Western Electric Co., Incorporsted, (1 Pege, Page #1)

Equipment Engineering Branch, Hawthorne. Appendix %5,
' Issue 1 BT E£01003 (*)

July 18, 1923,

METHOD OF OPERATION
LINE FPINDER AND DISTRICT SELECTOR CIRCUIT
Y Including Line Circuit, Trip Cirouit, Starting Circult, Time Alarm Circuit -
o For Flat cr Individual Message Rate Lines - Full iechsnical Power Driven

Syatem, ;

Cencel circult requirerents on page 29 tc 30 inclusive,
Csncel Appendix #l,

Cancel circuit i'equirements on page Z Appendix 2.
Cancel Appendix #3,

Cangel Apperdix #4.

A
’_/'
EXG,-~AFH, CHE'De==Jd o1, ’ APP'D.~-H, L. MOYNES,
July 18, 1923. ‘ y . B . Re Os
{
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Western Electric Company, Inc., ge #l.
Engineering Depte., y
New York.

UETHOD OF OPRRATION
: PANEL LINE FINDER i

Line Finder and District Selector Circuit Including [Ane Circuit, Trip Cir-
cuit, Starting Clircuit - Time Alamm Circuit - For Edet or Individual Messzge
Rate Lines - Full llechenieal Power Driven System.

This sppendix was prepared from lssue 42 of drgwing T-501003.

The Circult Requirements for t
as follows:

Fl0 relay shall be changed to read

After opersting on ,047 ampse, must remain operated when circuit'is
opened for a minimum perlod of 0.) second and relesse on open circuit within -
& time intervsl of maximum 0,35 gecond,

ENG,~-TPI-KX, CHK'D.~--WCD-C™P, APP'De-=J. Lo DOW = GolMoL.

/
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Western Electric Company,. Inc.,
Engineering Dept., Appendix #3.
New York. Is

vember 3, 1922,

METHOD OF OPERATICN
LINE FINDER AWD DISTRICT SELECTOR/CIRCUIT
Including Line Circuit, Trip Circuit, Starting Cirggit, Time Alerm Circuit -
For Flat or Individual Message Rate Lines - Full ; chanical Power Driven
System,

\ The requirements for 1786-AK, E901 snd/E1187 releys shall be changed
) to read as follows:-

THE READJUST REGUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY

OPERATE RELEASE
178-AK Special requirements to inéure slow relesse.

{D) Nomally closed contsct
Pri,Vdg. Readj, 044 amp,
(500 ohms) Test 047 amp.

Rezadjs o004 amp,
Test 0038 emp.

Sec. Test 046 ampe
(500 ohms) :
E901 Special requirements to meet testing conditions.
(L) Armature travel 020", :
Contact pressure /20
grams,

Requirements with relay cover off,
Readj, 018 e Reedj., .0052 &Mpe
Test ,019 ampo Test 0049 amp,
: Requirements with relay cover om, :
) ~ Test ,019/ amp, Test 0046 empe
E1187 Special/requiremerts to meet teating conditiona.
(co) Armature travel 018",
Contagt pressure 20
gremg,
Wags. Requirements with relay cover off,
\ in se- Reedj. o011 amp, ReadJ, 0074 ampe.

ries est ,017 amp, Test 007 emps

- downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



{2 Pages) Page #2.
Appendix #3.

Igsue 1 - 37-501003,
November 3, 1922,

CIRCUIT QU1 5
THE RRADJUST FEQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE m' ONLY
OPERATR NON-OPERATE ‘RELEASE
Inner Wage Test 078 amp, Test 039 amp,
(100 ohms)
\ Wdgs. in Requirements with relsy cover on,
£ series ~Test .01l7 amp, ~  Test ,0066 amp.
imner Wdg, Test ,078 amp, Test o037 ampe
{100 ohms)
)
ENGe --RR-KX, CHK'D,~--LB8-CWP, APP'De=~JoL.DOW - GMLe
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Western Electric Company, Ince, : (2 Peges) Page #1,
Ergineering Depertment, Appendix Revision 2.
New Yorke. 1ssue 1 - BT-501003.
July 22, 1922,

S METHOTL OF OPERATION
LINE FINDER ANT DISTRICT SELECTOR CIRCUIT
Including Line Circuit - Trip Circuit - Starting Circuit - Time Alaym for Flat
or Individual liessage Rate 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 armature of the STA relay, and oloses a cireuit oper-
ating the STP-A magnet". \

Add the following to peragreph 8,

"Should the STA or STB relsy remain operated due to failure of the
K segment ground shunting and releasing the TR or TR-l relay in the trip cir-
cuit, the KP 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
steys 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 reley.
When ground is removed by the opening of interrupter contects 11 or 1V relay
STA or STB relesses, relessing the XF reley snd restoring the circuit to nor-
mal, The oclosing of interrupter contsct VI at the time relay KF is operated,
opercstes the KA relay, which locks through to 2 key in the troubdble desk,
lighting a lemp and operating sn alarm, The oOperation of the key releases
the K& relay, extinguishing the lamp and silencing the alarm®,

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

48, 5Should the selector travel to the tell tale position during drush
selection, ground on the X commutator brush snd segment is connected through
cam 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 normal manuslly. If the district goes to tell tale during growp
selection grourd on the X commutator 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
nomeal menusllya

Under cireuit requirements omit the requirements for the E639 relay,
(GA) and (€B) snd add the requirements for the E6000 (GA and GB) E725 (XF),
and B1626 (Ki) relsys.
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(2 Pages] Page #2,
Appendix Revision 2.
Issue 1 -~ BT-501003,
July 22, 1922,

CIRCUIT REQUIREMENTS
THE READJUST REGUIREMENTS SHOWN 3FLOY ARE FOR MAINTENANCE USE ONLY

OPERATE NON-QPERATE RELEASE
Change the requirements for the E638 (ST-B) and ES99 (ST-4) to read ss
) follows: - ‘
638 Speclel requirements to insure fest oreration.
(sT-B) Through relsy winding. "Through relsy winding.
Readj. <025 ampe ¥ Readj, .004 amp,
Through parallel com- Through parsllel com-
bination with the bination with the
18-BH resistance, . 18-BH resistance,
ReadJje 039 ampe Regdj, ,0062 amp,
Test o042 emp, Test ,0059 amp,
EB99 Special requirements to insure fast operation. : :
(ST-4) Through relay winding, Through relay winding,
Readj. 026 smp, . Readje. o000 amp.
Through parsllel com- Through parallel com-
binstion with the binstion with the
18-BH resistance, - 18-BH resistance.
Read,ja 041 amp, ReadJj. o077 amp.
Test o044 amp, Test 0073 amp,
E725 Readjo. o017 amp, Reedl. .002 amp,
(KF) Test 019 emp, Test .001 amp,
El626 Readj. 010 smp, ReadJs o001 ampe
(%A) - - Test 016 ampe Test 0005 amp,
) B6000 Special requirements to insure fast operstion,
: (GA)(GB) Armature travel ,035" + or - ,0025%,
ReedJjs .018 amp, ~ The contsct pressure of
Test ,019 amp. the normelly closed con-
tacts shsli be minimum
" 20 grams. The contact
pressure of all other
contscts shall be mini-
) 2 : mumn 15 gramse
ENG,~~RJH-BH, APP'D.--C,L. SLUYTER, GIL.

CHK'De~~WCD~-CWP.
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Weztern Electric Co., Incorporated,
Engineering Dept.,

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

Appendix Sept. 9, 1921,

METHOD OF QOPERATION

Line Finder And District selector Circuit

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

For Flat or Individual Message Rate Lines - Full liechenical Power'Driven

System -
Page 3§
Requirementa for the E-1187 relay should be changed to read as follows:
OPERATE HON-OPERATE
E1187 (Speciel Requirements to meet testing conditions)
(co) Readjo o011 smp, Readj, 0074 amp.
Wdgs. Test 017 amp, Test ,007 ;mp.
Series WeCoCo 0225 ampe
aiding
Inner Test ,078 amp. Teast o039 amp,
: Mg, | ¥.0,0. +13¢ amp, '
{100 ohms)
ENG,--JLS-J0. CHK'D,-~ASP-C7P, APP'D.--C.L. SLUYTER, G.iLL.
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Western Blectric Cos, Incorporated,. ; (33 Pages) Page #l.
Engineering Dept., Issue 1 - BT-501003.
Rew York, July 7, 1921e

HETHOD OF OPERATION
LINE FINDER AND DISTRICT SHLECTOR CIRCUIP
Including Line Circuit, Trip Circuit, Starting Cirouit, Time Alam Circuit - 'A\
For Flat or Individual Message Rate Lines -~ Pull Mechsnical Power Drlven
System,

ESCRIPTION

io This common penel line finder and district selector circuit is used
for passing cells originated by a dial subscrider om & flat or indivi-
édual message rate line. It consists of six functionally comnected cir-
cuits, as fellows:-

1.1 The LINE circuit comsists of a line relay (L}, cut-off relay
(CO), and & message register, ome line circuit for each subscribder's
Yine. When the receiver at a calling station is removed from the
switchhook, battery is connected to the hunting (H) lead of the
ealling line and the asssoclated apparatus functions and starts a
; line finder selector hunting for the battery on the hunting lead,
: When the cslling line is found, battery and ground from the line
circuit is discommected from the tip and ring of the line, which
ewaits the closure of telking battery from the asssociated district
circuit. The associated trip circuit is also released, thus per-
mitting another call to stert in that half of the group.

1.2 4 TRIP circuit is provided for esach bank group of 20 lines,
thus meking 15 trip circuits on a panel line finder frame of 300
lines, - Bach trip cirocuit is divided into two units, trip unit 4,
having access to the first 10 lines in 2 bank, and trip unit B,
having access t0 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 sssociated lines appesr and conmnect to
‘ . a starting ocircuit, Esch 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 circuit.

ls3 The STARTING circuit controls the routing of calls to the re-

* . spective line finder selectors and starts an idle selector hunting
over the line terminals for the calling line., It also at the same
time releases & trip relay in the associated trip unit, thus permit-

; ting snother c¢all to start in any other group. There is one start-
) : ing circuit for each frame of 300 lines. The circuit consists of
e three 200 type distributing selectors, one of which permits the
" distributing of this circuit so as to give each line group an equal
preference. The other two distributing selectors distridute the

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



(33 Pages) Page #2.
Igssue 1 - BT-501003,
July 7, 1921,

Ze

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 equipped with an emergency
plug and Jack for immediately replascing the regular circuit
with an emergency circuilt st any time.

1.4 The LINE FINDER circult is arrenged to find the calling sub-
scriber's line and comnmnect it with the various switching appara-
tus necessary to complste & odll., Xach line finder circuit is
permanently connected to s distriet selector circuit end con-
sists of a power driven sgelector having 15 sets of contact
brushes wired in mwultiple, one set of brushes sssociated with
each line bank. At the same time the line finder selector
starts upwerd hunting for the calling line, the associsted dis-
triet eircuit functions and selects an idle sender., This cir-
cult 2180 includes a MAKE BUSY Jack 2nd 8 TRST Jjacke

1.5 The DISTRICT SELECTOR circuit, which is the other end of
the line finder selector, is provided with a megnet, driven
selector switch, by means of which 2m idle sender is selected
end associated with the district until 2ll selections have been
completed, when the sender is discharged, The district ecircuit
is selector ended and selects and comnnects to - the proper outgoe-
ing trunk, under the control of a sender, for the completion of
an originating calls It also supplies talking bhattery to the
calling station, connects battery for the operation of the mes-
sage register in the line circuit on a chsrged call, and con-
nects the busy tone to the calling ststion if required,

le6 The LINE FINDER TIME ALARM circuit is for the purpose of
giving visual and saudible signals to the atiendant when an
originating call ig not connected to a line finder in & spec-
ified time period. :

PANRL LINE FINDER FRAME

A panel line finder frame consists of 15 benks (at times known
a8 panels) of lire terminals, esch bank consisting of 20 sets of
multiple line terminals, msking & total capacity of 300 lines. The
miltiple terminals appear on both sides of the bank and each set
congists of four terminals, namely: tip {7}, ring (R), sleeve (S)
end hunting (H}., Each frame and bank has s capacity of 60 line
finder seiectors, 30 selectorg mounted om the front of the frame
and the other 30 selectors mounted on the rear of the frame, Thia
nunber of selectors for each 300 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 msnner:~
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{25 Pages) Page #3.
Issue 1 - BT-501003,
July 7, 1921,

2ol Each 60 gelector bank on a frame is aplit in the center and ar-
ranged for & c¢ross comnecting cable, so that the first or bvottom line
on one side of the split will connect to &nd appear At the last or
top line on the other hsalf of the bank, This practise is used where
60 line finder selectors are required for each 300 lines,

2.2 Each 60 selector bank on a frame is split into three sections of
20 selectors each, two of these sestions to be arranged for cross
connecting to each other, the other section to be oross connected to
a corresponding bank gection on another frame., This practice is
used where 40 selectors are required for each 300 lines, thus per-
mitting 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 con- : ;
necting to eagh other and the third and fourth sections arranged for }
croes connecting to each other, This preetice is used where 28 se- !
lectors are required for each 300 lines, thus permitting 600 lines |
to be accommodated on the one frama,

Se Each group of selectors for each 300 lines 18 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 on the other side of the
transposition split. By this method, & csll originating in a group of 20
lines causes 8 selector in the "A"™ or "B” sub-group to stsrt hunting, the
sub-group depending upon the c¢elling line being in the first or lsst 10
lines of the group. Bhould two cells in the seme group originste st the
same time, one being in the first 10 lines and the other being in the
last 10 lines, two selectors will start, one selestor in sub-group "An,
the other in sub-group "B", Should ell line finders in & sub-group be
busy, & oell originating within the corresponding 10 lines will start a
selector in the sdjacent sub-groupe.

) : de: When both sub-groups of selectors for 300 lines are on the same
frame, two TRIP megnets are used, one magnet on the front and the other
magnet on the rear of the frame., “hen both sub-groups of selectors are
on separate frames, four TRIP magnets shell be used, one on the front
and one on the rear of each frame,

e e e e e e e T e ol it

A, ION

) ORIGINATING CALL

5, The operation for a cell originating in the first 10 lines of a
group 1s es follows:;- When the receiver is removed from the switchhook

7

2\ ' :
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July 7, 1921,

st the calling ststion, the L relay in the line circuit operates over
a clrcuit from battery through the 200 ohm resistance, winding of the
- L relsy, break contaet of the C0 relsy, over the ring side of the
~ line, through the subscriber's loop, btack over the tip side to ground
on the armature of the CO relay. The line L relay opersted,. connectas
battery to the H terminal of the line at the line finder mmltiple
bank and operates the BA relay through its inmer winding. The B4 re-
. lay operated, operates the TR relsy over & circuit from ground on the
armature of the BA relay, bresk contact of the X relsy, 700 olm wind-
ing of the TR relay, breek conmtacts of the &{ $T-i, end ST-B, relays,
to bettery on the armeture of the STP-G megnet. The TR ralay oper-
ated performs the following functions: (a) operates the two TRIP
magnets from ground on its armature (b} opens the locking series oir-
cuit through the TR relays in the other benk groups, a8 hereinafter
described, {(¢) locks im & cirecuit from ground through its 600 omm
winding and make contset, terminal 1 and brush of the G growp dis-
tributor selecter, break contacts of the ¢, Ci, and SB relays, to bat-
tery through the winding of the 5T~-A relsy, which operates. Esch TRIP
magnet operates its trip rod, thus tripping the corresponding group
brushes of the sssociated selectors on its respective side of the
frames The H5T-A relay cpersted, functions as follows: (&) closes 2
circuit from ground on its left inner armature, t¢ battery through the
winding of the STP-G magnet, which operztes and remains operated until
the ST-A relay relesses, (b} short circuilts the 500 olm winding of the
CA relsy, preventing it from opersting and starting a line finder in
 sub-group "B", as described in paragraph 31, while & call is going
through, (¢} operates the K reiay over a circuit from battery through
the windlng ¢f the K reiay, make ocontact of the TR relay, t0 ground on
the armature of the ST-A relsy, (d) closes 2 cirouit opsrating the LF
relay in the line finder circuit.. This circuit is traced from gromnd
on the right outer armature snd immer meke contact ¢f the ST-A relay,
through the bresk contacts of the GA, and C relays, the 4l bridging
brush and temminsl of the A selector, over lesd 57, bresk contact of
the MB relay in the line finder ocircuit, bresk springs of the TESD
Jeck, to battery through the 1000 ohm winding of the LF relsy.! The ¥
relay operated, (a) locks to ground on the amsature of the BA relay
through its meke contsct and the break contact of the 0 relay (b}
opens the circuit through the 700 ohm winding of the TR relay, thus
preventing another line finde» selector from being started by this
eall, (¢} eloses 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 current through the
winding. The L¥ relsy operated, {a] locks to ground on the bresk
contzct end srmeture of the H relay, through its meke contact and
both windings in series, (b) ecloses & oircult operating the GA relay 3
in the starting circuit from ground on the break springs of the Jeke
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Busy —5ack. make contact ot tho LF relay, break centact of the MB relay, ‘
lead Y, to battery through the brssk contact and winding of the G4 relay, Lo ‘
(e) operates the UP magnet froam ground on-the-N-eommutstor-brush-snd-seg-, ' wdn |
ment, causing the line finder selestor to travel upward and hunt for the /
terminsls of the ocalling line to which battery is comnected, as hersin-
after describved, (d) closes 2 circuit from the ssme ground on the-i-edm-' /-
mutator-brush-end-segment, through the brsak contact of the line finder B
relay, to battery through the inner winding of the (I relay, operat o gl
the CI relay. The GA relay operated, removes ground from lead ST, oolu b
to ground on the amature of the S5T-A relay and closes a circuit o;wrating
the STP-A magnet. This circuit is traced from ground on the srmeture end
inner make contact of the §T-A relay, make contact of the GA relay, ter-
ninal and brush of the A~-3 are of the A selector, to battsry through the
winding of the STP-A magnet. The STP-A magnet remains opersted until the
release of the ST-A relsy. :

6o 48 the line finder selector starts upward hunting for the calling ‘
line, a cirenit ls closed through the M commutator elightly after the
5 : brushes of the selector move off-normel, Ground on the M commutator V &L 4
brush and segment operates the line finder B relsy.  The E relay oper- .
ated, (a} opsretes the MB relay from ground on its srmature, through the
breek springs of the M,B. Jack, to battery through the imner winding of
the MB relay,.{b) closes & circuit from ground onr the upper inner contact
of cam I, make contact of the E relay, to battery through the inner wind-
. : ing of the D relay, operating the D relsy, (¢) opens the operating cir-
cuit of the CI relsy, thus permitting the relay to release, should the
TEST brush of the sender selector he meking contact with the TEST termi- 4
nel of an ldle sender. If the TEST brush of the sender selector is mak- |
ing contact with the TEST temminal of a busy sender, the CI raley locks |
through its outer winding, the lower contacts of cam 8, make contact of l
the relay, to ground onm the TEST brush of the sender selector. With the ‘
CI relay held operated, the operation of the lime finder E relay also ;
closes a circuit operating the F relay in the line finder circuit and the
district selector STP magnet.” This elrcuit is traced from dattery
through the 1000 ohm winding of the F relay and through the winding and
break contact of the STP magnet, make contacts of the ¢I and E relays, to
ground on the lower outer sontast of cam H, thereby stepping the sender
selector brushes one step on its baock stroke. If the next sender circult
is idle, the CI relay relssses, in turn stopping the selsctor, but if the
next temminal 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 relezses, the TEST terminsl of the selected sender is immediately
’ made busy ,jf‘. il hunting sender selectors by ground comnected to the TRST
brush from the lower outer contact of cam H, through the meke contact of
the E relay & he bresk contact of the CI relsy. This busy ground is
connected he switch advances from positiox 1 1/4. The operation.

’ . J. %
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‘of the P relay opens the tip snd ring leads between the line finder
. ecommutator and the district circuit and Pfevents the district L re-
| : lay from opersting and advancing the district switch from normal, . =y
| should the line finder selector connect to the terminsls of the
| calling line before the sender selector finds an idle sender.

7. The MB relay operated; (a] locks from ground on the armature
and outer make contact of the ST-4 relay, lead X, make contagt and
outer winding of the MB relay, t0 battery on the break contact and

1 armature of the SL relay, sc¢ that the M relay will not release

l should the selector return to normsl while another celil is I

through, (b) closes a circuit from ground %&m&%s
of—-the—MB—jack, make contacts of the LF and ¥B relays, to bsttery
through the 800 ohm winding of the F relay, which operates if the
relay was not previocusly operated, (¢] comnects ground on its arme-
ture to the serles circuit through the MB relays of the other se-

| lectors in the same group, thus permitting the operation, over lead

! : 0H of the Ci, or CB relays in the starting circuit when all lixe

" finder selectors in the group are o¢ff-normal, {(d) opens the circult

over lesd Y, to prevent the GA relay from re-opersating, (e} trans-
fers the ST lead to the next lime finder, which if busy, transfers

the oall over the ST lead in the same msnner until am idle line
finder is found.

8e As the line finder selector continues upward, 2t the end of the
tripping Zone, ground on the ¥ commtator brush and segment, shors
circuits the 600 ohm winding of the TR relsay through the bresk con-
taet of the D§ relay, over leed K and through the break contact ef
the S84 reley, thus releasing the TR reley. The ST-A relay remains
operated from the same ground until the X brush moves off the K com-
mutztor segment, when the circuilt through the winding of the S5T-&
relay is opened, relessing the relay. This is before the brushes of
i the line finder seleotor hzve resched the first set of line terminels.
The TR reley relessed, closes the locking series circuit through the
TR relays in the other groups and opens the circult through the two
TRIP magnets, which release, The STA relay relessed, (&) opens the
locking circuit through the GA relzay, which relessesa, (b) opens the
i cirenit through the locking (cuter) winding of the MB relay, but the
i relay does not release as it 1s held opersted over its operating cir-
& euit, {c) opens the circuit through the $TP-A magnet, which releases
and steps the brushes of the G group distributor selector to the next
terminals, (4} opens the circuit through the STP-A magnat, which re- :
leases =nd steps the brushes of the &4 group distributor selector to
the next terminals, (e) removes the short circuit from the 500 ohm
winding of the CA relay, which doces not operais unless arll qelectors
. in the group are busy &s described 1n paragraph 3l.

=
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R
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9o When the seleotor brushes make contact with the terminals assoclated
with the calling line, battery on the H terninal operates the 0 relay in
the trip cirenit and the H relay in the line finder circuit. %This circuit
is traced from battery in the trip circuit, through the 500 ohm winding of
the 0 relay and the 500 ohms resistance comnected in parallel, meke con-
tact of the L relay, over lead H, through the H rultiple terminal and
brush, H commatator brush snd segment, outer contacts of cam Y, winding of
the H relay, to ground on the break contact and amature of the DS relay,
With the H relay operated, a 50 ohm non-inductive shunt 1s connected <
around its winding to ground on its armature for the purpose of increasing
the amount of current through the 500 ohm winding of the O relsy, thus- ./
speeding its cperation. This is necessary on acoount of the very short
time period when the H brush makes contact with the H terminal before the
circuit over lead H, is opened by the overthrow of the seliector. The H |
relay operated, opens the circuit which holds the LF relay operated, dbut |
the LF relay does not relesss immediately on account of a circuit being
closed from ground through the ¢ commtator brush and segment, to dattery
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. Whan the circuit through the C commutetor segment is opened,
the LF relay releases, The LF relay released, (2) opens the eircuit
through the UF magnet, which stops the selector brushes on the terminals
of the calling line, (b) opens the circuit through the 800 ohm winding of
the F relasy, s¢ that when the ¢ircuit through its 1,000 ohm winding is
opened, by the relesse of the CI relay when the district sender selector
seizes an idle sender, the F relay releases, (c) closes 2 circuit operat-
ing the SL relay. This clrouit is traced from ground through the break

M qucontacbapﬂmnf_m—n»éaek; break contact of the LF relay, make con-
"~ tact of the E relsy, winding of the SL relay, inner ocontacts of cam T,
make contacts of the D relay, to bettery on the break contact of the DS
relay,

9.1 The adjustment of the ¢ commutator brush, with relation to the
tripped H mmultiple brush, is such that it does not break contact
with the C commutator 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 dbrush makes contact with the H ter-
mingl to which battery is connected. The UP magnet, therefore, re-
maing operated and the selsctor 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 rod. At this time and holding cirecuit

1 , t)u-ough both windings of the LF relay is opened st the C commutator,

easing the relay. The LF relay released, releases the UP msgnet.

3 4;" ctor then drops into place, thus centering the dbrushes on

, 1ine tcmiull.
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10. The 0 relay operated, opens the locking circuit of the K relay.
The K relay 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 O relay, otherwlse another line finder may be
started by this call.

11, The SL relay operated, closes a circuit which operates the CO
relay in the line circuit from battery on its armature, through the
two 110 ohm resistances (A and B} in series, over lesd 3, to ground
through one or both windings of the CO relay in series. This same
battery is connected to the multiple sleeve terminals of the line at
the final frame, making the line test buay to all hunting final se-
lectors on 2 terminating eall. The CO relay operated, releases the
line L relasy, which in turn releases the BA relay, which opens the
circuit through the 0 and H relays, which relesse. Another call may
now stert within this seme group of 10 lines if the starting cireuit
is ready for the call. The operation for 3 call originating in the
last 10 lines of & group of 20 will be similar to that already de-
seribed for the first 10 lines, except that the BA-1, XK-1, 0-1, TR-1,
ST-B, and GB relsys are involved instesd of the BA, K, 0, TR, ST-&,
and GA relays.

1z. If there is a simmitaneous call in beth the first and last 10
lines of & group of 20 lines, the relays of both sub-groups will
cperate as already described, starting two line finder selectors in
different sub-groups at the same time. In this csse, the inner
windings of the 0 and 0-1 relays 2re conmnected togsther through the
meke contacts of the BA, end Ba-l releys. The 0 and 0-1 relays will
therefore operate in prrallel when the H brush of either or both line
findé?‘pelectors meke contact with the H terminal of the calling

‘-———--—-lﬁgt
13, The operation of the SL relay also closes & circult coperating

the district L, and CH relays. This circulit is traced from ground

on the N commutator brush sznd segment, through the break contact of,\ W
the F relay, make contact of the SL relay, lower inner and upper /ﬁyum
outer contacts of cam O, to bhattery through the 600 ohm winding of-~
the CH relay. This same ground is comnected through the inner con-
tacts of cam 0, upper outer and lower inner contacts of cam R, to
bettery through the 800 ohm winding of the district L relay. - The

CH relay cperated, closes a circuit from ground on the upper outer
contact of cam I, bresk conmtzot of the CS relsy, meke contact of ‘the

CH relsy, to battery through the selector time slarm circuit (not
shown), which performs no function et this time. The L relay cper-
ated, closes a circuit advancing the district switch to position 2o
Thie circuit .is traced from battery ‘hrouah the R magnet, 1owbr

!
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outer contact of cam B, make contact of the L relay, to ground through
the lower contagts of cem M. As the switch sdvances from position 1,
the circuit through the L and CH relays is opened, releasing the relays
and disconnecting the selector time alsamm circuite In position 1-1/2 to
2, the sssoclated sender 1s held busy by ground through the upper outer
contact of cem H, and the outer contacts of cam G,

With the switch in position 2, the tip and ring leads are closed
from the calling line to the T and R lesds of the associated sender cir-
cuit, thus pemmitting a dialing tome to be transmitted back over the
dialing circult from the associated sender, as an indication that the
spperatus is resdy to receive the call by the operation of the station
disl.  The tip side of the dlaling eircuit 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 selectors. The ring side of the dlal-

. ing cirouit is closed from the R lead of the line, through the break

contact of the F relay, winding of the DC relay, lmmer contacts of cam
Q, to the R brush of the sender selector. 1In position 2, the CI relay
operstes through its outer winding to ground on cem I, and remains oper-
ated until the switch advances from position 10, The CI relay operated,
(a) connects ground through the imner contacts of cam S, to the TEST
brush of the sender selector, thus making the associated sender test
busy after the switch edvances from pesition 2, (b} closes the tip sids

of the fundamental 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 circuit is traced from ground in the sender
eircuit, through the FT brush, make contact of the CI relay, inner con-
tacts of cam L, to battery through the 1200 ohm winding of the kL relay,
which operates. The L relay operated, locks through its 1200 ohm wind-
ing and make contact through the upper contacts of cem L t0 the same
ground over the FI lead and advances the switch to position 3 from
ground on cam M. ~In position 3, ground through the lower immer contact
of cam H is connected to the FR lead, thus permitting the sender to
function, The 500 ohm winding of the CH relay is also comnscted through

" the lower contacts of cam U, in parallel with the winding of the D re-
- lay, to the SC lead previously described. gShould the CH relay operate

at this time, due to a high resistance ground in the sender circuit, no
useful function will be performed.

DISTRICT BRUSH AND GROUP SELECTIONS

16.

With the switeh in position 3, the UP magnet is operated for brush
selection over & circuit traced from battery through the winding of the

laad oL RN 5
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magnet, immer contacts of cam C, make contact of the L relsy, to
ground through the lower contacts of cem M. 4s the selector moves
upward in position 3, carrying the commutator brushes over the com~
mutator segments, the A segment snd brush intermittently connects
ground to the tip side of the fundsmental clircuit through cama K
and L, holding the L relay operated but successively short circuit-
ing the stepping relay in the associated sender cireuit, thus re-
leasing and pemitting its re-opsretion until the proper brush has
been selected., When sufficlent impulses have been sent back to
satisfy the sender, the fundamental circuit is opened, relessing
the L relay. The L relsy relessed, opens the circuit through the
UP magnet, thereby stopping the upward movement of the selsctor
and advances the switch to position 4. This circuit is traced
from ground through the lower contacts of csm ¥, break oontsot of
the L relay, upper outer contact of cam B, to battery through the
R megnet, When 2 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. In position 4, the trip magnet (TM) is operated from
ground through the upper contacts of cam §, and the L relsy is
gperated snd locked to ground over the fundamental ciroult pre-
viously described, advancing the aswitch to position B.

With the switch in position 5, the UP magnet is re-opersted
and the trip magnet being opersted, causes the previcusly seleected
set of brushes to trip when the selector starts upward as the set
of brushes engage the trip finger which was previously operzted by
the trip msgnet. As the selector-moves upward for group selec~
tion, cerrying the brushes over the commutator segments, the B seg-
ment and brush intermittently conneets 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 sesociated sender circuit, thus releasing and permitting its
reoperation until the proper group has been selected, Whan suf-
ficient impulses have been sent back to satisfy the sender, the
fundsmental circuit is opened, relsasing the L reley which ln tuin
opens the circult through the UP mzgnet and sdvances the switeh t0
position 6. When 3 digit senders are used with this circult, ths
advance of the sender replaces the high resistance ground on the
SC lesd with a 50O ohm ground, thus insuring the operstion 0f the
CH relay. With the switch in position 6, & circult is closed from
ground on the line finder N, commutstor brush and segment, through
the break contact of the F relay, make contact of the gL relsy,
inner contects of cam 0, upper outer and lower imnner contacts of
cam R, to battery through the 800 ohm winding of the L relay, oper-
ating the relsy. The L relay operated advances the switch to
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position 7 in & ocircuit traced from battery through the R magnet, lower
outer contect of cam B, make contact of the L relay, inner contacts of
cam M, mske contacts of the D relay, to ground through the lower outer
contact of cam I, :

TRUNK HUNTIN

17 Should the first trunk in the group in which the selector is hunting
. be 1dle, the L reley relesses ag 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 M, 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.

i8. Should the first trunk in the group in which the selector isg hunting
be busy, the L relsy is held opersted in a circuit from battery through
its inner winding snd make contact, lower outer and upper immner contacts
of cam B, to ground on the sleeve terminal of the busy trunk. With the
switch in position 7, the UP magnet is re-opsrated from ground onm cam M
under control of the L relsy 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 relsy is opened, dbut the relay does
not relesse immediately dwe to & circuit being closed from battery
through its onter winding inner contscts of ezm R, to ground through the
C commtator brush and segment. When the brushes are centered on the
trunk terminels, the circuit through the C commutstor 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. 7The L reley released algo advances the switch to position 8.

"on COMMUTATOR

18.1 - The adjustment of the C commatator brush, with relation to the
tripped sleeve multiple brush, is such, that it does not dresk
contaet with the ¢ commutator segment until slightly after the
holding circuit through the inner winding of the L relay is opened,
by the sleeve brush leaving the bugy terminal and making contact
with the slesve terminsl of the idle trunk. The UP magnet, there~
fore, remains operated and the selector continmes to travel upward
until the brushes are carried slightly above the center of the
trunk terminzlg, &llowing the logking pawl to enter the notch on

. the rack attached to the brush support rod. at this time the
otheér holding ciremit through the outer winding of the L relay is
' opened at the C commutator, releasing the relay, which disconnects
ground from the commmtstor feed dar (@), and releases the UP mag-

net, The selector them drops into place, thus centering the
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19,

brushes oz the trunk termimals. DTuring trunk hunting, in po-
sition 7 only, the commtator feed ground is supplied from
ground on cam K, 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 intc place.

48 the switch advances from pogition 7, ground on cam H is re-
moved from the fundsmental ring (FR) lesd, snd in position 7 3/4,
ground through the upper contaots of cam B is commectied to the
sleave of the selected trumk as & busy cecndition, With the switoch
in position &, 2 circuit is closed from ground on the armature and
make contact of the CH relay, through the lower outer and upper in-
ner contacts of cam 0, upper outer and lower imner contacts of cam
R, to battery through the outer winding of the L relay, which oper~
ates, advancing the switch $0 position ¢. In positiom 9, the tip
and ring sides of the outgoing fundemental c¢lrouit are closed to
the tip and ring terminals of the selected trunk for selection be-
yond, through the FT and FR brushes of the sender gelector and
cams F gnd G, respectively. 4&fter selection beyond hes been com-
pleted, ground in the sender is removed from the SC lesd, releasing
the CH relsy, in turm relessing the L relay. The L relay releesed,
advences the switch to position 10, 4s the switoh leaves position
9 1/2, the dizling circuit is opened 2t the upper inner contact of
cams ¥ &nd 4, and in position 8 5/4, the tip and ring leads from
the line finder are closed through the lower contacts of cams P and
&, respectively, to 24 volt battery and ground in the distriet,
holding the DC reley 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 position 10,
This cireait is traced from battery through the inner winding of
the D relay, make contact of the DO relsy, make contsct of the D
relay, to ground through the lower outer contaet of cem I, The D
relay {(178~AK} is made siow in relessing in order that the connec-

“tic may not be lost if the switchhook at the called station ls

mormentarily depressed, With the switch in position 10, the sender
circuit functions and connecte ground to the FP lead, causing the
L relay te operste and lock through its inmer winding over the tip
of the fundamental circuit previocusly descrived. The L relay oper-
ated, advences the switch for tslking selection until the relay is
relessed by the operation of the sender circuit. As the switch ad-
vences, ground is intermittently connscted to the tip side of the
fundsmental clreuit through the outer contacets of cam K, holding
the L reley operated, but successively short clrcuiting and psrmit-
ting the re-operstion of the stepping relay in the sender circult,
When sufficient impulses have been sent back to satisfy the sender,
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the fundamental circuit is opened, releasing the L relsy. The L relay
relessed, 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, imner contacts of cam U, make contact of the CI relay,
lower inner and upper outer contacts of cam V, make contact of the L re-
lay, to ground through the lower inner and upper outer contects of cam
E. The release of the L relay opens the holding circuit through the CI
relay, disconnecting the sender from the distrist circuit,

CALLED PARTY ANSWERS

20,

2l.

When the receiver st the called station is removed from the switch-
hook, with the switch in position 11 or 12, reversed battery and ground
from the incoming clircuit operates the CS relay. This circuit is traged
from battery over the ring side of the cirouit, through the outer con-
tacts of cam G, winding of the repeating coil, outer and lower inner
contacts of cem X, (through the winding of the CS relay, upper inner and.
outer contscts of cem W,) other winding of the repeating coil, outer
contacts of asesm F, to ground over the tip side in the incoming circuit.
The CS relasy operated, closes & circuit from ground on the upper outer
contact of cam I, through i1ts make contact, outer contacts of cem I,
winding of the 1 relay, to battery through the #3 contact of the 149-J
interrupter. When the interrupter contact ecloses, the I relay operates
and locks to the same ground through its make contact.’ "hen the #4 con-
tact of the interrupter closes, the operation of the I relsy closes a
eirenit from ground on the interrupter contaect to battery through the
500 ohm winding of the CH relay, cpersting the relsy. The CH relay
cperated, locks through its winding and the outer contacts of cam 0, to
ground on its make contect and armmafure and closes & circuit from bat-
tery on its meke contact for holding the SL relsy operated after the D
reley releases, )

20,1 The 149~J interrupter is 80 comnected in the circuit that the
operation of the CH relsy is delaysd for at least two seconds
after the C8 reley operates, This delay is to prevent the false
operation of the CH relsy should the CS relsy operate momenterily
before the cal%ed:party angwers due to any line disturbancss.

QPERATOR ANSWERS

The switch advences to position 13, as described above, and when
the operstor inserts the plug of an answering cord in the snswering
Jack of the trunk, the CS relay operates on reversed battery and ground
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over the trunk, The ¢S relay operated closes 2 cirecuit from the
same ground on cam I, through the upper outer and lower 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 dis-
connected and the T, and R leads are oconnected directly to the T,
and R brushes ¢f the selector through cam P and @ respectively.
As the switch enters position 13-1/2, the L relay locks in 8 cir-
cuit from ground over lead S of the selscted t¢runk, through the
upper inner and lower outer contacts of cam %, to battery through
the make contact 2nd 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, 2 checking tone circuit
ig closed over the sleeve of the operator's trunk, inner con-
tacts of cem E, maks contect of the L relay, upper contacts of
cem ¥, lower contacts of cam W, 2 m.f. condenser, lower inner and
upper outer contacts of cam X, the S brush and terminal at the
line finder benk, to ground through the winding of the (0 relay
for number checking.

DISCONNECTION REGULAR CALL

When the receiver at the callimg station is repleced om the
switchhook, the DC relay relsases, in turn releasing the I relsy.
The D relay released, closes a circuit operating the ¥ relay.

This c¢ircuit 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, disconnects
the tip and ring of the trunk from the line and closes s circuilt
from ground on the N commmtstor brush and segment, through its
make contact, upper inner and lower outer contacts of cam D, to
battery throuzh the R magnet, advancing the switch to position 16.

On M.R. district circuits, with the switch in position 16, a
eircuit is closed from battery on the make contact of the CH re-
lay, outer contects of cam T, through the three 18-AN resistances
in parallel, the H Prush and terminal st the line finder bank,
over lead H, through the break contact of the L relay, to ground
through the messagze registsr MR, operating the message regzister.
Turing the message registering pericd, snother line {inder se-
lector hunting over the line terminals in the same group will not
stop its brushes on the multiple terminals of this line at this
time on account, [Oof its H relsy belng shunted by the & ohm message
register while ‘the H brush of the hanting selector 1s passing
over the H terminal of this line. When the 149-C interrupter
contacts I cdose, a circuit is closed from ground .cn the make
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contacts, through the lower contacts of cam R, to battery through the
outer winding of the L relsy, 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 make contacts of the interrupter 1s closed through
the inner contacts of cam Y, meke contact of the L reley, outer contacts
of cam J, to battery through the inner winding of the D relay, which
operates. The D relay opersted, advances 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 oam advances the
switeh to position 18,

4s the switch advances from positions 16 to 18, the circuits through
the D, SL, CH snd L relays are opened, releesing the relays and the bat-
tery for operating the message register is discommected from lead H.
The release of the SL relsy discomnects battery from lead S, releasing
the C0 relay, thus restoring the line circult to normal. 4s the switch

. enters position 17, the relesse of the D relasy closes a clrcuit operat-

ing the DS relay in the line finder circuit. This circuit is traced
from ground on the M commutstor brush end segment, through the 350 ohm
winding of the DS relay, inner contacts of cam N, break contact of the
D relay, to battery orn the break contacts of the DS relay. The DS relay
operated, (&) locks through its make contact and 350 ohm winding to the

- same 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 srmsture, which restores the line
finder selector to normal. When the line finder selector returns to nor-
mel, ground is disconnected from the M commutator segment, relessing the
E, DS, and' MB relays. : ;

With the district switch in position 18, & ciroult is closed from
ground on the N commtator brush and segment, make contact of tne F re~
lay, upper contacts of cam D to bettery through the district DOWN mag-
net, which operates and restores the district selsctor to normal, 4s
the district selector returns to normsl, 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-
mal, 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 F relay is opemned, rele2asing 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 discomnected, the release of
the CS relay, due to the incoming trunk functioning, operates the
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selector time slarm clircuit from ground through the upper cuter con-

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

DISCONNECTION TALKING TO OPERATOR

27. With the plug of the answering cord in the trunk jack &t the in-
coming end, ground ls connected to the sleeve temminal of the trunk
to hold the district L relsy operated. If the plug of the cord 1ig
removed from the trunk jack before the receiver at the cslling sta-
tion 1s replaced on the switohhook, the line relsy in the trunk cir-

; cuit will operate, thereby holding the ground on the sleeve temminsl

- of the trunk. When the receiver at the calling station is replsced

( on the switchhook 2nd the plug of the answering cord is removed from

j 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 switch to position 15. As the switch
advances from positiom 14~1/4. the locking c¢ireuit through the in-
ner winding of the I relay is opened at cam J, releasing the relay.
The D relay relessed, opens the circuit through the SL relay, which
reéleases, and operates the F relay, which advances the district
switeh to pesition 16 from ground on the N commutator brush and seg-
ment, In position 16 ground on the armsture of the Sl relasy through
the lower contacts Of cam D advances the switch to position 17, the
& cam advencing it to position 18, 1In position 16, the CH relsy be-
ing normal, battery i1s not connected over lead H to operate the mes-
sage register ip the line circuit, as the c¢sll is not chargeable.
From this point on, the line finder snd distriot selectors are re-
storsd to normal as described in paragreph 24, and 25.

DISCONNECTION ON ABANDONED CALLS

(a] DISCONNECTION BEPORE LINE FINDER SELECTOR FINDS LINE

28. Should the calling subscriber replace the receiver on the ;
switchhook before a hunting selector finds the line, the L relsy in
the line circuit releases, removing battery from the H terminal at
the multiple bank. assuming the ealling line to be in sub-group
4, the release of the L relay releases the BiA relay. The TR relay
having operated, locks and operates the SFA relsy, which operates
the LF relay 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 terminal of the H comb st 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 contacts 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, and BA relays. The H relay opersted,
releases the LF relay, which in turn relesses the F relay and opens the
circuit through the UP magunet, 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 relessed by the release of the LF relsy. When the F relay re-
: . leases, the DS relsy operates from ground on the X commutsator brush and
seguent, through its 1,000 ohm winding. The DS relay operated, operates

the DOWN magnet, restoring the selector to normal, e
POSITIONS 2 TO 6 |
29, If the receiver is replaced on the switchhook at the calling station ?

while the district switch ia in positions 2 to 6, the disling circuit is
opened at the calling ststion, causing the sender circuit to fanction
and connect & dlrect ground, to the SC lead, csusing the D relay to re-
leese on sccount of the increased current flowing through the outer
winding of the relay. The D relay is connected diffentially, but does
not relesss 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 relay, which restores the line findar
selector to normsl, as described in paragraph 24. The D relay released,
also opens the circuit through the SL relay, which releases. The SL re-
lay released, disconmects battery from lead 5, relessing the CO relay in
the line circuit, and advances the district switech to position 6 from
ground on its armature and bresk contsct through the lower contacts of
cam D, With the districet switch in position 6, & circult is closed from
the same ground through the lower immer and uwppsr outer contacts of cam
D, to battery through the DOWN megnet, opsrating the district DOWN meg-
net, restoring the selector to normal. Vhen the selector reaches nor-
mal, ground on the Y commmutator brush and segment advances the switch

) ; to normal.

POSITIONS 7 TO 10

30. Should the receiver be replaced on the switchhook while the dis-
trict switch is in any of these positions, the line finder circuit is
- restored to normal, as previously describved in paragraph 24, Trunk
hunting end selection beyond will take place in the seme mesnner snd the
\ advance of the sender circuit advences the switch to position 11l. In
position 11 the release of D relsy relezses the C0O relay and operates
the ¥ relsy, which closes a circult from ground on the N commutator
brush and segment, advancing the switch to position 16. Im position
16, ground on the armature of the SL relsy advences the switch to

Vi
Y
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‘position 17, the A cam advencing the switch to position 18.  From
this point on, the districi selector ené switch are restoered to nor-
mal as described in paragraph 25,

ALL SELECTORS IN ORE SUB-GROUP BUSY

31, If 2ll the selectors inm sub-group "i"™, for example, are busy,
the CA relasy operates over a circuit from ground on the ermature of
the MB relay in the lime finder circuit, through the make contacts
of all the other operated B releays in sub-group "a", over lead CH
to the starting circuit, 500 ohm winding of the CA relsy, to battery
through the 600 ohm resistance (C}., The Ca relay operated, trans-
fers 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 relesy end the breask contsct of SB relsy. When
a call is now received, the SA relay operates in series with the 600
ohm winding of the TR relay, in turm operating the ST-B relasy. This
eircuit is traced from battery through the winding of the S7-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 X relay, starts & selector in the “B" aub-group hunting for the
calling line &nd closes a locking circuit through the 1000 olm wind-
ing ond make contact of the CA relsy. This is to prevemt the re-
lease of the CA relay should s selector become availsble in the "a"
sub-group while e ca2ll is going through the "B" sub-group. If all
selectors in sub-group "B" sre busy, the operation is similar ex-
cept that the CB, SB, snd 3T-A relays now operate. The ST-A relay
operated, starts & selector in the ™A™ sub-group hunting, as ex-
pluined before,

L N BOTH SUB-GROUPS BUSY
3Ze 1f all selectors in both sub-groups are busy, both the CA and

CB releys are operated, Should s call be received in either sub-
group under these conditions, the corresponding SA or SB relay
operates, but neither the ST-B nmor 5T-A reley will operate as the
circuits to ground on the amature of the CA, and CB relays are
open. When a csll ie received in the "A or ™B" sub-group while
all selectors are busy, the meesage register (MR) in the starting:
circuit operates through the make contact of the SA relsy to ground
on the armsture of the CB relay, if the cell 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 1s in sub-group "B". The message
register thus indicates the number of calls which were originated
while 31l the line finder selectors were busy.
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LINE FINDER T R

336 If 2 line finder does not find the svbscriber's line within 35
seaonds after the receiver at the calling station is removed from the
switchhook, en alarm i3 given in the following manner; - When the receiver
at the cslling station is removed from the switchhook, the line L relay
operates, operating the BA relay. The BA relay c¢perated, connects bat-

N tery to the contact of the 152-D interrupter im the time alsym circuit
“ over a c¢ircuit from battery through the outer winding and make contsct of
the BA reley, lead B, winding of the B (frame) relay in the time slamrm
circuit, brush and temninal 1 of the START arc of the time alarm selector,
break contact of the A freame relay, to the interrupter contact. When the
interrupter contact closes, the B relay operates, The 4 (frame) relay
does not operate, however, due to being short circuited by ground on the
interrupter. When the interrupter contsct opsns, the short circuit is
removed from the winding of the A relay, which now operstes in series
with the winding and mske contact of the B relay, to ground on the arma-
ture of the B relay, thue holding both relsys opersted. The next oper-
ation of the interrupter operates the STP magnet, over a circuili from
ground on the mske contact of the interrupter, make contact of the A re-
ley terminal 1 and brush of the STEP arc of the selector, to battery
through the winding of the STP magnet., %hen the interrupter contact
opens, the STP magnet releases and steps its brushes one step on its
beck stroke, The selector brushes thus advance one step for esch make
and break of the interrupter contaet, which is of sn interval of 7
seconds, until the fifth terminsl of the selector is reached when the
circuit through the interrupter ls opened. When the fifth terminsl of
the selector is reached, the BA-1 lamp in the trip circuit lights over
a circuit from battery on the ammature 0f the A {freme) relay, terminal
B and brush of the LAMP arc of the selactor, lead A, through the make
contact of the BA relay, BA-1l-lamp, lead C, to ground through the wind-
ing of the B (aisle) relay in the time slarm circuit, which operates.
The B relay operasted, operates the A (aisle) relay. The A relay oper-
) ated, lights the aisle pilot and main or monitoring board lamps through
) their respective suxiliary slarm circuits. When the source of trouble
is removed and the BA relsy in the trip circuit has released, the cir-
cuits over lesds A, and B are opened, in turn relessing both the frame
and aisle 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 also closes a circult 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 a2nd winding of the STP magnet, which
J " operates sund steps the selector brushes to terminsl 6, in which position
it awaits the next closure of lead B, '
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344 Should Yhe Bs relay release befors the fifth terminal is reached
by the selector, the 4, and B frame relays release, The B relay re-
lezsed, causes the selector to advance to the next normal position,
awziting closure of lead B, as previcusly described. The operation
of the 188-i key steps the selector brushes to the next normal posi-
tion by way of the STEP bridging brush and 5, 10, 15 or 20 terminsl,
as the csse moy bs. If the selector had been £% normal position 6,
11 or 16 when the B4 relsay operated, the cperation would have been
the same as described for position 1.

WIRING OF GROUZ DISTRIBUTOR BANK

35, The wiring of the two group distributor arcs of the regular G
distributing selector bsnk, shown on the regulsr starting circuit,
and of the emergency G distributor selector bank, is shown in de-
teil in the circuit associastec with the series clrcuit through the
emergency Jack znd the contacts of the TR, and TR-1 relays for the
15 groups of a psnel line finder frame., For & complete frame of
300 lines, the wiring of the terminals for both arcs of sach ¢ dis-
trivutor sselector is shown in a table on the drswing. 48 & trip
circuit is divided into two units, 4 and B, ealls criginating in
the first 10 lines of a group of 20 lines are comnnected through
trip unit & and & teminel snd brush of the § src normally having
sccess to the line finders in sub-group "A", Calls originating in
the last 10 lines of a4 group are connectad through trip unit B and
a2 corresponding terminel and brush of the other arc normally hav-
ing sccess to the line finders in sub-group "3". 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 sdvenced one step to
the next group after each call. The series circuit through the con-
tects of the TR, and TR-1 relsys permits the passing of a call
through 8 number of idle groups with the same speed as though the
cell originsted 6n a 1line within the group having the preference et
that time., 3Should 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
arrsngement of the TR or TR-1 relay helding the relay of this group
locked and releasing the other relays.

36. The TR reley in any group locks from ground through its 600 ohm
winding end 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, Joack 12, corresponding terminal and brush of the asso-
cisted G srec, to the starting circuit through jsck 18. 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 may
be giving preference to one group, this group being idle, and s call
originates in some other group, & circuit is closed back through the in-
tervening jacks and break contacts of the intervening relays of each
group until the terminel which the distributor brush is resting om is
reached, Assume 2 cell originates in group 15, and is passing through
trip unit A and the brushes of the G distridbutor selector are resting on
the first group terminal, which is terminel 1. The locking circuit for
the TR relsy will be as follows: Through the 600 ohm winding and make
contzet of the TR relay and jack 10 of group 15, jack 11, break contacts
of the TR-1 and TR relays, snd Jack 10 of group 14 (not shown), through
all other groups in the same menuner to jack 10 of group 1, terminal 1,
and brush of the selector, to jack 15 of the starting circuit, It will
be seen thst if two calls start at the same time in two different groups
causing the TR relays in the two groups to operate together, ths call
originating in the group nearest the one having the preference of the
sterting circuit will be completed first. For example, if a ¢all
started in group 10, trip unit 4, and snother in group 15, trip unit 4,
the operstion of the TR relay in the former group would releass the TR
relay in the latter circuit, but remain locked itself., The magnet of
the ¢ selector is opersted by ground on the armature of the ST~4 or

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

FINDER DISTRIBUTOR

LiNE

38e

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

¥hen the wmumber of line finder selectors for a group does not exceed
40 selectors for each 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 operstion of the ST-A relay in the sterting circuit commects
ground on the start (ST) lesd, 25 described in parsgreph 5, the LF re-
lay which operates depends upon the terminal on which the A-1 bridging
brush is resting. assume the A-1 brush is resting on terminsl 1 in the

.regular stert circuit of sub-group A. In this cese if the first se-

lector 1s not busy the associated LF relay operates and functions as
previously described. If the first selector is busy, the associested

MB relay will be operated and the circuit through the LF relsy will be
open, In this case the LF reley sssocisted with the next idle selector
will operate., Assuming this to be the tenth selsctor, & circmit is then
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closed from ground at the ST-A relay (not shown) through the break
contacts of the GA and C relsys, the A-l1 bridging brush and terminal .
1 of the A-l arc of the distributor selector, the ST lead, mske
contact of the first MB relsy, the series meke contects of the suc~
ceeding operated B relays, break contact of the tenth MB relay, to
battery through the inner winding of the LP relay (not shown) which
operates. The operation of the G4 relsy, as described in paragreph
b, operates the STP-A magnet from ground on the ammatupre of the
ST-4 relay, through terminel 1 sné the A-3 dbrush, to battery
through the winding of the magnet, so thet when the GA relsy re-
leases on the completion of a czll, the STP-A magnet rslezses, in
turn stepping the selector brushes one step and giving the nsxt se-
lsctor the preference. When the brushes of the distributor se-
lector advance from the terminels of the last line finder selector
terminal 16, the selector is zdvanced over the spare terminsls to
the first terminal from ground on the strspped spare terminals
through the 4-2 brush, While the selector is adavancing over the
spare terminasls, & 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 tsrminal 1 on the A-i arc.

39. When the number of line finder selectors for a group exceeds
40 selectors for each 300 lines, the starting circuit shall be
equipped with two 200-P distributor selectors. Figure 2 showa
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 crder to the first 15 terminsls of the A~l1 and B-1
arcs and the ST leads of the last 11 line finder selectors of each
gub-group are conrectedé in their respective order to the first 11
terminsls of the 4-4 and B-4 arcs. It will also be noted that the
brushes of the first three arcs of esch selector &re in the oppo-
site position from the brushes of the lsst three arc¢s, so that only
three brushes of & selector will be making contact with temrminals
at the seme time, the other three brushes being open at that time.
On o reguler call in sub-group 4, the circult functions as de-
scribed for Figure 1 until the first three brushes of the A dis-
tributor selector advance from terminels 22. At this time the
first three brushes are open and the last three brushes are now
resting on the first terminal of the i-4, A-5 and A-6 arcs. The
next call in this sub-group will then stert 17 selector, if idle,
hunting for the ca2lling line. Assume the last three brushes are
resting on terminel 11 of the assoclated srcs and the 26 line
finder. selegtor is 1dle. The operation of the ST-A relay in the
starting circuit closes a circuit from ground on its armature,
break contact of the GA and C relays, s2-~4 brush and terminel 11,
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over the ST lead, through the bresk contact of the MB relsy of the last
or 26 line finder selector in the sub-group, to the asesociated LP re-
lay. The operation of the GA relay operates the STP~-a magnet through
the A-6 brush and temminal 11, The release of the ST-4 reley releases
the STP-4 magnet, edvancing the brushes to the nmext or temminal 12,
Ground on spare terminasls 12 to 22 through the A-5 brush advances the
brushes of the selector until the first three brushes are resting on
the first termminal of the i~-1, A-2 and 4A-3 arcs., While the selector is
pdvancing over the spare terminsls, a ¢all 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 arec,

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 smergency selectors for sub-group "Bn are similar.

ANOTHER SELECTOR RETURNS TO NORMAL WHILE & CALL IS GOING THROUGH

41,

When the ST-A relsy operates Oon a regular call, ground is connscted
to the line finder circuit over lead X so that when the AMB relay oper-
ates it is held operated through its outer winding from battery on the
armzture of the 3L relay. This locking circuit prevents the MB relay
from releasing, should & selector return to normal while a call is going
through, until the csll is. safely started. There 1s the possibility
that & 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 circuit not having had time to operste and open the ST lead.
Ther if en intermediate MB relay released, due to the associated line
finder selector returning to nommal, it would find ground on the ST
lesd and operate & second LF relsy, thereby sterting two line finder
selectors for the same call, “

TESTING LINE FINDER SELECTORS

42,

43,

This eircuit, which 1s shown associated with the starting circuit,
enables the testing of any particuler line finder selsctor at any
time, The test line used with the test box circuit for msking the
test is the first or bottom line of the bottom bamk 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 circnit}'is inserted
in the TEST jack of the line finder under test, the ST and 5T7-1 leads

- are connected together. The 1000 ohm winding of the LF relay 13"
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disconnected from the break contact of the MB relay end comnected to
the make contact of the ¢ relay in the starting circuit through the
strapped ring and sleeve of the TEST plug. When the plug of tnse
test box cord is inserted in either 159 test Jjack, the & relay oper-
ates from ground on the sleeve of the test box cord. The & relay is
quick in operating to preceds the TR relsy in the trip clircuit on a
simultaneous call. The & relay operated, opens the circuit through
the 700 obhm windings of the TR and TR-1 releys in the trip circuit
and connects ground to the winding of the B relay, which operates.,
This circuit is traced from ground on the right inner ammature of
the & relay, wirnding and break contact of the B relay, break con-
tacts of the ST-A snd ST~B relays, tc battery on the armature of
the STP-G msgnet when the previous step of the G distributor se-
lector has been completed. The B relay is slow in opersting to
"prevent a csll which has just reached the ST-A or 37-B relay from
being interrupted and there being the possibility of two selectors
arriving on the test line. The B reley operated, (&) locks to bat-
tery on its make contact, (b) operates the C and Cl relay from
ground on its armsture, through the break contact of the E relay,
{e) closes the ring side of & loop through the test box, which
operates the L relsy associated with the test line. The C relsy
operated (a) transfers the circuit for operating the ST-A relay in
the starting circuit from the G distributor selector bank, {b)
opens the normal ST lead, (c) oloses the circuit through the LF re-
lay and TEST jack to the make contact of the ST~A relay, &s herein-
after described, (d) opems the operating circuit for the S7-B relay,
which would otherwise operate amd lock on 2 call within the last 10
lines in the group. The Cl relay operated, (a2} closes a circuit for
operating the TR relay 'in the trip circuit from battery on the amme-
ture of the STP-G magnet, (b) connects the K lead of sub~-group “A"
with the K lead of sub-group "B", thus connecting the K commutator
segments of all the selectors of both sub-groups together, (¢} con-
nects the Y lead of sab-group "A" with the Y lead of sub-group *3",
80 the GA relasy will be operated by & selector in either sub-group.

44, The L reiay of the test line operated, in turn operates the BA
relay. The BA reley operated, operates the TR relay through its
700 ohm winding over the same circult as described in paragraph 5,
except this time through the make contact of the Cl relay, the 4
relay being operated. The TR relay operated, functions as previous-
ly described and locks in a circuit traced from ground through its
600 ohm winding and make contact, make contact of the C relay, break
contacte of the CA and SB relays, to battery through the winding of
the ST-A relsy, which operates, The ST-A relay operated, functions
as described in paragraph b and in addition closes a circuit operat-
ing the D relay. The circuit for operating the LF relay of the line
finder circuit under test is traced from ground on the armature and
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inner make contact of the §P-A relay, through the break contact of the

GA relay, make contact of the C relay, sleeve and ring of the TEST jack
and plug in the line finder circuit, to battery through the 1000 ohm
winding of the LF relsy. The LF reley operated, starts the selector
hunting for the battery on the H terminal of the test line, 2s in the
case of & regular call. With the exceptions already stated, the line,
trip, starting, line finder and district circuits function:.ss for a regu-
lar call, : .

48, When the ST-A relsy operates, the circuit for operating the D relsy
.is traced from ground on the armature and outer make contsct of the ST-4
relasy, break contsct snd winding of the D relay, to battery on the arms-
ture of the B relsy., The D relsy operated, locks to ground on the arma-
ture of the A relay. When the ST-A relay releases, the E relsy operates
from ground on the left inner armature of the S7-A relay, make contact
of the D relay, to battery through the bresk contect and winding of the
E relay. The E reley operated, (8) locks to ground on the armature of
the A relay, (b) releases the C and Cl relsys, thereby restoring the
starting cireult to normal, (c) closes the circuit from battery on the
armature of the STP-G magnet, which was opened by the operstion of the A
relay and leter closed by the operstiom 6f the Cl relay, through to the
700 olm windings of the TR and TR-1 relays. When the plug of the test
box ocord is removed from the test Jack, the A relay is released, relepa-.
ing the B, D and E relays, thereby restoring the test circuit to normal,

- TELL TALE - LINE FINDER

46, Should the selector travel to the tell tale position while hunting,
due to the multiple brush not being tripped, the F relay remains oper-
ated through its outer winding. Ground on the X commutator brush end
segment is thereby connected to the lead "To Tell Tale Cirecuitv, giving
a visusl signel to the attendant, As the E commutstor segment is open
at tell-tale, the district is preventéd from advancing from its normsl
position. The selector in this csse is restored to normel menuslly by
the attendant, :

47. Should the selector travel to the tell-tale position while hunting,
with the multiple brush tripped, & circuit is closed from battery in
the trip circuit through the 500 ohm winding of the 0 relay in perallel
with the 500 ohm resistance, make contact of the BA relay, terminal of
the H comb at the top of the mltiple bank, H multiple brush of the
line finder selector, outer contacts of cam Y, winding of the H relay,

to ground on the amature of the IS relay, operating the 0 end H re-
lays. The 0 relsy operated, opens the locking circuit of the K reley
and the H reley operated, releases the LF reley, which in turn relezses
the F relsy and UP msgnet. The F relay relessed, opens the circuit
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through the tell-tele 2larmm and comnects ground through the X commu~
tetor brush and segment to battery through the 1000 ohm winding of
the DS relay, which operates, in turn opersting the DOWN magnet, re-
storing the selector to normal., The receiver st the calling station
being still removed from the switchhook, the L and BA relays are
still operated and the cell again goes through as described under
"ORIGINATING CALL".

TELL TALE-DISTRICT CTOB .x»c4xe¢ "

48, Should the selecto;/ rave; to the tell tale position during se-
lection, ground on the X commtator brush and segment is connected
through the lower inmer contact of cam B, to battery through the R
magnet, advancing the switch to position 18. Inm position 18, the
DOWN msgnet operates snd restores the selector to normal. When the
gselector returns to normal, ground on the Y commutator brush and
segment advances the switch to position 1.

OVERFLOW

49, If all the trunks in the group are busy, the district selector,
while trunk hunting in position 7, will travel to the top of the
group and rest on the overflow terminals. As the sleeve terminal
at overflow is open, the L relsy releases, in turn advencing the
switeh to position 8, 1In positicn 8, the L relay re-operates from
ground on the armature of the CH relay, advancing the switch to po-
sition 9. 1In position 9, & circuit is closed from ground on the 2
commutator brush ané segment, through the upper contacts of cam K,
to battery through the R megnet, advancing the switch to position
10. 1In position 10, a circuit is closed from ground on the Z com-
mtstor brush and segment, through the upper outer contact of cam
K, lower inner contact of cam L, to pattery through the 1200 ohm
winding of the L relsy, operating the L relay. The L reley oper-
ated, locks through its 1200 ohm winding and meke contact to the
ssme ground, through the upper outer contact of cem L, advancing
the switch to position 14, from ground on cam M. as the switch
advances from position 13, the L relay releases, and in position
14 advances the switch to position 1B. The release of the L reiay
2lso relesses the CI relay, disconnecting the sender from the dis-
trict circuit. With the switch in position 15, a circuit is
closed from the "Miscellaneous Tone Circult™ over lesd C, 2 M.F,
condenser, upper contacts of cem G, winding of the repeating coil,
2 M.F, condenser, upper outer and lower inner contacts of cam W,
upper contects 0f cem V, lower outer and upper immer contacts of
cam J, meke contact of .the D relay, to ground on cam I. A tone is
therefore induced in the other winding of the repeating coil, thus
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causing the "All Trumnks Busy" tone to be sent back to the calling sub-
scriber., When the recelver at the calling station is replaced on the
switchhook, the DC relay releases, opening the locking circuit through
the D relay, which releases. From this point on, the switch is advanced
to position 1 as described for a regular call,

0_COMMUTATOR

50. The function of the "0O" comrutator segment is to maintain sn idle
condition on the multiple overflow terminals, 80 that more than one se-
lector mey stop on overflow at one time; oOtherwise the first selector
reaching overflow would meke the sleeve multiple terminels busy, thus
causing succeeding selectors to continue upward into the next group of
trunks, The "C" commutator segment is open st overflow, but the S bar
i1s continuous. Both the "0" anc "5" comnmutetor brushes are permanently
strapped together and wired t0 the multiple sleeve brush. When the se-
lector is at overflow, the ™0" commutator brush is resting on sn open
(dend) segment snd, as the busy ground is fed through the "O" commu-
tator bar only, this arrsngement meinteins 2 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 sre mede pemmanently busy by being connected to ground. 4as the
ng" commutator bar is closed at overfiow, the L relay {s held operasted
at this time, and the selector thersefore hnnxl paat the "made busy"™
terminale into the next group.

TERMINATING CALL

81, When 2 finsl selector connects to the tip, ring and sleeve ter-
minals of en idle line at the final multiple, battery through 2 re-
sistance in the final circult is connected over the sleeve leed S, to
ground through the both windings of the CO reley on individual lines
and the last line of a group of consecutive lines; or through the 100
ohm winding of the CO relsy on ean intermediate line of & group of con-
secutive lines, The CO relay opersted, disconnects the L relay bat-
tery bridge from across the tip and ring of the line circuit. When
the final selector returns to normal, the circuit through the windings

' of the CO relay is opened, releasing the relay and restoring the cir-

J cuit to normal,
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CIRCUIT REQUIREMENTS
MECHANICAL REQUIREMENTS

203-4 (a) Armature travel ,018" to 0207, _
{cs) (b} Armeture must move freely in bearings.
' (¢) There must be follow in the contact springs.
{(a) There shall be ,006" air gap between the hard
rubber blridge and the swinging springe
ELECTRICAL UIRFMENTS
OPERATE NOR-OPERATE RELEAS

178-AK  Test 047 amp, Test 0038 amp,
(D) Readj. <044 emp. ' Readj. 004 amp,
Inner
winding
{600 ohms)
Quter  Test 046 amp.
winding
{600 ohms)
203-A  When the trunk loop On open circuit:

(cs) does not exceed

) 3660 ohme resistance.
Test 004 amp.
Beadj. 0024 emp.

When the trunk loop ey On open circuit:

is more than 3580

ohms but does not . .
exceed 5000 ohms re- ;
slstance,

Test ,0032 amp,

Readj. 0024 smp.

: When the trunk loop On open cirouit:
- exceeds 5000 ohms
resistance,
Test 0026 amp,
ResadJ. 0024 empe
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CIRCUIT REQUIRFMENTS '
OPERATE NON-OPFRATE /" EELEASE
/
FOTE: TRUNK LOOP includes the resistance /0f the trunk conductor,

relays and repeating colls, in 9ré district and connecting
circuits. rd

Bl After & sogk of sp- y, After & sosk of ap-
{DC) proximately .3 amp, /" proximately .2 amp.
Test 021 emp. V4 Test 0037 amp.
Resdje o015 amp. /,/ Readj. 005 amp.
/
B9 after a sosk of &p- ,/ After a soak of ap-
(B) proximately .3 amp, / proximately .3 amp.,
Test 063 asmp. Test .003 amp.
Readj. 054 amp, P Resdj. +006 amp.
E106 Test 035 amp, Test 014 amp.
(Sk,58) Readj. .030 emp. Readj. 015 amp.
E399 Test 028 amp, Test 0019 amp,
(D) Readje 013 ampe Reacj. 002 amp,
EA28 Through relay wind- Through relsy wind-
{c) ing: ing:
Rea-d.’. 0016 ampo Readjo «010 Hmpa
Through parzliel Through parsllel
combination with combination with
EB68 relay. EB68 releye
Test 039 amp, Test 0195 amp,
Readje 074 amp, Readjs o021 smp.
E461 Test o013 omp,. Test 0075 amp,
(A) Readjs 4012 smp. Resdj. «008 amp.
FA6Ll Test 014 amp., Test 0075 amp.
{B) Readj, 012 amp. Readj. -008 amp,
=B33 Test 0178 amp, Test 0114 amp,
(L} Rezdje. 017 amp, Readj. «01Z amp,
“Inner
Winding
{1200
ohms )
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CIRCUIT REQUIREMWNTS

OPERATE FON-OPERATE RELEASE
Outer Test 045 amp,
Winding
(800 ohms) . }
- HKOTEs Relay to be equipped with specisl srmature stop
{(plece part 163914).

E555 Test 012 amp, P4 Test 40006 amp,
(A,I’ Readd. 0009 aump e / Resdje. 0013 ampe
EB6S Through relay wind- Throqg‘}/x relay wind-
(c 1) ings ingy

Readjs 01D amp. Regdj. .009 amp.

' / .

Through parallel - Through parallel

combination with combination with

E428 relay. / E428 relay.

Test ,038 amp. / Test +018 ampe

Readj. «032 amp. /’ Readje. »019 ampe
2632 Test 048 smp, / Test ,020 smp,
{?R,TR-1) ReadJ., .045 . Readj. 022 amp.
Outer Wdg. /
(700 ohms) /
Inner Wdg. Holds /
(600 ohms) Test 033 amp.
E637 Test ,032 amp. Test (014 amp.
(CA’GB’ Readj. «025 amp, Rea-djo #0185 EmMpe
Inner Vdg.
{600 ohms)
Outer Wdg. Hold:
(1000 Test .041 amp.
ohms )

-/ 638 Test .027 ampe Test (0038 smp.

(sT-B) Readj. «025 amp, Readjes 004 amp.
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OPERATE
Es39 Test 016 amp. »\f\.ﬁ,
(GA,GB) Remdj. ,015 amp./i
E686 Test 029 amp.
(SL) Readj. 015 amps
E748 Test (027 =2mp.
(LP) Readj. +025 amp.
Inner Wag.
(1000
ohms )
E750 Test 030 amp.
(uB) Reacj. 028 amp.
Inner vdg. '
(1000
ohma)
OQuter " Hold:
Wag. Test 042 amp.
{1000
ohms) /
E895 Test 030 amps
(E) Read}s o015 amp,
3896 Test ,050 2mpo
(B} Readje ¢047 omp.
EB897 Test 028 amp «
(A’ Resdjs +013 amp.
E899 Test 028 =mp.
(ST"‘) Readjo «026 emp,
E901 Test 019 ampe
(L) Readj. .018 amp,
E904 Test 037 ampe
(E) Rezdje o031 zmps

CIRCUIT REUIREMENTS

FOR-OPERAT

Test 013 amp,.
eadjs 014 amp.

Test ,007 amp.

Raadj s 0075 ampe

Test 0028 ampe.
Readls 003 amp,

Tost 0028 amp.
Readje. 003 ampe

Test 0065 amp,
Readje o007 smp.

Test ,0047 ampe.
Readj. o006 amp,

Test .0049 amp, (
Readj. 00052 amp.

Test 0028 amp.,
Regdje »003 amp,
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OPERATE

EI15 Test 041 amp.
(F) Readje. o039 emp.
Inner Wdg.

{1000 ohms)

Outer Wdg. Test .042 amp,
(800 ohms)

E996 Test 042 amp,
{DS) Readj. ¢040 emp.
Inner Wdg.

(1000 ohms)

Outer Wdg. Test 091 amp,
(350 ohms)

E1027 Test ,047 amp
{CI) Readje 040 .
Inner Wdg,. '

f

{800 ohms)

Y 4
Quter Wdg. Test .O?é emp.
{800 ohms) ,

Test _.”1032 amp.
RO&C,YJ- o022 smp,

E1148

(B‘-ou"l’
Inner Wdg. /
(1000 ohms) /

E1149 /Through relay wind-

{0,0-1) / ing:s

Inner Wdg. Re2dj. 015 amp,

(500 ohms) Through parallel
combination with
500 ohii non-in-
ductive resistance.
Test .034 omp,

d ReadJ). ,032 amp.

Outer Vdg. Holds
(1500 Test 0285 amp.
Ohms ) Readj. 027 amp,
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RCUIT REQUIREMENTS P
HON-OPERATE RZLEA

. V
Test +026 amp.
Readj. »028 B?ﬁo

/'/
//
/ Test 0065 amp.

/' - Readj. .007 amp.

Test 019 ampe
Readj. 020 emp.

Test 011 amp,

- ReadjJ. <012 smpe.

Through relay wind-
ing: .

- Reedj. +010 amp.

Through parallel
combinstion with
600 ohm non-in-
ductive resistance.
Test ,020 amp,
RO&dJ. «021 amp,

Maximum: Armeture Travel - 0187,
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C BeUI
| QPERATE " HOF-OPERATE }
E1187 Test ,0116 amp, Test .007 smp. '
(Co) Readj. +011 amp, Reedj. .0074 am
Windings ' ' /
in series /
Inner Wdg., Test .076 amp. /”
{105 ohms)
/
El32l Test 027 amp, g Test 0023 smp.
(cH) Read). (025 emp. _ Readj. +003 amp,
Inner :
winding
(500 ohms) 4
E1226 Test ,0095 amp. Test .0064 smp. %
(") Resdj. <009 amp. , Readje «0068 amp,
dinimum front contact follow: .008 inch
Armsture travel, minimum .020 inch, maximum .023 inch,
Fi0 after operating on 047 amp., relay must remain operated when

(K, X-1) the circuit is broken for a minimum period of 0.1 second and
release on open circuit within a time interval of 0.3 seconde.

M Message Test .036 amp e Test 032 amp,
Register

635 dessege Test .830 omp. Test 270 ampe
Register /

SPL Mes- Test 030 amp. Test 025 amp,

BES ;
Register ‘!
D-20060 !

ENG.~-VCD-ML, CHK' D, ~~WHL~CWP . ~ #PP'D.--C,L., SLUYTER, G.M.L.
9-17-24, s 3 |
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