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Appendix $#5,
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LINE FINDER AND DISTRICT SELECTOR CIRCUIT

My 8 Including Line Circuit, Trip Cirouit, Starting Circulit, Time Alzrm Circuit -

vt For Flat cr Individual Message Rate Lines - Full Mechsnical Power Driven

System,

Cencel circult requirerents on psge 29 to 30 inclusive,

Csncel Appendix #1,
Cencel circuit ioquircments on page 2 Appendix 2,
Cancel Appendix #3,
Cangel Apperdix #4.
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Western Electric Company, Inc., {1 Page) go #1.
Engineering Dept., Appendi
New Yorke -~ BT-501003.

Yy 27, 1923,

METHOD OF OPERATION

PANEL LINE FINDER :
Line Finder &nd District Selector Circuit Including [Ane Cireuit, Trip Cir-
cuit, Starting Circult - Time Alaym Circuit - For EXet or Individual Message
Rate Lines - Full llechenical Power Driven System.

This sppendix was prepared from lssue 42 of drgfwing 7-501003,

The Circult Requirements for t
as follows:

Fl0 relay shell be changed to read

After opersting on ,047 ampi, must remain operated when circuit'is
opened for & minimum period of 0.} second and relesse on open cirocuit within
a8 time intervsl of maximum 0,35 gecond,

!HG'.""T?I“H. : CHK’D.--WCD-C‘-'.'P. APP'D.--J. Lo DOW - G.M.L-
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Engineering Dept., Appendix #3.
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Jovember 3, 1922,

METHOD OF OPERATION
LINE FINDER AND DISTRICT SELECTOR/CIRCUIT
Including Line Circuit, Trip Circuit, Starting Cirgadit, Time Alarm Cirecuit -~
For Flat or Individusl Mescege Rate Lines - Full Jéchanicsl Power Driven
Systeme

The requirements for 176-AK, E901 snd/Ell87 releys shall be changed
to read as follows:-
IRCUIT REQUA REMENTS

THE READJUST RREGUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY

OPERATE NON-OPERATE RELEASE

178-4K Special requirements to inBure slow relesse.
{D) Nommally closed contact winimum 15 grems,
Pri.Vdg. Readj. .044 amp, RegadJs o004 amp,
(500 ohms) Test 047 emp, : Test 0038 smp.
Sec. Test o046 ampe
(500 ohms)
ES01 Special regquirements to meet testing conditions.
(L) Armature travel 020", ;

Contact pressure /20

groms.,

Requirements with relay cover off,

Readj. 4018 smp. ReedJ., «0052 amp.
Test .019_an-. Test 0049 emp,
Requirements with relsy cover om,
Test ,019/ amp, Test (0046 empe
E1187 Special/reguirements to meet testing conditions,
{co) Armature travel 015",
Contagt pressure 20
gramge
Wdgs. Reguirements with relay cover off,
in se- ReedJj. o011l amp, ReadJs, +0074 amp,

ries Pest ,017 amp, Test 007 emps
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November 3, 1922,

CIRCUIT REQUI

OPERATE NON-OPERATE RELEASE
Inner Wdges Teat 078 amp, Test 039 amp,
(100 ohms)
Wdgs. in Requirements with relsy cover on.
series ~Test 017 amp, Test ,0066 amp.
imner Wdg. Test ,078 amp, Test 037 amp.
{100 onms)

ENGe --RR-EX. CHK'D,--LBB-CWP, APP'De~~J,L.DOW ~ GML.
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Engineering Department, Appendix Revision 2.
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METHOD OF OPERATION
LINE FINDER ANT DISTRICT SELECTOR CIRCUIT
Including Line Circuit - Trip Circuit - Starting Circuit - Time Alarm for Flat
or Individual Message Rete Lines - Full Mechanical Power Driven System,

UNDER DETAILED DESCRIPTION

The third sentence from the last of paragraphs on page 5, should read
as follows:-

"The GA relay operated, removes ground from lead ST, closes lead K,
locks to ground on the amature of the STA reley, and oloses a circuit oper-
ating the STP-A magnet", \

Add the following to psragraph 8,

"Should the STA or STB relay remain operated due to feilure of the
K segment ground shunting and releasing the TR or TR-l relay in the trip cir-
cuit, the KPF relay operates when interrupter contacts I, III and V of the
149-J interrupter close, and locks to the STA or STB relay. If the relay
stays locked for two seconds, interrupter contacts II and IV connect ground
to either the TR or TR-1 relay, thereby releasing the TR or TR-1 relaey.
When ground is removed by the opening of interrupter contects 11 or IV relay
STA or STB relesses, relessing the KF reley snd restoring the circuit to nor-
male. The olosing of interrupter contsct VI at the time relay KF is operated,
operates the KA relay, which locks through to 2 key in the trouble desk,
lighting a lamp and operating an alarm. The Operation of the key releases
the KA relay, extinguishing the lamp and silencing the alarm",

Paragroph 48 on page 26 should be chenged to read as follows:

48, Should the selector travel to the tell tale position during brush
selection, ground on the X commutator brush and segment is connected through
cem B to battery through the R magnet, advancing the switch to position 8.
Under this condition, ground is disconnected from the SC lead in the sender,
relessing the CH reley and the district remains in position 8 until it is re-
stored to normsl manuslly. If the district goes to tell tale during grouwp
selection ground on the X comuutator advances the switch to position 8. In
position 8, ground on the SC holds the CH relay operated which, in turn oper-
ates the L reley advancing the switch to position 9, The CH and L relays re-
main operated and the district remeins in position 9 until it is restored to
nomel menuellya

Under cireuit requirements omit the requirements for the E639 relay,
(GA) and (&B) »nd 8add the requirements for the E6000 (GA and GB) B726 (XF),
and E1626 (Ka| releys.
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RELEA

‘Through relsy winding.

Readj. 004 amp,
Through parsllel com-
bination with the
18-BH resistance.
RegdJ, ,0062 emp,
Test 0059 amp,.

Through relay winding,
Readj. «006 8mD e
Through parallel com-
binstion with the
18-BH resistance.
Readj, o077 amp,

Test 0073 amp.

Readj. o002 amp,
Test ,001 &Wpe

ReadJs +001 amp,
Test .0005 amp,

I 1T U
THE READJU; gUILT SHO"N 3FLOY ARE FOR MAINTENAKCE USE ONL
QPERATE KON-OPERAT
Change the requirements for the E638 (ST-B) and ES99 (ST-4) to read ss

follows: -
638 Specisl reguirements to insure fest oreration.
(s7-B) Throug» relsy winding.

Readj, «0256 amp. *

Through parallel com-

bination with the

18-BH resistance.

ReadJj. .039 ampe

Test 042 emp,
E899 Speciai requirements to insure fast operation.
(ST-A) Through relay winding,

Readj., 026 emp,

Through parsllel com-

binstion with the

18~BH resistance.

Readj. 041 amp,

Test .044 amp,
E725 Reedjo o017 smp.
(KF) Test 019 emp,
El626 Readj. -010 amp,
(%A) -Test 016 ampe
E6000 Special requirements to insure fast operstion,
(GA)(GB) Armature travel 035" + or - ,0025%,

ENG,-~RJH-BH,

ReedJe o018 amp,
Tegst 019 amp.

The contect pressure of
the nommelly closed con-
taots shall be minimum
‘20 grams. The contact
pressure of all other
contects shall be mini-
mum 15 grame.

CHK'Da--'.'«'CD-CWP. APP'D.""C'L- SLUYTF.’R. GI.!L.



Western Electric Co,, Incorporated,
Engineering Dept.,

(1 Page) Page #1.
Appendix #1,
Issue 1 -~ BT-501003.

Appendix Sept. 9, 1921,

METHOD OF OPERATION

Line Finder And District Selector Circuit

Including Line Circuit - Trip Circuit - Starting Circuit - Time Alamm Circuit -

For Flat or Individual llessage Rate Lines - Full liechanical Power Triven

System -
Page 36
Requirements for the E-1187 relay should be changed to read as follows:
OPERATE NON-OPERATE
E1187 (Speciel Requirements to meet testing conditions)
(co) Remdjo o011 smp, Readj, 0074 amp.
Wdgs. Test o017 amp, Test 007 ;mp.
Series W.C.C. 00325 amp.
aiding
Inner Test 078 amp, Test 039 ampe
Wag. | WeCoCo ¢134 ampe
(100 ohms)

ENG,~=~JLS=-J0. CHK'D,-~ASP-CWP,

APP'D‘--CCL. SLUYER’ GO:\IOLc
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METHOD OF OPERATION
LINE FIRDER AND DISTRICT SELECTOR CIRCUI?

Including Line Circuit, Trip Cirouit, Starting Circuit, Time Alam Circuit -
For Flat or Individual lessage Rate Linu - Pull Mechsnical Power Drivon

System,

1o

C 10K

This common penel line finder and district selector circuit is used

for passing calls originated by a dial subsorider on a flat or indivi-
dusl message rate line. It consists of six functionally comnected cir-

cuits, as fellowsi~

1.1

1.2

1.3

The LINE ecircuit consists of a line relay (L), cut-off relay
(CO), and & message register, ome line circuit for each subscribder's
Yinse., When the receiver at a calling station is removed from the
switchhook, battery is commected to the hunting (H) lead of the
ealling line and the assoclated spparatus functions and atarts a
line finder selector hunting for the battery on the hunting lead,
When the calling line is found, battery and ground from the line
circuit ls disconnected from the tip and ring of the line, which
ewaits the closure of talking battery from the sssociated district
circuit. The associated trip circuit is also released, thus per-
mitting another call to stert in that half of the group.

4 TRIP circuit 1a provided for esch bank group of 20 lines,
thus making 15 trip circuits on a panel 1line finder frame of 300
lines, - Each trip circuit is divided into two units, trip unit 4,
having access to the first 10 lines in a bank, and trip unit B,
having access to the lest 10 lines in a bank, The trip circuit
mechanically trips the selector brushes of the particular bank in
which the terminals of its sasociated lines appear and comnect to
2 starting circuit, Each trip circuit is equipped with an emergency
plug and jack, by means of which a defective trip oircuit can be im-
mediately replaced by an emergency cirouit.

The STARTING circuit controls the routing of calls to the re-
spective line finder selectors and starts 2n idle selector hunting
over the line teminals for the calling line, It also at the same
time relecses a trip relay in the sssociated trip unit, thus permit-
ting another c¢all to start in any other group. There is one start-
ing circuit for each frame of 300 lines. The circuit consists of
three 200 type distributing selectors, one of which permits the
distributing of this circuit so as to give each line group an egqual
preference, The other two distributing selectors distridute the
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calls uniformly to the respective line finder selectors.

Esch regular starting circuit is provided with means for test-
ing any line finder circuit and is egquipped with an emergency
plug and Jjack for immediately replecing the regular circuit
with an emergency circuit =t any time.

1.4 The LINE FINDER circuit is arranged to find the calling sub-
soriber's line and conmect it with the various switching appara-
tus necessary to complste & odll, Rach line finder circuit is
permanently connected to s district selector circuit snd con-
siats of a power driven gelector having 15 sets of contact
brushes wired in multiple, one set of brushes zssociated with
each line bank. At the game time the line finder selector
starts upwerd hunting for the calling line, the associated dis-
tripgt circuit functions and selects an idle sender. This cir-
cult 2ls0 includes a MAEKE BUSY Jack snd & TEST jack.

1.5 The DISTRICT SELECTOR circuit, which is the other end of
the line finder selector, is provided with a magnet, driven
selector switch, by means of which 2n idle sender is selected
and associated with the district until 211 selections have been
completed, when the sender is discharged, The district circuilt
is selector ended and selects and comnects to the proper outgo-
ing trunk, under the gontrol of a sender, for the completion of
an originating ocall, It 2lso supplies taliking hattery to the
calling station, commects battery for the operation of the mes-
sage register in the line circuit on a cherged call, and con-
nects the busy tone to the calling station if required,

1ab The LINE FINDER TIME ALARYM circuit is for the purpose of
giving visual and saudible signals to the attendant when an
originating ca2ll ie not connec¢ted to a line finder in a spec-
ified time period.

P LIE F

2o

A panel line finder freme consists of 15 banka (at times known
as psnels) of lire terminals, ezch bank consisting of 20 sets of
maltiple line terminals, msking & total capacity of 300 lines. The
multiple terminals appear on both sides of the bank and each set
consists of four terminels, namely: tip (7), ring (R), sleeve (S)
end hunting (H). Each 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, Thia
number of selectors for each 30C lines may be reduced to 40 or 28
selectors. The arrangement of the selectors msy be accomplished by
splitting the line multiple banks of & frame in the following menner:-
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20l Eagh 60 selector bank on a frame is aplit in the center and ar-
ranged for a oross comnecting cable, so that the first or bottom line
on one side of the split will connect to snd appear st the last or
top line on the other hslf of the bank, This practice is used where
60 line finder selectors are required for each 300 lines,

2.2 Each 60 selector bank on a2 frame is split into three sections of
20 selectors each, two of these sestions to be arranged for cross
conneoting to each other, the other section to be cross connected to
a corresponding bank section on snother frame, This practice is
used where 40 selectors are required for each 300 lines, thus per-
mitting 900 lines to be accommodated on two fremes.

203 A 56 selector bank split into four sections of 14 seleotors
each, the first and seccnd sectioms to be arranged for oross con-
neoting to each other and the third eand fourth sections arrauged for
cross connecting to each others This preetice is used where 28 se~-
lectors are required for each 300 lines, thus permitting 600 lines
to be accommodated on the one frame,

Each group of selectors for each 300 lines is divided into two sub-
groups, "A" and "B", The "A" sub-group of selectors is on one side of
the transposition split and the "B* sub-group is om the other side of the
transposition split. By this method, & call originating in a group of 20
lines causes & selector in the "A"™ or "B" sub-group to start hunting, the
sub~group depending upon the calling line being in the first or lset 10
lines of the group. Bhould two calls in the seme group originate at the
seme time, one being in the first 10 lines and the other being in the
last 10 lines, two selectors will start, one selsctor in sub-group "A",
the other in sub-group "B", Should £ll line finders in a sub-group be
busy, & oell originating within the corresponding 10 lines will start a
selector in the adjscent sub-group.

When both sub-groups of selectors for 300 lines are on the same
frame, two TRIP megnets sre used, one magnet on the front and the other
magnet on the rear of the frame., When both sub-groups of selectors are
on seperate frames, four TRIP magnets shall be used, one on the front
and one on the rear of each frame,

DETAILED DESCRIPTION
IGINATI
B The operstion for a cell origlnating in the firegt 10 lines of a

A

group 1s es follows:~ When the receiver is removed from the switchhook
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at the cslling station, the L relay in the line circuit operates over
a circuit from battery through the 200 ohm resistance, winding of the
L reley, break contaet of the CO relsy, over the ring side of the
.. line, through the subscriver's loop, back over the tip side to ground
- on the ammature of the CO relay. The line L relay operated,. connects
battery to the H terminsl of the line at the line finder mmltipie
bank and operates the BA relay through its inner winding. The B4 re~
lay operated, operates the TR relay over & circuit from ground on the
armature of the BA relay, break contact of the K relsy, 700 ohm wind-
ing of the TR relay, bresk contacts of the A% $T-i, and §T-B, relays,
to battery on the armeture of the STP~G megnet. The TR rslay oper-
eted performs the following functions: (a) operates the two TRIP
meggnets from ground on its nrmature {b) opens the locking series oir-
cuit through the TR relays in the other benk groups, &8 hereinafter
described, (¢) locks in & circuit from greund through its 600 omm
winding and make contset, terminal 1 and brush ¢of the G group dis-
tributor selecteor, break contacts of the C, C4, and SB relays, to bat~
tery through the winding of the 5T~A relsay, which operates., Esch TRIP
magnet operates its trip rod, thus tripping the corresponding group
brushes of the associsted selectors on its respeotive aide of the
frames The ST-A relay cperated, functions as follows: (&) closes 2
¢ircult from ground on its left inner armature, to battery through the
winding of the STP-G magnet, which operztes and remains operated until
the ST~A relay relesses, (b} short circuits the 500 obm winding of the
CA relsy, preventing it from operating amd starting a line finder in
~ sub-group “"B", as descridbed in paragraph 31, while a call is going
through, (¢} operates the K reiay over a circuit from battery through
the winding of the K relay, make contact of the TR relay, to ground on
the ermature of the ST-A relzy, (d) closes 2 circuit operating the LF
relay in the lline finder circuit.,. . This circuit is traced from gromnd
on the right outer armature and inner meke contact of the ST-A relay,
through the break contacts of the G4, and C relays, the Al dridging
brush and termminal nf the A selector, over le2d ST, break contact of
the MB relay in the line findexr circult, bresk springs of the TES?
Jeck, to battery through the 1000 ohm winding of the LF relsy.| The K
relay operated, (a) locks to ground on the amature of the BA relay
through its meke contact and the bresk contact of the O relay {(d)
opens the circuit through the 700 ohm winding of the TR relay, thus
preventing another line finder selector from being started by thia
eall, {(¢) ecloses 2 circuit from ground on its make contact through
the 1500 ohm winding of the 0 relay, but the 0 relay does not operste
at this time on account of insufficient amount of ocurrent through tha
winding. The LF relsy opersted, (a) locks to ground on the bresk
contect end armeture of the H relasy, through its meke contaot and
both windings in series, (b) closes & ocircuit opsrating the GA relay y
in the starting circuit from ground on the break springs of the leke i
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Busy Jaclk; ml:a contaot of the LF relay, break contact of the MB reley,
lead Y, to battery through the bresk contact and winding of the GA relay, L
(¢) operates the UP magnet fram ground on '
ment, causing the line finder selector to travel upward and hunt for the
terminals of the ocslling line to which battery is connected, as herein-
after describved, (d) closes 2 cirouit from the ssme ground on the-F-eom-
mutator-brush-end-segment, through the break contact of the line finder B
relay, to battery through the inner winding of the CI relay, operating
the CI relay. The GA relay operated, removes ground from lead ST, looks
to ground on the amature of the §T-A relay and closes a circuit operating
the STP-A magnet. This circuit is traced from ground on the armsture and
inner make contact of the ST-A relsy, make contact of the GA relay, ter-
minal and brush of the A~3 are of the A selector, to battery through the
winding of the STP-A magnet. The STP-A magnet remains operated until the
release of the ST-A relsy.

48 the line finder selector starts upward hunting for the calling
line, a cirenit 1s closed through the M commutator glightly after the
brushes of the selector move off-normel. Ground on the M commutator YV wH
brush and segment operates the line finder B relay. The E relay oper- h
ated, (a) operates the MB relay from ground on its ammature, through the
breek springs of the M,B. Jack, to battery through the inner winding of
the MB relay,.{b) closes & circuit from ground on the upper inner contact
of cam I, make contact of the E relsy, to bvattery through the inner wind-
ing of the D relsy, operating the D relsy, (o) opens the cpereting oir-
cuit of the Ol relay, thus permitting the relay to release, should the
TEST brush of the sender selector he meking contact with the TEST termi-
nael of an idle sender. If the TEST brush of the sender selector is mak-
ing contact with the TEST terminel of a busy sender, the CI reley locks
through its outer winding, the lower contacts of cam S, make contact of
the relay, to ground on the TEST brush of the gender selector. With the
CI reley held operated, the operation of the lime finder E relay also
closes a circuit operating the F relay in the line finder c¢ircuit and the
district selector STP magnet.~ This elrcuit is traced from battery
through the 1000 ohm winding of the F relay and through the winding and
break contagt of the STP magnet, make contacts of the CI and E relays, to
ground on the lower cuter contaat of e¢am H, thereby stepping the sender
selector brushes one stop on its back stroke. If the next sender circult
is idle, the CI relay relssses, in turn stopping the selsctor, but if the
next terminal is busy, the CI relay remsins operated and the sender se-
lector continues to step until an idle sender is found. When the CI re-
lay releasn the TEST terminal of the selected sender is immediately

) 831 hunting sender selectors by ground comnected to the TEST

f ower outer contact of cam H, through the make contact of
the E relay &fid the break contact of the CI relsy. This busy ground is
) untZ) the ewitch sdvances from positioxr 1 1/4. The operation.

(.A‘t:/‘
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‘0f the F relay opens the tip snd ring loadl between the line finder
commutator and the district circuit smf fevents the district L re-
ley from opersting and advancing the district switch from normal,
should the line finder selector connect to the terminsls of the
calling line before the sender sselector finda sm idle sender.

T. The MB relsy operated; (a) locks from ground on the armature
and outer mske contact of the ST-A relay, lead X, make contast and
outer winding of the MB relay, tc battery on the break contact and
armature of the SL relay, sc that the M8 relay will not ralease
should the selector return to normel while enother cell is gol
through, (b) closes 2 circuit from ground %@m%:
of-the—¥MB-jack, make contaots of the LF and ¥B relays, to bsttery
through the 800 ohm winding c¢f the F relay, which operates if the
relay was not previocusly operated, (¢) connects ground on its arme-
ture to the series circuit through the MB relays of the other se-
lectors in the same group, thus permmitting the operation, over lead
0H of the Ci, or CB relays in the starting circuit when all lire

- finder selectors in the group are off-normal, (d) opens the circult
over leed Y, to prevent the GA relay from re-operating, (e) trans-
fers the ST lead to the mext line finder, which if busy, transfers
the oall over the ST lead in the same manner until an idle line
finder is found.

8. As the line finder selector continues upward, 2t the end of the
tripping one, ground on the X commtator brush and segnent, short
circuits the 600 ohm winding of the TR relay through the bresk con-
taot of the DS relasy, over le2d £ and through the bresk contact of
the SA reley, thus releasing the TR reley. The S?-A relay remains
operated from the same ground until the X brush moves off the K com-
mutetor segment, when the circuit through the winding of the ST-a&
relay is opened, relessing the relay. This is before the brushes of
the line finder ssleotor heve resched the first set of line terminsls.
The TR relay released, closes the locking series circuit through the
TR relays in the other groups'and opens the circult through the two
TRIP magnets, which relesse. The STA relay relessed, (&) opens the
locking circuit through the GA relay, which releases, (b) opens the
cirenit through the locking (outer) winding of the MB relay, but the
relay does not relesse as it 1s held opersted over its operating cir-
ecuit, (c) opens the circuit through the STP-A magnet, which releases
and steps the brushes of the G group distributor selector to the next
terminals, (d) opens the circult through the STP-i magnet, which re-
leases snd steps the brushes of the A group distributor selector to
the next terminals, (e) removes the short clrouit from the 500 ohm
winding of the CA relay, which does not operaie unless su qelectorl

. in the group are busy &s descridbed 1n paragraph 3l. .

o A
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When the seleoctor brushes make contact with the terminsls associated
with the calling line, battery on the H terhinal operates the 0 relay in
the trip circuit and the H relay in the line finder ciromit. This circuit
is traced from battery in the trip eircuit, through the 500 ohm winding of
the 0 relay and the 500 ohms resistance comnected in parallel, make con-
tact of the L relay, over lead H, through the H multiple terminal and
brush, H commitator brush and segment, outer contacts of cam Y, winding of
the H relay, to ground on the break ¢ontact and armature of the DS relay,
With the E relay operated, a 50 ohm non-inductive shunt is comnected <
around its winding to ground on its armature for the purpose of ineressing
the amount of current through the 500 ohm winding of the 0 relay, thus \
speeding its operation. This is necessary on acoount of the very short
time period whea the H brush makes contact with the H terminal before the
circuit over lead H, is opened by the overthrow of the selector. The H
relay operated, opens the circuit which holds the LF relay operated, dut
the LF relay does not relesse immediately on account of a circuit being
closed from ground through the C commutator brush and segment, to dbattery
through both windings of the LF relay in series. The LF relay is thus
held operated until the brushes are centered on the terminals of the call~-
ing line. When the circuit through the C commutator segment is opened,
the LF relay releases. The LF relasy released, (a) opens the eircuit
through the UP megnet, which stops the selector brushes on the terminals
of the calling line, (b) opens the cirounit through the 800 ohm winding of
the F relsy, s¢ that when the c¢ircuit through its 1,000 ohm winding is
opened, by the release of the CI relay when the district sender selector
seizes an idle sender, the F relay relesses, (c) closes 2 circuit operat-~
ing the SL relay. This cirocuit is traced from ground through the break

i contact-eprings of the-MB-jeck,; break contact of the LF relay, mske con-

tact of the E relsy, winding of the SL relay, inner contacts of cam T,
meke contacts of the D relsy, to beattery on the break contact of the DS
relay.,

9.1 The adjustment of the ¢ commutator brush, with relation to the
tripped H mmltiple brush, is such that it does not break contact
with the C commtator segment until slightly after the holding cir-
oult through both windings of the LF relay is opened by the opera-
tion of the H relay when the H brush makes contact with the H ter-
mingl to which battery is connected. The UP magnet, therefore, re-
maina operated and the selector continues to travel upward until
the brushes are carried slightly above the center of the line ter-
minals, allowing the locking pswl to enter the notch on the rack at-
tached to the brush support rods At this time and holding circuit
through both windings of the LF relay is opened &t the C commutator,

Bz the relay. The LF relay released, relesses the UP magnet.

dector them drops into place, thus centering the brushes on

e terminals, 3
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10, The 0 relay operated, opens the locking circuit of the K relay.

The K relsy is very slow in relessing to hold the 0 relsy operated
through its 1500 ohm winding, in order to permit the BA relay to re-
lease before the 0 relay, otherwise another line finder may be

started by this call.

11, The SL relay operated, ocloses a circuit which operates the €O
relay in the line circuit from battery on its srmature, through the
two 110 ohm resistances (A and B} in series, over lesd 3, to ground

This same

battery is connected to the multiple sleeve terminals of the line at

the final frame, making the line test busy to all hunting final se-

The CO relsy oOperated, releases the

line L relay, which in turn releases the BA relay, which opens the

through one or both windings of the CO relay in series.

lectors on & terminating eall,

cireuit through the 0 and H relays, which relesge.

Another call may

now stert within this same group of 10 lines if the starting circuit

is ready for the call.

The operation for a call originsting in the

lest 10 lines of & group of 20 will be similar to that already de-
seribed for the first 10 lines, except that the BA-1, X-1, 0-1, TR~1,
ST-B, and GB relsys sre involved instead of the BA, X, 0, TR, STk,

and GA relays.

12, If there is a simultsneous call in both the first and last 10
lines of 2 group of 20 lines, the relays of both sub-groups will
operate as alresdy described, starting two line finder selectors in

different sub-groups at the sesme tims.

In this ca2ge, the inner

windings of the 0 and 0-1 relays sre comnected together through the
meke contacts of the BA, and Ba-l releys. The 0 and 0-1 relays will
therefore operate in prrallel when the H brush of either or both line
finder selectors meke contact with the H terminal of the calling

—— 1ine,
13, The operation of the SL reley also cleses & circult operating

the district L, and CH relays.

outer comtacts of cam 0, to battery through the 600 obm winding of

This circuit is traced from ground
on the N commutator brush snd segment, through the break contact 0(”=Amﬂwv
the F relay, make contsct of the SL relay, lower inner and upper )|'°

|

the CH relay. This same ground is connected through the inner con-
tacts of cam 0, upper outer and lower inner contacts of cam R, t0
bettery through the 800 ohm winding of the district L relay. - The
CH relay operated, closes a circuit from ground on the upper outer
contact of cam I, bresk conteot of the CS reley, meke contsct of "the
CH relsy, to battery through the selector time slarm circuit (not
shown), which performs no function et this time. :
ated, closes a circuit advancing the district switch to position Z.
This circuit .is traced from battery through the R magnet, Ivvhr“

R et

The L relay oper-
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outer contact of cam B, make contact of the L relay, to ground through
the lower contagts of cam M. As the switch sdvances from position 1,
the circuilt through the L and CH relays is opened, releasing the relays
and disconnecting the selector time alamm cirocuite In position 1-1/2 to
2, the assoclated sender 15 held bdusy by ground through the upper outer
contact of cam H, and the outer contacts of cam C.

14,

With the switch in position 2, the tip and ring leads are closged

from the calling line to the T and R lesds of the associated sender cir-
cuit, thus permitting a dieling tome to be transmitted back over the
dialing circuit from the associated sender, as an indication that the
spperatus is ready to receive the call by the operation of the station
disl. The tip side of the dialing oircuit is closed from the T lead of
the line, through the break contact of the F relay, inner contacts of
cam P to the T brush of the sender selector. The ring side of the dial-
ing cirouit is closed from the R lesd of the 1line, through the bresk
contact of the F relay, winding of the DC relay, immer contacts of cam
Q, to the R brush of the sender selector. In position 2, the CI relay
operstes through its outer winding to ground on cem I, end remains oper-
ated until the switch advances from position 10. The CI relay operated,
(a) connects ground through the inner contacts of cem 5, to the TEST
brush of the sender selector, thuz making the associated sender test
busy after the switch edvances from position 2, (b} closes the tip side
of the fundsmental circuit through to the sender, (c¢) closes the sender °
control (SC) lead through the lower contacts of cam V, lower inner and
upper outer contacts of cam U, to battery through the outer winding of
the D relay. After the sender functions the fundamental circuit 1s
established for the operation of the district L relay and the stepping
relsy in the sender. “This circult is traced from ground in the sender
eircuit, through the FT brush, mske contact of the CI relay, inner con-
tacts of cam L, to battery through the 1200 ohm winding of the & relay,
which operates. The L reley operated, locks through its 1200 ohm wind~-
ing and make contact through the upper contacts of cem L to the same
ground over the FT lead and advances the switch to position 3 from
ground on cam Me ~In position 3, ground through the lower immer contact
of cam H {8 conneoted to the FR lead, thus permitting the sender to
function, The 500 ohm winding of the CH relay is aleo comnsected through

" the lower contacts of cam U, in parallel with the winding of the D re-
lay, to the SC lead previously described. Should the CH relay operste
at this time, due to a high resistance ground in the sender circuit, no
useful function will be performed.

ISTRICT B 10K

1b.

With the switch in position 3, the UP megnet is operated for brush

sslection over & circuit traced from battery through the winding of the
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16,

magnet, immer contacts of cam C, make contact of the L relay, to
ground through the lower contacts of cem M. 48 the selector moves
upward in position 3, carrying the commutator brushes over the com-
mutator 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 relsy cperated but successively short circuit-
ing the stepping relay in the associasted sender cireuit, thus re-
leasing and permitting ite re-operetion until the proper brush has
been selected., When sufficient impulses have been sent back to
satisfy the sender, the fundamental circuit is opened, releasing
the L relay. ThHe L relay released, opens the circuit through the
UP msgnet, thereby stopping the upward movement of the selestor
and advances the switoh to position 4. This circuit is traced
from ground through the lowaer contacts of csm M, break contact of
the L relay, upper outer comtazct of cam B, to battery through the
R megnet, When 2 digit senders are used with this circuit, tha
advance of the sender replaces the high resistance ground on the
S5C lead with a 500 olm ground, thus insuring the operationm of the
CH relay., In position 4, the trip magmet (TM) is operated from
ground through the upper contects of cam S5, and the L relay 1is
gperated and locked to ground over the fundamental ciroult pre-
viously described, advancing the awiteh to positiomn B.

With the switch in poeition 5, the UP magnet 1s re-opsrsted
and the trip magnet being operated, causes the previcusly selected
set of brushes to trip when the selector starts upward as the aset
of brushes engage the trip finger which was previously opersted by
the trip msgnet. As the selector-moves upward for group selec~
tion, carrying the brushes over the commutator segments, the & seg-
ment and brush intermittently connects ground to the tip side of
the fundamental circuit through cem L, holding the district L re-
lay operated, dut successively short circuiting the stepping relay
in the asaocisted sender circuit, thus releasing and permitting its
reoperation until the proper group has been selected, When suf-
ficient impulses have been sent back to satisfy the sender, the
fundsmental circuit is opened, releasing the L reley which ln tuin
opens the circult through the UP magnet and advances the switch to
position 6. When 3 digit senders are used with this ocircuit, the
advance of the sender replaces the high resistance ground on the
SC lead with a B00O ohm ground, thus insuring the operation of the
CH relay. With the switchk in position 6, & circuit is closed from
grounéd on the line finder N, commutator brush sné segment, through
the break contact of the F relay, make contact of the SL relsay,
inner contacte of cam 0, upper outer end lower inner contacts of
cam R, to battery through the 800 ohm winding of the L reley, oper-
ating the relsy. The L relay opersted advances the switch to

& L TP

el
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position 7 in & circuit traced from battery through the R magnet, lower
outer contect of cam B, make contact of the L relay, inner contacts of
cam M, meake contacts of the D relay, to ground through the lower outer -
contact of cam I,

ZIRUNK HUNTING

17. Should the first trumk in the group in which the selector is hunting
. be 1dle, the L reley relesses se the switch leaves position 6 1/4. When
the switch enters position 6 1/2, ground is connected to the sleeve of
the selected trunk through the outer contacts of cam U, break contact of
the L reley, lower outer and upper inner contects of cam E, as a busy
condition until the switch edvances to position 7 3/4.

18. Should the first trunk in the group in which the selector is hunting
be busy, the L relasy is held operated in a cirouit from battery through
its inner winding and make contact, lower outer and upper immer contacts
of cam E, to ground on the sleeve terminal of the busy trunk. With the
switch in position 7, the UP magnet is re-opsrated from ground on cam M
under control of the L relay and the selector travels upward until an
idle trunk is found. When an idle trunk is found, the locking ocircuit
through the inner winding of the L reley is opened, but the relsy does
not relesse immedistely dwe to & circuit being closed from battery
through its ounter winding inner contscts of cem R, to ground through the
C commutator brush and segment. When the brushes are centered on the
trunk terminals, the circuit through the C commutator segment is opsned
and the L reley releases, in turn opening the circuit through the UP mag-
net, which stops the selector brushes on the terminals of the selected
trunk,. The L reley released aleso advances the switch to position 8.

"Cr COMMUTATOR

18,1 © The adjustment of the C commutator brush, with relation to the
tripped slesve multiple brush, is such, that it does not dresk
contaet with the { commutator segment until slightly after the
holding circuit through the imner winding of the L relay is opened,
by the sleeve brush leaving the busy terminal and making contact
with the sleeve terminsl of the idle trunk. The UP mapgnet, there~
fore, remains operated and the selector continues to travel upward
until the brushes sre carried slightly sbove the center of the
trunk terminzlg, &llowing the logking pawl to enter the notch on
the rack sttached to the brush support rcd. at this time the
other holding ciromit through the outer winding of the L relay is
opened at the C commutator, releasing the relay, which disconnects
ground from the commmtstor feed bar (G), and releases the UP mag-
net. The selector then drops inte place, thus centering the
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19,

brushes on the trunk terminala, During trunk hunting, in po-
sition 7 only, the commatator feed ground is supplied from
ground on ceam M, under control of the L relsy. This is to
prevent the re-operation of the L relsy by the closing of a
circuit between the C commutator brush and segment, on the
overthrow of the selector, 28 it drops into place.

A8 the switch advances from poeition 7, ground on cam H is re-
moved from the fundsmental ring (FR) lead, =nd in position 7 2/4,
ground through the upper contaots of cam B is comnected to the
sleave of the selected trunk as & busy ccndition., With the switch
in position 8, & circuit is closed from ground on the armature and
mske contact of the CH reley, through the lower outer and upper in-
ner contacts of cam 0, upper cuter and lower inmner contacts of cam
R, to battery through the outer winding of the L relay, which oper-
ates, advancing the switch to positiom 9., In position 9, the tip
and ring sides of the outgoing fundsmental c¢ircuit are closed to
the tip and ring terminals of the selected trunk for selection be-
yond, through the F? and FR brushes of the sender zelector snd
camsg F gnd G, respectively. &After sslection beyond has been com-
pleted, ground in the sender is removed from the SC lead, releasing
the CH relsy, in turn relessing the L relasy. The L relay releesed,
advences the switch to position 10. As the switch leaves position
9 1/2, the disling circult is opened at the upper inner contact of
cems P end o, and in position 9 3/4, the tip and ring leads from
the line finder are cloged through the lower contacts of cams F and
&, respectively, to 24 volt hattery and ground in the distriet,
holding the DC relzy operated under the control of the station

© switchhooke. With the DC relay cpersted, & locking circult is

closed for the D relay after the switch advances from positiom 10,
This circait is traced from battery through the inner winding of
the D relay, make contact of the DC reley, maks contact of the D
relay, to ground through the lower outer contaet of cem I, The D
relay (178~AK} is made slow in relessing in order that the connec-

" tic may not be lost 1f the switchhook at the called station 1s

momenterily depresesed, With the switch in pogition 10, the sender
circuit functions and connecte ground to the P lead, causing the

L relay to opersie and lock through its inmer winding over the tip
of the fundamental circuit previously descrived. The L relay oper-
ated, advences the switch for tslking selection until the relay is
relassed by the operation of the sender cirecuit, As the switch ad-
vances, ground is intermittently comnected to the tip side of the
fundsmental clreuit through the outer contacts of cam E, holding
the L relezy opersted, but successively short clrculting and permit-
ting the re-operation of the stepping relay in the sender circult,
When sufficlent impulses have been sent back to satisfy the sender,



(33 Peges) Page #13.
Issue 1 - BT-501003.
July 7, 1921,

the fundamental circuit is opened, releasing the L relsy. The L relay
released, opens the circuit through the R magnet, stopping the switch in
position 11, 12 or 13, depending upon the class of call, As the switch
leaves position 10, the holding circuit of the CI relsy is transferred
from ground on cam I to ground on cam E, under the control of the L re-
ley. This circuit is traced from battery through the outer winding of
the CI relay, inner contacts of cam U, make contact of the CI relay,
lower inmer and upper outer contects of cam V, make contact of the L re-
lay, to ground through the lower inner and upper outer contascts of cam
E. The release of the L relay opens the holding circuit through the CI
relay, disconnecting the sender from the distrist ciremit,

QALLED PARTY ANSWERS

20, When the receiver at the called station is removed from the switcgh-
hook, with the switch in position 11 or 12, reversed battery and ground
from the incoming cirouit operates the CS relay. This circuit is traced
from battery over the ring side of the circuit, through the outer con-
tacts of cam G, winding of the repeating coil, outer and lower inner
contacts of csm X, (through the winding of the CS relay, upper inner and.
outer contscts of cam W,) other winding of the repesting coil, outer
contacts of cam F, to ground over the tip side in the incoming circuit.
The CS relay operated, closes & circuit from ground on the upper outer
contact of cam I, through its make contaot, outer contacts of cem N,
winding of the I relay, to battery through the #3 contact of the 149-J
interrupter. When the interrupter contact closes, the I relay operates
and locks to the same ground through its mske contact.’ "hen the #4 con-
tact of the interrupter closes, the cperation of the I relsy closes &
eircult from ground on the interrupter contact to battery through the
500 ohm winding of the CH relay, cpersting the relsy. The CH relay
operated, locks through its winding and the outer contacts of cam 0, to
ground on its make contect and armature and closes & circuit from bat-
tery on its make contact for holding the SL relsy operated after the D
reley releases,

20,1 The 149~J interrupter is s0 comnected in the circuit that the
operation of the CH relsy 1s delayed for at least two seconds
after the CS reley operates. This delay is to prevent the false
operation of the CH relsy should the CS relsy cperate momenterily
before the oal;ed‘party angwers due to amy line disturbances.

QPERATOR ANSWERS

2l. The switch advsnces to position 13, as described sbove, and when
the operstor inserts the plug of an answering cord in the snswering
Jeck of the trunk, the CS relay operates on reversed battery and ground
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over the trunk, The (S relay operated ¢loses a circuit from the
same ground on cam I, through the upper outer and iower inner con-
tacts of cam R, to battery through the outer winding of the L re-
lay, which operates and advances the switch to position 14. With
the switch in position 14, the repeating coll and battery are dig-
connected and the T, and R leads are connected directly to the T,
and R brushes of the selector through cem P and Q respectively.

As the switch enters positiom 13-1/2, the L relay locks in & cir-
cuit from ground over lead S of the selected trunk, through the
upper inner snd lower outer contacts of cam E, toc battery through
the make contact and Inner winding of the L relay, and in posi-
tion 14, the locking circuit through the inmer winding of the D
relay is trensferred from the contacts of the DC relay to the up-
per contacts of cam J. In position 14, & checking tone circuit

is closed over the sleeve of the operator’s trunk, inner con-
tacts of cem E, make contact of the L relzy, upper contacts of
cem VY, lower contacts of cam W, 2 m.f, gondenser, lower immer and
upper outer contacts of cam X, the S brush and terminal at the
line finder benk, to ground through the winding of the CO relay
for nmumber checking.

DISCONNECTION REGULAR CALL

22,

—_———

~ When the receiver at the calling station is replsced on the
switchhook, the DC relay relsasges, in turn releasing the D relay.
The D relay released, closes a circuit operating the F relay.

This circuit is traced from ground on the lower outer contact of
cam I, break contect of the D relay, to battery through the 800
ohm winding of the F relay. The F relay operated, discomnects
the tip and ring of the trunk from the line and closes s circult
from ground on the N commtstor brush and segment, through its
make contact, upper inner and lower outer contacts of cam D, to
battery through the R magnet, advancing the switch to positionm 16.

On M.R. district cireuits, with the awitch in position 16, a
oircuit ies closed from battery on the make contact of the CH re-
lay, outer contacts of cam T, through the three l8-aN resistances
in parallel, the H brush and terminal at the line finder banky
over lead H, through the break contact of the L relay, to ground
through the message register MR, operating the messape register.
Turing the message registering period, snother line finder se-
lector hunting over the line terminals in the s=me group will not
stop its brushes on the multiple terminals of this line at this
time on account of its H relsy belinz shunted by the 5 ohm message
register while ‘the H brush of the hunting selector 1ls passing
over the H terminal of this line. When the 149-C interrupter
contacts I cdose, & circuit is closed from ground .on the make
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contacts, through the lower contacts of cam R, to battery through the
outer winding of the L relay, operating the L relay. The L relay oper-
ated, locks through its inner winding and meke contsct to ground on cam
E. Ground on the II meake contacts of the interrupter is closed through
the inner contacts of cam Y, meke contact of the L reley, outer contacts
of cam J, t0 battery through the inner winding of the D relay, which
operates. The D relsy operated, advences the switch to position 17 in a
eircuit from battery through the R magnet, lower outer contact of cam B,
make contact of the L relsy, inner contacts of cem M, make contact of
the D relsy, to ground on cam I. In position 17 the A ocam advances the
switch to position 18,

As the switch advances from positions 16 to 18, the circuits through
the D, SL, CH and L relays are oOpened, relessing the relays and the bat-
tery for operating the message register i1s discomnected from lead H.

The release of the SL relsy discomnects battery from lead S, releasing
the CO relay, thus restoring the lime circuit to normal, 4s the switch
enters position 17, the releass of the D relay closes a clircuit operat-
ing the DS relay in the line finder circuit. This circult is traced
from ground on the M commutsator 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 the break contacts of the DS relay. The DS relsy
operated, (a) locks through its make contact and 350 ohm winding to the

- seme ground, (b) closes a circuit through the outer winding of the F re-

lay, thus insuring the relay to hold until both the line finder selector
and the district selector have returned to normel, operates the line
finder DOWN magnet from ground on its srmmsture, which restores the line
finder selector to mormal., When the line finder selector returns to nor-
mal, ground is disconnected from the M commutator segment, relessing the
E, DS, and MB relays.

With the district switch in position 18, a ciroult 1s closed from
ground on the ¥ commutator brush end segment, make contact of tihe F re-~
lay, upper contacte of cam D to battery through the district DOWN mag-
net, which operstes sand restores the district selsctor to mormal, As
the district selector returns to normel, a circuit is closed from ground
on ‘the Y commutator brush and segment, upper immer contact of cam B, to
battery through the R magnet, advancing the switch to position 1 or nor-
mals, As the switch leaves position 18, the circuit through the DOWN mag-
net is opened, and after position 18 1/4, the circuit through the outer
winding of the P relay is opemed, releasing the relay snd restoring the
circuit to normel.

Should the calling subseriber fail to replace the receiver on the
switchhook after the called subscriber hes disconmected, the release of
the CS relay, due to the incoming trunk functioning, operates the

S ———
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selector time slarm circult from ground through the upper outer con-

tect of cam I, thereby notifying the switchmen of the existing con-
dition,

TION TALKING TO O TOR

27. With the plug of the answering cord in the trurk jack at the in-
coming end, ground is conrected to the sleeve terminal of the trunk
to hold the district L relsy cperated. If the plug of the cord 1is
removed from the trunk jack before the receiver at the calling sta-
tion is replaced on the switohhook, the line relsy in the trunk cir-

: cuit will operate, thereby holding the ground on the sleeve terminsl
of the trunk. When the receiver at the calling station is replsced

., on the switchhook 2nd the plug of the snswering cord is removed from

; the trunk Jack at the incoming end, the DC relay releases, and

" ground is disconnected from the sleeve of the trunk, releasing the

L relsy, thus advancing the awitoch to positiox 15. A4s the switch

advances from positiom 14-1/4, the locking circuit through the in-

ner winding of the I relay is opened at cam J, releasing the relays

The T relasy relessed, opens the circuit through the SL relay, which

releases, and operstes the F relay, which advances the district

switch to position 16 from ground on the N commutator brush and seg-
ment, In position 16 ground on the armsture of the SL relsy through
the lower contacts of cam D advances the switch to position 17, the

& cam advencing it to position 18. 1In positiom 16, the CH relsy be-

ing normal, battery is not connected over lead H to cperate the mes~

gage register in the line circuit, as the cell is not chargeable,

From this point on, the line finder and distriot selectors are re-

storsd to normal as described in parasgreph 24, and 25,

18 I0N ON ABANDON
jal DISCONNECT ION BEFORE LINE FINDER SELECTOR FINDS LINE
28, Should the calling subscriber replace the receiver on the

switchhook before & hunting selector finds the line, the L relsy in
the line circult releases, removing battery from the H terminal at
the multiple bank, assuming the cslling line to be in sub-group

&, the release of the L relay relecases the BA relay. The TR relsay
naving operated, locks and operates the SFA reley, which operates
the LF reliay in the line finder circuit amd the selector is started
hunting, as described in paragraph 5. The selector will therefore
travel to the top of the bank and the H brush of the selector makes
contact with the terminasl of the H comb ot the top of the multiple
bank, The H relay operates from ground on the break contact and
amature of the DS relay, winding of the H relay, outer contaots of
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oam Y, H brush of the selector, to battery on the terminai of the H comb,
supplied through the 1,000 ohm non-inductive winding of the BA-l relay
and the break contacts of the Ba~l, &nd BA relays. The H relasy operated,
releases the LF relay, which in turn releases the F relay and opens the
circuit threough the UP magnet, stopping the selector. The N commutator
segment is opened with the selector brush resting on the H comb terminal
to prevent the district switch from advencing from normal when the F re-
lay is releeased by the release of the LF relsy., When the F relay re-
leases, the DS relasy operates from ground on the X commutator brush and
segment, through its 1,000 ohm winding. The DS relay operated, operates
the DOWN magnet, restoring the selector to mommal,

POSITIONS 2 TO 6

29,

If the regeiver is replaced on the switchhook at the calling station
while the district switch is in positions 2 to 6, the dieling circuit is
opened at the calling station, causing the sender circuit to function
and connect a direct ground, to the 8C lead,. csusing the D relay to re-
lease on sccount of the increased current flowing through the outer
winding of the relay. The D relay is connected diffentially, but does
not releass when its inner winding is connected directly to ground and
its outer winding comnected to ground in series with a resistanse. The
D relay released, operates the DS relsy, which restores the line finder
selsctor to normal, as described in paragraph 24, The D relay released,
also opens the circult through the SL relay, which releases. The SL re-
lay released, discornmects battery from lead S, relessing the CO relay in
the line circuit, and advances the district switoh to position 6 from
ground on its ammature and bresk contact through the lower contacts of
cam D, With the distriet switeh in position &, a circult is closed from
the same ground through the lower immer and upper outer contacts of cam
D, to battery through the DOWN megnet, operating the district DOWN meg-
net, restoring the selector to normal. Vhen the selector reaches nor-
mal, ground on the Y commutator brush and segment advances the switch
to normal,

POSITIONS 7 T0 10

Should the receliver be replaced on the switchhook while the dis-
trict switch is in any of these positions, the line finder circuit is
restored to normsl, as previously describved in paragraph 24, Trunk
hunting end selection beyond will take place in the ssme manner snd the
advance of the sender circuit advences the switch to position l1l. In
position 11 the releasse of D relsy relezses the CO relay and operates
the F relay, which closes & circuit from ground on the N commutator
brush and segment, advancing the switch to position 16. 1In position
16, ground on the armature of the SL relsy advences the switch to



(33 Pages) Page #18,
Issue 1 - BT-501003.
July 7, 1921,

ALL S

3l.

position 17, the 4 ¢am advancing the switch to position 18, From
this point on, the district selector ené switch are restored to nor-
mal as described in parsgraph 25,

TORS IN ONE SUB-GROUP BUSY

If all the selectors in sub-group "i™, for example, ars busy,
the CA relasy operates over a circuit from ground on the ermature of
the MB relay in the line finder circuit, through the make contacts
of all the other operated IUB re¢lays in sub-group "a", over lead CH
to the starting circuit, 500 ohm winding of the CA relzy, to battery
through the 600 ohm resistance (C}. The Ca relay operated, trans-
fers the clircuit through the 600 ohm winding of the TR relay in the
trip circuit from the winding of the ST-4 relay, to battery through
the winding of the SA reley end the bresk contact of 3B relay. When
a call is now received, the SA reley operates in series with the 600
ohm winding of the TR relay, in turm operating the ST-B relay. This
eircuit is traced from battery through the winding of the ST-B re-
lay, make contact of the SA relay, 600 ohm resistance (B), to ground
on the armature of the CB relay. The ST-B relay operated, operates
the K relay, starts a2 selector in the "B" aub-group hunting for the
celling line and closes a locking circuit through the 1000 olm wind-
ing snd make contact of the CA relay. This is to prevent the re-
leage of the CA relay should a selector become avallsble in the "A"
sub~group while e call is going through the "B" sub-group. If all
gelectors in gub-group "B" are busy, the operation is similar ex-
cept that the CB, SB, and ST-A relays now operate. The ST~A relay
operated, starts 2 selector in the ™A™ sub-group hunting, as ax-
pleined before.

ALL SELECTORS IN BOTH SUB-GROUPS BUSY

32

1f all selectors in both sub-groups are busy, both the CA and
CB releys are operated, Should a call be received in either sub-
group under these conditions, the corresponding SA or §B relay
operates, but neither the ST-B nor ST-A reley will operate as the
circuits to ground on the amature of the CA, and CB relays are
open, When a cell is received in the ma" or wpm sub-group while
all selectors are busy, the message register (MR) in the starting
circuit operates through the make contact of the SA reley to ground
on the armeture of the CB relay, if the csll is in sub-group "A™,
or through the make contact of the SB relay to ground on the arma-
ture of the CA relay, if the call is in sub-group "B". The message
register thus indicates the mmber of calls which were originated
while all the line finder selectors were busy.
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If 8 1ine finder does mot find the svbscriber'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; - When the recelver
at the cslling station is removed from the switchhook, the line L relay
operates, operating the BA relay. The BA relay cperated, comnnects bat~
tery to the contsct of the 152-D interrupter inm the time alsim circuit
over a circuit from battery through the outer winding and make contsct of
the BA reley, lead B, winding of the B (frame) relay in the time slamm
circuit, brush and termminal 1 of the START arc of the time alarm selector,
break contact of the A frame relay, to the interrupter contact. When the
interrupter contact closes, the B relasy operates, The A (frame) relay
does not operate, however, due to being short circuited by ground on the
interrupter. When the interrupter contsct opens, the short circuit is
removed from the winding of the A relay, which now operztes in series
with the winding and mske contact of the B relay, to ground on the srma-
ture of the B relasy, thus holding both relays opersted. The next oper-
ation of the interrupter operates the STP magnet, over a circult from
ground on the make contact of the interrupter, make contact of the A re-
ley terminel 1 and brush of the STEP arc of the selector, to battery
through the winding of the STP megnet., 7hen the interrupter contact
opens, the STP magnet releases and steps 1ts brushes one step on its
beck stroke, The selector brushes thus advance one step for esch make
and break of the interrupter contact, which is of sn interval of 7
seconds, until the fifth terminal of the gelector 1s reached when the
circuit through the interrupter is opened., When the fifth terminal of
the selector is reached, the BA-1l lamp in the trip circuit lights over
a circuit from battery on the armature of the A (freme) relay, terminsal
B and brush of the LAMP arc of the selector, lead A, through the meke
contact of the BA relay, BA-1l-lamp, lead C, to ground through the wind-
ing of the B (eisle) relay in the time slamm circuit, which operates.
The B relay operated, operates the A (aisle) relsy. The A relay oper-
ated, lights the sisle pilot and main or monitoring bvoard lamps through
their respective suxiliary slamm eircuits., When the source of trouble
is removed and the BA relay in the trip circuit has released, the cir-
ouits over lesds A, and B are opened, in turn relessing both the frame
and algle A, and B relays, extinguishing the aisle and main or monitor-
ing board lemps and silencing the alarm. The relsase of the B (frame)
rolay 8lso closes a circuit from ground on its armature, through ter-
minal © and the bridging drush of the RETURN arc of the selector, to
battery through the bresk contact and winding of the STP magnet, which
operates and steps the selector brushes to terminal 6, in which position
it awaits the next closure of lead B.
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Should Yhe Bd relay release befors the fifth terminal is reached
by the selector, the A, and B frame relays release., The B relay re-
lessed, causes the selector to advanece to the next normal position,
aweiting closure of lead B, as previously described. The operation
of the 188-a key steps the selector brushes to the next normal posi-
tion by way of the STEP bridging brush and &5, 10, 15 or 20 terminal,
as the case moy be, If the selector had been £t normal position 6,
11 or 16 when the £2& relsy operated, the operation would have been
the same ms described for position 1.

WIRING OF GROU? DISTRIZBUTOR BANK

36,

36.

The wiring of the two group distributor sarcs of the regular G
distributing selector bsnk, shown on the regular starting clircuit,
and of the emergency G distributor selector bank, is shown in de-
tzil in the circuit associsted with the series circuit through the
emergency Jjack znd the contacts of the TR, and TR-1 relays for the
15 groups of a psnel line finder frame. For a complete frame of
300 lines, the wiring of the terminals for both arcs of sach ¢ dis-
tributor selector ie shown in a table on the drawing. 4s a trip
circuit 1s divided into two units, &4 and B, c¢alls coriginating in
the first 10 lines of a group of 20 lines are connected through
trip unit & and & terminel snd brush of the ¢ src normslly having
sccess 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
2 corresponding terminsl and brush of the other arc normally hav-
ing scoess to the line finders in sub-group "3v. This arrangement
permits the distributing of the 30 trip circuit 4, and B units to
sub-groups "A" and "3", respectively, in the starting circuit, so as
to give each group an egual preference, thus preventing any one
group from having a permanent preference over the other groups.
This is accomplished by the G selector being sdvsnced one step to
the next group after each call. The series circuit through the con-
tects of the TR, and TR-1 relays permite the passing of a csll
through 8 number of idle groups with the same speed as though the
cell originsted 6m a line within the group having the preference et
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-1 relay holdinz the relay of this group
locked and releasing the other relays.

The TR reley in any group locks from ground through its 600 ohm
winding eand meke contact, Jack 10, terminal and brush of the associ-
ated arc of the G selector, to battery in the starting circuit
through Jack 15, The TR-1 relay locks through ite 600 ohm winding
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and make contact, Jeck 12, corresponding terminal and brush of the asso-
clsted G are, 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 thet though the selector msy
be giving preference to one group, this group being idle, and & call
originates in some other group, & circuit is closed back through the in-
tervening jacks ond break contacts of the intervening relays of each
group until the terminal which the distrlbutor brush is resting on is
reached, Assume & call originstes in group 15, eand is passing through
trip unit A and the brushes of the G distributor selector are resting on
the first group terminal, which is terminel l. The locking cirecuit for
the TR reley will be as follows: Through the 600 ohm winding and make
contact of the TR relay and jack 10 of group 15, Jjack 11, break contacts
of the TR-1 and TR relays, and Jeck 10 of group 14 (not shown), through
all other groupe in the same msnner to Jjack 10 of group 1, terminal 1,
and brush of the selector, to jack 15 of the starting circuit, It will
be seen that 1f two oalls start at the same time in two different groups
causing the TR relays in the two groups to operate together, the call
originating in the group nearest the one having the preference of the
sterting circuit will be completed first., For example, if a call
started in group 10, trip unit 4, and snother 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 itself. The magnet of
the ¢ selector is operated by ground on the armature of the ST~A or

ST-B relay end the brushes advance one step on the release of the se-
leotor armature when the ST~A or ST-B reley releases after each call,

FINDER DISTRIBUTOR

The distributing selectors A, and B shown in detail on "The Selector
Stert Wire Circuit™ are used for distributing calls uniformly to the
line finder selectors in sub-groups 4, and B respectively.

When the mumber of line finder seleotors for a group does not exceed
40 selectors for eaoch 300 linea, the starting circuit shall be equipped
with two 200-R distributor selectors., Figure 1 shows these selectors
wired and equipped for 16 line finder selectors for each sub-group.
When the operation of the ST-A relay in the starting circuit conmects
ground on the start (ST} lesd, 28 described in paragreph 5, the LF re-
lay which operates depends upon the terminal on which the A-l dridging
brush is resting. 4assume the A-1L brush is resting on terminsl 1 in the
regular start circuit of sub-group A. In this cese if the first se-
lector is not busy the associated LF relay operates and functions as
previocuely described. If the first selector is busy, the associated
MB relay will be operated and the circult through the LF relsy will be
opén, In this case the LF relasy asscclsted with the next idle selector
will operate, Assuming this to be the tenth selector, & circmit is then
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clogeé from ground at the §T-A relay (not shown) through the break
contacts of the GA and C relays, the A-1 bridging brush and terminsl .
1 of the A-1 arc of the daistributor selector, the ST lead, make
contact of the first MB relsy, the seriea meke contscts of the suc-
ceeding operated B relays, break contact of the temth MB relay, to
battery through the inmmer winding of the LF relay (not shown) which
operates. The operation of the GA relsy, as described in psregreph
b, operates the HTP-A megret from ground on the armature of the
ST-A relay, through terminel 1 sné the A-3 brush, to battery
through the winding of the magnet, so that when the GA relay re-
leases on the completion of a ozll, the STP-A magnet relezsges, in
turn stepping the selector brushes one step a2nd giving the next se-
lector the preference. When the brushes of the distridbutor se-
lector advance from the terminals of the last line finder selector
terminal 16, the selector is sdvanced over the spare terminsls to
the first terminel from ground on the strapped spare terminals
through the A-2 brush, While the selector is aavancing over the
spare terminsle, & call at this time will be routed to the first
selector through the s-1 brush and strapped spere terminals by the
strap from terminal 22 to tserminael 1 on the A-1 arc.

When the number of line finder selectors for a group exceeds
40 selectors for each 300 lines, the sterting circuit shall be
equipped with two 200-P distributor 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 esch sub-group are connected in
their respective order to the first 15 terminsls of the A~l and B-l
arce and the ST leads of the last 11 line finder selectors of each
sub-group are conrected in their respective order to the first 1l
terminsls of the A-4 and B-4 arcs. It will also be noted that the
brushes of the first three arcs of easch selector &re in the oppo-
eite position from the drushes of the lsst three ares, so that only
three brushes of a selector will be making contact with terminals
at the seme time, the other three brushee being open at that time.
On o reguler call in sub-group 4, the circult functions as de-
sceribed for Figure 1 until the first three brushes of the A dis-
tribvutor selector advance from terminsls 22. At this time the
first three brushes are open and the lagt three brushes are now
resting on the first terminal of the i-4, A-D and A-6 arcs. The
next call in this sub-group will then start 17 selector, if idle,
hunting for the calling line. Assume the last three brushes are
resting on terminal 11 of the associated srcs snd the 26 line
finder. selector is i1dle. The operation of the ST-A relay in the
starting circuit closes a circuit from ground on its armature,
break contact of the G4 and C relays, s~4 brush and terminel 11,



40.

(33 Pages) Peage #23.
Issue 1 - 3T7-501003,
July 7, 1921,

over the 3T lead, through the bresk contact of the UB relay of the last
or 26 line finder selector in the sub-group, to the asesocisted LF re-
lay. The operation of the GA relay operates the STP-a magnet through
the A-6 brush 2and terminsl 11, The release of the ST-4 reley releases
the STP-A magrnet, edvancing the brushes to the next or terminal 12,
Ground on spare terminsls 12 to 22 through the A-5 brush advances the
brushes of the gelector until the first three brushes are resting on
the first terminal of the i&~1, A-2 and A-3 arcs, While the selector is
pdvancing over the spare terminals, a call at this time 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.

The number of line finder selectors for a sub-group may thus be ar-
ranged by changing the necessary strapping on the selector arcs. The
operation for the emergency selector for sub-group "A", and the reguler
snd emergency selectors for sub-group "Bm are similar.

41,

When the ST-A relsy operates on a regular ocall, ground is connected
to the line finder circuit over lead X so that when the MB relay oper-
ates it i1s held operated through ites outer winding from battery on the
armzture of the 8L relay. This locking circuit prevents the MB relay
from releasing, should & selector return to normal while a call is going
through, until the cs8ll is. safely started. There is the possibility
that a circuit may have been closed from ground on the armature of the
ST-A relay, through the make contacts of several MB relays, to an LF
relay associated with some other line finder, but the GA relay in the
starting cirenit not having had time to operate and open the ST lead.
Then if an intermediate MB relay released, due to the associated line
finder selector returning to normel, it would find ground on the ST
lesd and operate & seocond LF relsy, thereby starting two line finder
selectors for the same call.

TESTING LINE FINDER SELECTORS

42,

43,

This eircuit, which 1s shown asgsocliated with the starting circuit,
enables the testing of any particuler line finder selector at any
time. The teat line used with the test box circuit for making the
test is the first or bottom line of the bottom bank in both the "A®
and "B" sub-groups, the first line terminals in both sub-groups being
connected together. ,

When the 184 plug (shown on the line finder circuit} is inserted
in the TEST jack of the line finder under test, the ST and 5T-1 leads
are connected together. The 1000 ohm winding of the LF relay is
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disconnected from the breask contact of the MB relay end comnnected 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 tne
test box cord is inserted in either 1569 test Jack, the a relay oper-
ates from ground on the sleeve of the test box cord. The & relay is
quick in operating to preceds the TR relasy in the trip circuit on a
slmultaneous call. The & relay operated, opens the circuit through
the 700 ohm windings of the TR and TR-1 releys in the trip circuit
and connects ground to th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>