winding of the PT magnet, S brush
and terminal 1 of the line test switch to ground on cam H. When the district
switoh advances from position 6 1/4 under control of the Y commutator segment, the
PT magnet relesases stepping the test switoh to position 2. Cround on the Y com=-
mutator brush and segment through the terminal 2 and D brush steps the line test
switch to terminal 3. On the terminal 3 of the line test switch the PT magnet
operates from battery through its make contaot to ground on the Y commutator and
segment, stepping the switch to terminal 4. The test selector steps to terminal
5 in a circult from ground on the breask contact of the I relay and steps to terminal
8 under control of the 143=J interrupter. 4s the district switch enters position
9 3/4 » the PT magnet operates in s circult from battery through the brush B and
terminal 8, winding of the PT magnet, S brush and terminal 8 to ground on the
lower outer contact of cam H. As the distriot switch advances from position 10 1/2
the PT magnet veleases, stepping the 1ine %test switch to terminal 9, Ground on
terminal 9 of tha B arc advances the test switch to terminal 10. The test switch
steps to terminal 12 in a circuit from ground on cam H of the sequenoe gwitch and
1s advanced to terminal 16 by the 149=J interrupter. On terminzl 185, ground on
the break sontact of the I relay advsnces the test switch to terminal 17. The
switch advances to terminal 20 under control of the 149~J ivterrupter, Ground on
the lower outer contact of cam I, bresk contact of the D relay, inzner acntasts of
oam D, S brush and terminal 20 of the test selector, advances the switca to ter-
minal 21. The Y segment advances the switch to terminal 22. (n terminal 22,
ground through the S brush steps the switch to terminal 1.
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37, ‘When the D relay released, a circuit was closed operating the DS relay.
This circuit is traced from ground on the M commutator, outer and tertiary windings
of the DS relsy in parallel, inner contacts of cam N, and break contact of the D
relay, to battery on the make contact of the DS relay. The DS relay operated,
locks to the same battery on its make contact and closes a circuit operating the
P relay. With the D3 relay operated, a circuit is also closed energizing the line
finder DOWN magnet, restoring the line finder selector to normal. lWhen the line
finder selsctor returus to normal, ground is disconnected from cam M, thus releasing
the E, DS, and CI relays. The DS relay released, releases the F relay and the E
relay released, releases the SL relay. The SL relay released, opens the circuit
‘releasing the CO rslay, thus restoring the circuit to normal.

IN POSITIONS 7 to 10.

38, If the receiver at the calling station is replaced on the switchhook
while the district switch 1s in position 7 to 10, the switch advances until selec~
tion beyond is completed, when ground is disconnected from the SC lead in position
10, and connected to the FT lead, operating the L relay. The switch advances to
position 11, as described under "Regular Call", With the switch in position 11,
the D relay releases closing a circuit from ground on the lower outer contact of cam
I,'break sontact of the D relay, upper immer and lower outer contacts of cam D, to
battery through the R magnet, advencing the switch to position 16, As the switch
advances from position 16, the 1line test switch steps to terminal 21, and in posi-
tion 16 of the sequence switch, the L relay releases advancing the switch to posi-
tion 17, the A cam advancing it to position 18, From this point on the circult is
restored to normal as described under '"MESSAGE REZGISTERING"

ALL SZLECTORS IN ONE SUB=-GROUP BUSY:

39, 1If all the selectors in sub=group "A", for example, are busy, the CA relay
operates over a circuit from ground on the armature of the MB relay in the line
finder circuit, through the make contacts of all the other operated MB relays in
sub=groap "A", over lead CH to the starting circuit, 500 ohm winding of the CA re~
lsy to battery.through the 600 ohm resistance (C). The CA relay operated, trans-
fors the circuit through the 600 ohm winding of the TR relay In the trip circuit
from the winding of the ST=-A relay, to battery through the winding of the SA
relay and the break contact of SB relay. When a call 18 nov received, the SA
relay operates in serles with the 600 ohm winding of the TR relay, in turn oper-
ating the ST-B relay. This circuit is traced from battery through the winding
of the ST~B relay, make contact of the SA relay, 600 ohm resistance (B), to
ground on the armature of the CB relay. The ST=B relay operated, cvarates the
K relay, starts a selector in the "B sub=group hunting for the calling line
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and closes a locking circuit through the 1000 ohm winding and make contact of the
CA relay. This 1s to prevent the release of the CA relay should a selaclor become
avajlable in the "A" sub~group while a call 1s g9ing through the "B" sub=-group.

17 all selectors in sub=or =group "B" are busy, the operation is similar <ccept that

the CB, SBy and ST=-A relays now operate. The ST~A relay operated, starts a selector
in the "A" sub-group hunting, as explained before.

ALL{SELECTORS IN BOTH SUB=GRQUPS BUSY

40. If all selectors in both sub=groups are busy, both the CA and CB relays
are operated. Should a call be received in either sub=group under these conditions,
the corresponding SA or SB relay opsrates, but neither the ST-B nor ST-~A relay
operate as the circuits to ground on the armature 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 special message recister (MR) in the starting circuit operates thrcugh the
make contact of the SA relay to ground on the armature of the CB relay, if the call
1s in sub=-group "A'", or through the make contact of the SB relay to ground on the
srmature of the CA relay, if the call is in sub=-group "B". The message roglster
thus indiocates the number of ¢2lls which were originated while all the line finder
gelectors were busy.

LINE FINDSR TIME ALARM,

41, If a 1line finder does not find the subscriber's line within 35 seconds
after the receiver at the calling station is removed from the switchhook, an alarm
is given in the following manner. Then the receiver at the calling station is re-
moved from the switchhook, the line L relay operates, operating the BA relav. The
BA relay operated, connects battery to the contact of the 152-D interrupter in
the time alarm circuit over a circult from battery through the non-inductive (outer)
winding end make contact of the BA relay, lead B winding of the B (frame) relay in
the time alarm circuit, brush and terminal 1, of the START arc of the time alarm
selector, break contact of the A frame relay, to the interrupter contact. ‘hen the
interrupter contact closes, the B relay operates. The A (frame) relay does not
operate, however, due to its winding's being short circuited by ground on the in-
terrupter. When the interrupter contact opens, the short circuit is removed from
the winding of the A relay, which now operates in series with the winding and make
contact of the B relay, to ground on the armature of the B relav, thus holding both
relays operated. The next closure of the iInterrupter operates the STP rmagnet,
over a circuit 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 selector, to battery through
the winding of the 8T® magnet. /hen the interrupter contact opans, the STP magnet
releases and steps its brushes one step on its back stroke. The selecctor brushes
thus advance one step for each 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. Vhen the fifth terminal of the
selector is reached, the BA=-1 lamp in the trip circuit lights over 2 circuit from

TCI Library www.telephonecollectors.info



(37 Pages) Page #21.
Issue 1 - BT-431628,.
September 23, 1921.

battery on the armature of the A (frame) relay, terminal 5 and brush of the LAMP
arc of the selector, lead A, through the make contact of the BA relay, BA-1 lamp,
lead C, to ground through the winding of the B (aisle} relay in the time alarm
eircuit, which operates. The B relay operated, operates the A (aisle} relay. The

A relay operated, lights the aisle pilot and main or monitoring board lamps through
their respective auwxiliary alarm circyits., When the source of trouble is removed
and the BA relay in the trip circuit has released, the circuits over leads A4 and

B are opencd, in turn releasing both the frame and aisle A and B relays, extinguish~
ing the aisle and main or monitoring board lamps and silencing the alarm. The ‘
release of the B (frame) relay also closes a circuit from ground on its armature,
through terminal 5 and the bridging brush of the RETURN arc of the selector, to - |
battery through the break contasct and winding of the STP magnet, which cperates
and steps the selector brushes to terminal 6, in which position it awaits the next
closure of lead B.

42. Should the BA relay release before the fifth terminal is reached by the
solector, the A and B (frame} relays release. The B relay released, causes the
selector to advanece to the next normal position, awaiting closure of lead B, as
previously described, The operation of the 188~A key steps the selector Prushes
to the mext normal position by way of the STEP bridging brush and 5, 10,15, or 20
terminal, as the case may be. If thg selector had been at normal position 6, 1,
or 16 when the BA relay operated, the operation would have been the same as deg=-
oribed for position 1.

WIRING OF GROUP DISTRIBUTOR BANK.

43, The wiring of the two group distributor arecs of the regular G distributing
selector bank, shown. on the regular starting oircuit, and of the emergency G
distridutor selector bank, is shawn in detail in the cireuit associated with the
series circuit through the emergency jack and the contacts of the TR and TR~-1 relays
for the 15 groups of a panel line finder frame. For a gcomplete frame of -300 lines,
the wiring of the terminals for both arcs of each G distributor selector 1s shown
in a table on the drawing. 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 conmected through
trip unit A and a terminal and brush of the G are normally having access to the
line finders in sub-group "A". Calls originating in the last 10 lines of a group
are connected through trip unit B and a corresponding terminal and brush of the
other ars normally having acoess to the line finders in sub-group "B'. This
arrangemeits permits the distributing of the 30 trip circult A and B ?nits to sub=
groups "A" and "B", respectively, in the starting circuit, so as to give each
- group an equal preference, thus preventing any one group from having a permapent
preference over the other groups. This is accomplished by the G selector being
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advanced one step to the next group after each call. The series circuit through
the contacts of the TR and TR~1l relays permits the passing of a call through a
number of idle groups with the same speed as though the call originated on 2 line
within the group having the preference 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 completed first, because of the series locking
arrangement of the TR or TR-=l relay holding the relay of this group locked and re=-
leasing the other relays. :

44, The TR relay in any group locks from growmd through its 600 ohm winding
and make contact, Jack 10, terminal and brush of the associated arc of the G selector
to battery in the starting circuit through jack 15. The TR-1l relay locks through
1ts 600 ohm winding and make contact, jack 12, correspounding terminal and brush of
the associated G arc, to the starting circuit through jack 16. Jacks 10 and 12
of each group circuit wire to the selector arc terminals and jacks 9 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 a call originates in some other group,

a oircult 1s olosed back through the intervening jacks and break contacts of the
intervening relays of each group until the terminal which the distributor brush

is resting on is reached. Assume a call originates in group 15 and 1s passing
through utrip unit A and the brushes of the G distributor selector are resting on
the first group terminal, which is terminal 1., The locking circult for the TR
relay is as follows:; Through the 600 ohm winding and make contact of the TR relay
and jaok 10 of group 15, jack 11, break contacts of the TR-1 and TR relays, and
Jaok 10 of group 14 (not shown), through all other groups in the szmé manner to
Jack 10 of group 1, terminal 1 and brush of the selector, to0 jack 15 of the start-
ing oirouit. It will be seen that if two oalls start at the same time in two
differont groups oausing the TR relays in the two groups to operate together, the
call originating in the group nearest the one having the preference of the starting
eircuit will be completed first. For example, if a call started in group 10, trip
unit A, and another in group 15, trip unit A, the operation of the TR relay in the
former group would release the TR relay in the latter circuit, but remain locked
1tself., The magnet of the G selector is operated by ground on the armature of the
9TwA or ST-B relay and the brushes advance ome step on the releass of the selector
armature when the ST=A or 8T-B relasy releases after each oall.

* LINE FINDER DISTRIBUTOR:

45, The distributing selectors A and B shown in detail on "The Selector
Start Wire Circult" are used for distributing ocalls uniformly to the 1line finder

golectors in sub=groups A and B, respestively.

46, Vhen the number of line finder selectors for a group does not exceed
40 seleotors for each 300 lines, the starting circuit shall be equipped with two
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200-R distributor selectors. Figure 1 shows these selectors wired and equipped for
16 1line finder selectors for each sub-group. When the operation of the STA relay in
the starting circuit comnects ground on the start {ST) lead, as described under.
WORIGINATING CALL", the LF relay which operates depends upon the terminal on which
the A=~1 pridging trush is resting. Assume the A~1 brush is resting on terminal 1
in the regular stars circuit of sub-group A. In this case if the first seleoﬁQr
1s not busy the associated LF relay operates and functions as previously described.
If the first selsctor is busy, the associated MB relay is operated'and the 01r091t
through the LF relay open. In this case the LF relay associated‘w1§h Fhe next idle
geloctor operates. Assuning this to be the tenth selector, a cirecuit is then closed
"from ground at the ST-A relay (not shown), through the break contacts of th? GA and
¢ relays, the A~1 bridging brush and terminal 1 of the A-l arc of ?he distributor
selestor, the ST lead, make contact of the first MB relay, te scries makc contacts
of the succeeding operated MB relays, break contact of the tenth MB relay, to.
battery through the inner winding of the LF relay, which operates. The operation
of the GA relay, as described under “ORIGINATING CALL", operates the STP~A magmet
from ground on the armature of the STA relay, through terminal 1 and the A~3 brush,
to battery through the winding of the marmet, so that when the- GA relay releases on
the completion of a oall, the STP-A mamet releases, in turn stepping the selector
brushes one step and piving the next selector the preference. When the brushes of
the distributor selector advance from the terminals of the last line finder selector,
terminal 16, the selector is advanced over the spare terminals to the first terminal
from ground on the strapped spare terminals through the A~2 brush. A call made at
‘the time, the selector is advansing over the spare terminals, will be routed to the
first selector through the A=l QJrush and strapped spare terminals by the strap from
terminal 22 to the terminal 1 on the A~l arc.

47. Vhen the number of line finder selestors for a group exceeds 40 selectors
for each 300 lines, the starting circuit shall be equipped with fwo 200~P distribu~
tor selectors. Figure 2 shows these selectors wired and equipped for 26 line finder
selectors for each sub~group. It will be noted that the ST leads from the first
15 line finder selectors of each sub=-group are comnected in their respeotive order
to the first 15 torminals of the A=l and B=1 arcs and the ST leads of the last 11
line finder selectors of each sub-group are comnected in their respective order to
the first 11 terminals of the A~4 and B-4 ares. It will also be noted that the
brushes of the first three arcs of each selector are in the opposite position from
the brushes of the last three ares, so that only three brushes of a selector make
contast with terminals at the same time, the other three brushes beiag open at that
time. On a regular call in sub-group A, the eircuit fumoctions as described for '
Figure 1 until the first three brushes of the A distributor sselector advance from
terminals 22. At this time the first three brushes are open and the last three
brushes are now resting on the first terminal of the A~4, A~5, and A~6 arcs. The
next call in this sub-group then starts #17 selector, if idle, hunting for the
oalling line. Assume the last three brushes are resting on terminal 11 of the
associlated aros and the #26 line finder selector is idle. The operatipn of‘the STA
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relay in the starting circuit closes a cirouit from ground on its armature, break
contact of tho GA and C relays, A~4 brush and terminal 11 over the ST lead, through
the brealk contact of thc MB relay of the last or #26 line finder selector in the
sub-group, to the associated LF relay, Tho operation of the GA relay operates

the STP-A magnet through the 4=6 brush and terminal 11. The release of the 5TA
relay releaces the STP-A magnet, advancing the brushes to the next or terminal 12.
ground on syare terminals 12 to 22 through the A~5 brush advances the brushes of
the selector until the first three brushes are resting on the first terminal of
the 4~1, £~2 and A=3 arcs. A o0all made while the selector 1is advancing over the
spare terminals will be routed to the first selector through the A=4 brush and
strapped spare terminals by the strap to terminal 1 of the A=1 arc.

48. The number of line finder seclectors for a sub=group may thus be arranged
by changing the necessary strapping on the selector aros. The operation for the
emergency selector for sub=group A", and the regular and emergency selectors for
sub=group "B are similar,

ANCTHSR SELECTOR RETURNS TO _NORMAL ‘HILE A CALL I3 GOING THROUGH.

49, Then the STA relay operates on a regular call, ground is connected to
the line finder circuit over lead X so that when the MB relay operates 1t is held
operated through its outer winding from battery on the armature of thé SL relay.
This locking circult prevents the MB relay from releasing, should a selector
return to normal while a 6all is going through, until the 0all is safely started.
Thero is the possibility that a circuit may bave been closed from ground on the
armabturs of the STA relay, through the make contacts of several MB relays, to an
LF relay assoclated with some other line finder, but the GA relay in the starting
circuit not having had time to operate and open the ST lead, Then if an inter-
mediste MB relay released, due to the associated line finder selector returning
to novmel, it would f£ind ground on the ST lead and operate a second LF relay, there-
by starting two line finder selectors for the same call,

TESTING LINE FINDER SHKLECTORS:

EQ, This circuit, which 1s shown associated with the starting circuit, enables
the teeting of any partioular line finder selector at any time. The test line
used with the test box oircult for making the test is the first or bottom line of
the botiom bank in both the “A" and "B" sub-groups, the first line terminals in
both sub-groups being connected together.

cuit) 1s inserted in the

51, When the 184 plug (shown on the line finder oir
cted to-

TEST jack of the line finder under test, the ST and ST~1 leads are conne

TCI Library www.telephonecollectors.info



{37 Pagps} Page #25.
Isgue 1 = BT~431628.“ .

gether, The 1000 ohm winding of the LF relay is disconnected from the break
contact of the MB 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.- When

the plug of the test box cord is inserted in either 159 test jack, the A relay
operates from ground on the sleeve of the test box cord. The A relay is quick

in operating to precede the TR relay in the trip circuit on a simultaneous call.
The A relay operated, opens the circuit through the 700 ohm windings of the TR
and TR-3. relays in the trip circuit and connects ground to the winding of the B
relay, which operates. This circult is traced from ground on the right inner
armature of the A relay, winding and break contact of the B relay, break contacts
of the $TA and 3TB relays, to battery on the armature of the STP~G magnet when
the previous step of the G distributor selector has been completed. The B relay
is slow in operating to prevent a 6all which has just reached the S7~B relay from
being interrupted and to prevent there being the possibility of two selectors
arriving on the test line. The B relay operated, (a) locks to battery on its
make contaot, (b) operates the C and CI rélays from growd on its armature,
through the break contact of the E relay, (¢} closes the ring side of a loop
through the test box, which operates the I relay associated with the fest line,
The ¢ relay operated (a) transfers the circuit for operating ihe STA relay in

the starting eircuit fram the ¢ distributor selector bank, {b) opens the ncrmal
8T lead, {6) closes the sircuit through the LF relay and TEST jack to the make
contzst of the ST-4 relay, as hereinafter described, (d) orens the cperating
cirouit for the S§T-B relay, which would otherwice operate and lock on a call
within the last 10 lines in the group. The Cl relay operated, (a) closes a circuit
for operating the TR relay in the trip circuit from battery on the armature of the
STP-0 magnat, (b} connccts the X lead of sub=group "AY with the K lead of sub=-
groupr "Bv, thus oconnecting the K commutator segments of all the selectors of
_both sub-groups together, (c) comnects the Y lead of sub-group “A" with the Y
lead of sub=group “B", so the GA relay will be operated by a selector in elther
sub=~group,

52+ The L relay of the test line ‘operated, in turn operates the BA relay,
The BA relay operated, operates the TR relay through its 700 ohm winding over
the same circuit as-described under "ORIGINATING CALL" except this time through
the make contact of the Cl relay, the A relay being operated. The TR relay
operated, functions as previously described and locks in a circult traced from
ground through its 600 ohm winding and make contact, make contast of the C relay,
break contacts of the GA and SB relays, to battery through the winding of the
8TA relay, which operates. The STA relay operated. fumoticns as describded under
WORIGINATING CALIM and in addition closes a circult operating the D reiay. The
oircuit for operating the LF relay of the line finder circult under test is :
. traced from ground on the armature and inner make contact of the STA relay,

TCI Library www.telephonecollectors.info



(37 Pages) Pags #26.
Issue 1 - BT-431628.
September 23, 1921.

through the break contact of the G4 relay, make contact of the C relay, sleeve and
ring of the TEST Jjack and plug in the line finder circuit, to tattery through the

1000 ohm winding of the LF relay, The LF relay operated, starts the selector hunting
) for the battery on the H terminal of the test line, as in the case of 3 regular

call. With the exceptions already stated, the line trip, starting, lire finder,
and district eircuits function as for a regular call,

53, With the STA relay operated, the circuit for opsrating the D relay is
traced from ground on the armature and outer make contact of the STA relay, break
contact and winding of the D relay, to battery on the armature of the B relay. The
D relay operated, locks to ground on the armature of the A relay. When the STA
relay releases, the E relay operates from ground on the left inner armature of the
STA relsy, make contact of the D relay, to battery through the break contact and
winding of the E relay. The E relay operated, (a) locks to ground on the armature
of the A relay, (b} releases the ¢ and Cl relays, thereby restoring the starting
circuit to normal, (c¢) closes the circuit from battery on the armature of the 3TP-G
magnet, which was opened by the operation of the A relay and later closed by the
operation of the Cl relay, through to the 700 ohm windings of the TR and TR-l relays.
When the plug of the test box eord is removed from the test jack, the A relay is
released, releasing the B, D, and E relays, thereby restoring the test circuit to
normal,

TELL TALE - LINE FINDER SELECTOR:

54, Should the selector travel to the fell tale position while hunting, due
to the multiple brush not being tripped, the F relay remains operated through its
outer winding, Ground on the X commutator brush and segment is thereby connected to
the lead "To Tell Tale Circuit," giving a ( visual signal to the attendant. As the
¥ commutator segment is open at tell-tale, the district is prevented from advaneing
from its normal position. The selector in this sase is restored to normal manually
by thg attendant.

55, Should the selector travel to the tell-tale position while hunting, With
the multiple brush tripped, a sircuit §s closed from battery in the trip oirouit
through the 500 ohm winding of the O relay in parallel with the 500 ohm resistance,
make conbact of the BA relay, terminal of the H combination at the top of the-pulti—
ple bank, H multiple brush of the line finder selector, outer contacts of cam W,
winding of the H relay, to groumd on the armature of the DS relay, operating the O
and H relays, The O relay operated, functions as previously described and the H re-
lay operated, releases the LF relay, which in turn releases the F relay and the UP
magnet. The F relay released, opens the circuit through the tell-tale alarm and -
eonnects ground through the X gommutator brush and segment tp battery through the
1000 ohm winding of the DS relay, which operates, in turn operating the DOWN magnet,
restoring the selector to normal, The receiver at the calling station being still
removed from the switochhook, the L and BA relays are still operated and the call
agaln goes through as desoribed under "ORIGINATING CALILM.
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TELL TALE=DISTRICT SELECTOR.

56. Should the selector travel to the tell tale position during selection,
ground on the X commutator brush ana segment is connected through the lover inner
contact of cam B, to battery through the R magnet, advancing the switech to posi-
tion 18, In position 18, the DOWN magnet operates and restores the selector to
normal. ‘hen the selector returns to normal, ground on the Y commutator brush
and Segment advances the switsch to rosition 1.

OVERRLOW \

57« If all the trunks in the group are busy, the district selector, while
trunk hunting in position 7, travels to the top of the group and rests on the over-
flow terminals, As the sleeve terminal at overflow is open, the L relay releases,
in turn advancing the switeh to position 8. In position 8, the I relay re-overates
from ground on the armature of the CH relay, advancing the switch to position 9,

In position 9, a circuit is closed from ground on the 7 commutator brush and seg=
ment, through the upper contacts of ocam K, to battery through the R magnet, ad-
vancing the switch to position 10. In position 10, a circuit is closed rrom ground
on the Z commubator brush and segment, through the upper outer contact of canm X,
lower imnsr contact of cam L, to battery through the 1200 ohm winding of the L re=-
lay, oversting the 1 relay. The L relay operated, locks through its 1200 ohm
winding and make contact to the same ground, through the upper couter contact of
cam Ly advancing the switch to position 14 from ground on cam M, 4is the switch
advances from position 13, the L relay releases, and in position 14 advances the
swltcn Yo position 15, The release of the L relay also releases ths CI relay,
disconnecting the sender from the distriot circuit. With the switsh in position
15, a circuit is closed from the "Miscellaneous Tone Circuit" over lead C, 2 M.F.
eondenser, upper contacts of cam G, winding of the repeating coil, 2 M.F. condenser,
Upper outer and lower inner contacts of cam Y, upper contacts of cam V, lower outer
and upper inner contacts of ocam J, make contact of the D relay, to ground on cam I.
4 tone is therefore induced in the other winding of the repeating coil, thus
causing the "All Trunks Busy" tone to be sent back to the calling subscriber. When
the receiver at the calling station is replaced on the switchhook, the DC relay
releases, opening the lacking circuit through the D relay, which releases. From
this point on, the switch is advanced to position 1 as described under "Disconnection
Talking to Operatorw,

"0" GOMEEAToR

58+ The function of the "O" commutator segment is to maintain an idle condition
on the multiple overflow terminals, so that more than ome selector may stop on over=
flow at one time; otherwise, the first selectpr reaphing overflow would make the
sleeve multiple termtnals busy, thus causing susseeding selectors tc continue upward
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into the next group of trunks, The "O® ecommutator segment is open at overflow,

but the S bar is continuous, Both the "¢" and "S* sommutator brushes are pefmanent-
.1y strapped together and wired to the multiple sleeve brush. When the selector

is at overflow, the "O" commutator brush is resting on an open (dead) segment, and
as the busy ground is fed through the "OM commutator bar only, this arrangement
maintains a non-busy condition on the sleeve terminals, When necessary to combine
two or more groups of trunks, the multiple sleeve overflow terminals between the
combined groups are made permanently busy by being comnected to ground. As the
"S" commutator bar is closed at overflow, the L relay is held operated at this time,
and the selector therefore hunts past the "made busy" terminals into the next

group,

TERMINATING CALL

9. Then a final selector connects to the tip, ring and sleeve term?nals ?f
an idle line at the final multiple, battery through a resistance in the f}nal cir-
cuit is connected over the sleeve lead S, to ground through the both windings of
the CO relay on individual lines and the last line of a group of conmsecutive lines;
or through the 100 ohm winding of the CO relay on an intermediate line of a group
of consecutive lines. The CO relay operated, disconnects the L relay battery
bridge from across the tip and ring of the line circuit. When the final selector
returns to normal, the oircuit through the windings of the CO relay is opened,
releagsing the relay and restoring the circuit to normal,
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D-20921
{cs)

206-L
{cs)

$l, For & trunk loop not

OPTRATE
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CIRCUI? REQUIRELENTS °
NON=OPERATE ' RELEA
AECHANICAL REQUIREMENTS

{a) Armature travel .015" to ,0Q20"

(b) Armature must movs freely in bearings

{c¢) Trere must be follow in the contact springp.

(d} There shall be .005" air gap between the hard
rubber bridge and the swinging spring.

(a) Total contact travel ,004"

() The biasing spring shall be tensioned against the
aramture with sufficient force to meet the release
requirement.

{e) Contact pressure botween the armature and either

contact screw shall be approximstely equsl.

ELECTRICAL REQUIREWENTS.

On open circuit

177-E exceeding 3560 ohm re-
D=202 =sistance.
81 Readj. «003 amp.
00059 anp.
W.C:C, ,0059 a@.

(CS) Zest

When the trunk loop

On ppen eircuit

is more than 3560
ohms but does not
exceed 5000 ohms
Readj. »003 amp.
-0035 a@.

Te st
WeCoCo 0042 amp,
When the trunk loop

ph open eircuit

exceed s 5000 ohms
resistancge,
..Readj. »003 anp »
. 0032 amp.
WeC.Co .0035 amp. .
TRUNK LOOP includes the resistance of the trunk

Test

Note:

178-MK Special requirement to insmure slow releases
(D} Readj. .044 amp. '

Inner Test
wdge WeCuCs 086 amp.

(500
ohmag)

conduc
Disgtri

. « 047 anp.

tors, relaye and repeating coils, in the
ct and connecting circuit.

Test L0038 Brp.
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CIRCUIT REQUIREMENTS

OPERATE NON~OPERATL RELEASE -
Quter Test 046 ampe. with windings
wdg. W.C,Ce 086 amp. connected differen-—
- (500 , ' tially.
ohms ) Note: When necessary to readjust this relay, the bent

gprings of both make break spring combinations shall be
adjusted to give 20 grams contact pressure against the
back contact spring.

206 L After a soak of on open circuit

{cs) +045 amp. in the after a soak of

: direstion opposite ,045 amp. in the
to the operating game direction
current. of operating our=
Readje. «003 amp. rent.

fest .0032 amp.
WeGs0. »0032 ampe

B~-1 After a soak of after a soak of
(vc} approximately »3 amps approximately «3
Readj. 015 amp. amp.

Test 021 amp. Peadje o005 amp.
W.CsCs +0258 ampe Test 0047 amp.

W,C0sCe »0025 amp.

B~9 (B) After a soak of After a soak of
approximately approximately
«3 ampe 3 amps
Readj. 054 amp. Readje «006 amp,
Test 0063 ampPe Test 00057 ampe

WeCe C. .072 ampe

B223 (G) special requirements to insure fast operation, ]
Readj. o006 2mpe ReadJ. »0035 amp.
Tegt »0063 amps Test 0033 amp.

We CoCa o035 ampe
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B226
(T)

E106
{SA,SB)

E399
(D!

E428
(c)

E461
(4)

E461
()

EB33
(1)
Inner
de.
(1200

_ohms)
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CIRCUIT RENUIRGMINTS

OPERATE NON=OPERATL RaoLEAS

Special requirements to meet sircuit conditionms.
Readj. «0107 amp, Readj. 009 amp.

Test ,0113 amp. Test 0085 amp.

W.CuCs 0113 amp.

Readj. 030 amp.
Test 035 amp.
‘V. C' C,o 0039 amp.

Readj. »013 amp,
Test 028 amp,
“:‘]'CO Co » 045 amp.

Through relay
winding,

Readjes .016 amp,
WeCuCe .0214 amp,
Through parallel
combination with
E568 relay.
Readj. «034 amp.
Test 039 amp.

Readje +012 amp,
Test +0l3 amp.
WeCeCos .0143 amp.,

ReadJ « 4015 ampPe
Test ,014 amp,

Through relay
winding.
Read.j. 9010 amPe

Through parallel
combination with
E568 relay
Readjs. «021 amp,
Test ,019 amp.

Readj. 008 amp,
Test 0076 amp.

Special requirements to insure hold.

Readje +012 amp.
Test 014 amp.
WY,0.C. .0214 amp.

Readj. «008 amp.
Test 40076 amp.

Hold: —\V.C.C- .0143 anTP.

Read,jc +002 ampe
Test 0019 anpe

Test requirement of outer winding i1s proportional to test
requirement of inner winding.

Readj. 017 amp.
Test ,018 amp.
Y,C.Cy o0181 amp,

Read,j « 012 aMPe

Test +0114 amp.
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N

Quter
winding
(800 ohms)

E555
(a)

E568
\ (CI"'l)

E568
(c-1)

E632

(TR,

TR=1)

Outer

Wdg.

{700 ohms]).

- Inner
' winding
(600 ohms)

CIRCUIT RiQUIRIMENTS

QPLERATE

Test .046 amy,
YeCeC. 054 amp.

ON=-QPERATE

(37 Pages) Page #32.
Issue 1 = BT=431523,
September 23, 1321,

RELOASE

Note: Relay to be eguipped with special armature stop
(piece part 163914)

Readj. +009 amp.
Test 012 amp.
WeCoCo .0143 amp.

Readj. 015 ampPe
Test 018 amp.
WeC.Co »0214 amp.

Through relay
winding.

Readj. 015 amp.
WeC.Ce 0214 amp.
Through parallel

‘combination with

B428 relay (C)
Readj. 032 amp.
Test 038 amp.

8pecial requirements
Readj. 045 amp.
mest ,N48 amv,
W,C.C. 061 amp.

Test ,040 amp.
Hold:.
W.C.Co 039 amm.

to

Readjo «009 ampe
Test .0085 amp.

Through relay
winding.
Readj. 009 amp.

Through parallel
combination with
E428 relay (C)
Readje 019 amp.
Test 018 amp.

insure fast operation.

Readjs. 022 ampe.
Test 020 amp.

Readj. 0013 amp.

Test 0006 amp.
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r637
(ca,cB?
- Inner
“winding
(500 ohms}

Cuter
winding
{1000
ohms )

E638
(sTB)

OPSRATE

Readj. .026 amp.
Test .032 ampe

Hold.
Test +043 amp,
WeCuCo 043 aMPe

Special requirements to insure fast operation.

Readj. 025 amp,
Test ,027 amp.

» ‘\V, C_.CB 0039 amp‘

£639 .
{ca
GB)

E743
(7)
Inner
winding
(2000
ohms )c

Quter
winding
{800
ohms)e.

Readj. 015 amp.
Test 016 amp.
WeCoCW 057 amp.

CIRCUIT REQUIR:IMENTS
NON=OPERAT A

Tieadj. 015 amp,
Test 4014 amp.

‘Special requirements tq insure fast operation,

(37 Pages] Page #33.
Issue 1 - BT-431623,
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RELEASH

Read.jo 0004' ampe
Test ,0038 amp.

- Readje. 003 amp.

Test ,0028 amp.

Test requirements of outer winding is proportiouél to test of

inner winding.
Readj. +039 amp.
Test .041 amp.
WeC.Cs 043 amp.

Test 042 amp,
¥.CsCs .054 amp.

Readje. +025 amp.
Test 023 ampe

©
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748
(1F)

E750
(MB)
Inner
winding

(1000 ohms)

Quter
winding
(1000
ohms )

E788

(co)
Windings
in series
aiding.

Inner
wag.
(100 ohms)

E868 (E)

(37 Pages) Page #34.
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CIRCUIT RECUIREMENTS

o)
&3

DPERATRH VON=QrZARATE

Special requirements to meet Hold circuit condition.
Readj. 025 amp, Readj. 016 amp.

Test .027 amp. Test .015 amo,

W.C.Co 4043 amp,

Hold.
‘;'V.G.Co 0026 amP‘

Special requirements to meet hold circuit condition.
Readj. 028 amp. Readj. 014 amp,

Test .030 amp. Test .013 amp.

WeCeCo o043 ampe

Hold.
Test 043 amp.
‘V. CCCU 0043 a-Inp.

Special requirements to meet testing condition.
Readj. <016 amp. Readj+ +011 amp.

Test (017 amp, Test 010 amp.

WyCuCa 033 amp,

Test 4078 amp. Test 039 amp.
w,C.C, 4134 amp,

Readj. 024 amp. Readje. 003 amp,
Test .027 amp. Test 0028 amp.
WeCuCs 4030 amp.
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E892
(1)

Inner

(1000 ohms)

Outer
winding

(1000 ohms)

E896
(B)

EB97
(4)

E899
(sT4)

E901
{L)

E995 (RC)

E996
(DS)
Inner
winding
(1000
ohms )

OPTRATE

Readje. 4038 amp,
Test 041 amp,
WeCsCo o043 amp.

Test 041 amp,
WeCuoCys 043 amp,

Readj « <047 ampe
Test 050 amp.
‘\:V. CcCo .050 amp.

Readj. .013 amp,
Test 028 amp,.
W.C.Cus 043 amp.

‘(37 FPages)] Page #35.
Issue 1 - BT-431628,
September 23, 1921,

CIRCUIT RIEQUIREMANTS

NON=OPHRATS

RELEAST

Readj. 020 amp.
Test 019 amp.

Readje. 007 amp.
Test »,0065 amp.

Readjo «0075 ampe.
Test ,007 amp. -

Srecial requirements to insure fast operation.

Readj. 026 amp.
Test .028 amp,
WeCuCa 039 amp.

Readj. 018 amp.
Test .019 amp.
‘}V.C.C. 0019 a.mp.

Readj. «015 amp.
Test .01l8 amp.

W.C.C. 0214 amp,

Readje «005 amp.
Test 0047 ampe.

Readj. +0052 amp.
Test .0049 amp.
WeCeCo 0045 amp.

Readj. 003 amp.
Test 0028 amp.

Test requirement outer winding proportional to test of imner

winding.

Readj. 040 amp.
Test 042 amp.
WeCGoCo o043 amp,

Readj. 007 amp.
Test 0065 amp.
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OPZRATE

Outer Test 091 amp,
winding WeCoC, .122 amp,
(350 ohms)

E1027 Readj. .040 amp,
(c1) Test .047 amp,
Inner VaCoeCu ,054 amp,
winding

{800 ohms)

Quter Test ,048 amp.

winding TeCeCe 4054 amp.’
(800 ohms )

E1085 Readj. .015 amp,
(sL) Test ,018 amp,
‘\‘V.c. Co 00214 amps,

£1148 Readj. «022 amp,
(Ba) Test ,032 amp, .
(BA=-1) WeCeCa 4043 amp.
Inner

winding

(1000 ohmns)

E1149

(0,0=1) Through relay
Inmer winding.
winding Readj. «015 amp.

(500 ohms) w,C.C. ,016 amp,

Through parallel
combination with
500 ohm (0) re-
sistance,

Readj. +032 amp.
Test .034 amp.

CIRCUIT REOUIREMENTS

NON=OP.2RATE

Readj., ,020 ampe
Test .019 amp.

Readje «010 ampy
Test 0095 amp,

Readj. 012 amp.
Test .01l amp.

Maximum armature travel ,018".

Through relay
winding,
Readj. »010 amp.

Through parallel
combination with
500 ohm (0) re~

sistance.

Readju +0R1 amp,
Test .020 ampe

(37 Pages) Prage #36,
Issue 1 - BT=-431623,
September 23, 1921.

RELEASE

TCI Library www.telephonecollectors.info




» (37 Pages) Page #37.
Issue 1 = BP=-431623,
September 23, 1921,

CIRCUIT RUCUIRIMINTS

A
i - A
: OPERATH NON=QPLERATE RELSASE
Outer Hold.
winding Readj. 4027 amp,
(1500 ohms} Test .0285 amp.
WeCole 0285 ampa
; £1190 Readj. 019 amp. Readj. »011 amp,
i (rRT) Test 034 amp. Test 010 amp.
3 WaCeCs 050 amp.
i
]
i E1321 Readj. .025 amp. Readj. 003 ampe.
£Y {ci) Test 027 amp. Test 0028 amp.
N Inner VeCoCo 0286 amps, WeCuCo 0016 ampe
. winding
_ {500 ohms!
T E1325 Special Reguirement to insure fast operation, ?
(1) Readj. 009 amp, Readjs 0068 amp.
Test ,0095 amp. Taest 40064 ampe.
WeCals 029 amp, JeCeCe 40047 amp,.
Fl10 After operating on .047 amps relay must remain operated when
_ (X,X=1) the circuit is broken for a minimum period of ,1 second and
1 release on open circuit -vithin a time interval of ,3 secondse.
: TeleCa 0505 ampe '
v 5M Test 036 ampe Test »032 amp.
. message WeCeC,s o071 amp,
f;_ register
S . 53 Test ¢330 3mpe Test o270 amp.
‘ mossage .CuCo o350 amp. ’ .
. s register.
b *b
spl, message Test .030 amp. Test .025 amp,
register W,C.0. 043 amp, -

per D=20060.

ENG, ~=VCD =ML« CHY{'D.--ASP~CWP, APPROVED- C.L.SLUYTER, G.M.L.
10/8/21.
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