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METHOD OF OPERATION
; SELECTOR CIRCUIT
Incomang From Toll Key Indicator - Direct Two And Four Party Sami-Selcctive
Ringing - Power Driven Machine Switching System. i

GENERAL DESCRIPTION

1. Thic circuit is used as an incoming trunk circuit between a toll
operator in a distant manual office and subscribers' in mechanical offices.
It is selected at its outgoing ¢nd, at the manual office, by a kcy indicator
trunk selector, and connects with a f1nal sclcetor, cstablishing connections
for talking purposcs.

2. The circuit may be arranged for direct and two party ringing, or
four party semi-selective ringing. The ringing, after being started by oper-
ating the ringing key in the toll cord circuit, is continued automatically
under the control of a machine. The toll operator receives a lamp signal,
‘as an indication that the trunk is closed for ringing, When the ringing key
is operated, the lamp is extinguished but relights as a supervisory signal
when the key is rcleased. When the rcceiver at the called station is re-
moved from the switchhook the lamp is extinguished, and when the receiver is
replaced on the switchhook, the lamp relights as a disconnect signals

3 The circui% is releascd whenever the toll operator withdraws the
plug of the toll cord from the trunk jack regardless of whether or not the

‘called subscriber has replaced the receiver on the switchhooks

4, The czrcuit is arranged so that the toll opcrator may rering the PBX
operator, in which case the ringing is controlled manuallys

5. During the ringing period, the toll operator receives an audible
ringing tone.

6« The circuit may be arranged for coin collcct services.

7. The circuit is arranged for routine testing,

DETAILED DESCRIPTION

INCOMING SETECTED

8. §W1TGH IN POSITION 1. when a toll key indicator trunk seleotor
selects the outgoing end of this circuit, the L relay operates over the funda=
mental circuit. CIRCUIT: Battery, inner winding of L relay, cam I, cam K,
cam L, "I" compensating resistance, tip side of fundamental circuit, through-

" stepping and overflow relays in toll key indicator semder circuit, back over

ring side of fundamental circuit, "R" compensating resistance, cam M, ground. ’,¥' 
The L relay operated, advances the switch to position 2., CIRCUIT: Ground,/,f/

. L relay operated, cam D, R magnet, battery. } - TPE
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BRUSH SELECTION

9. SWIITCH IN POSITION 2. A4As the switch advances from position 1, the
L relay locks. CIRCUIT: Battery, inner winding and make contact of L relay,
to ground, as described under paragragh 8. As the switch enters position
1-3/4, the i commutator is connected to the tip side of the fundamental cir-
cuit, through camg K and L, and as the switch enters position 2, the UP mag-
net operates to ground, through cam D and contacts of the L relay, thus caus-
ing the selector to move upward for brush selection.

10, SWITCH IN POSITION 2. As the scleotor moves upward in position 2
carrying the comnutator brushes over the commutator segments, the A segment
and bruch intermittently comnects grownd to the tip side of tho fundamental
circuit, successively short circuiting the stepping relay in the associated
scnder circuit, thus releasing and permitting its rcoperatiom, until the pro-
per brush has been selecteds When sufficient impulses have been sent back to
satisfy the sender, the fundamental circuit is opened in the sender, releasing
the L relay. Ground is connected to the G cormutator through contacts of cam
E., The L relay released, opens the circuit through the UP magnet, stopring
the upward movement of the selector, and advances the switch to position 3,
CIECULT: Ground, L relay normal, cam B, cam A, R magnet, battery.

TRIP MAGNTT OPTRATED

il. SWITCH IN POSITION 3, 'As the switch anters position 3, the TRIP
MAGNEE {TM) operates to ground on ecam H, ; .

GROUP SELECTION

12, SWITCH IN POSITION 3, As the switch enters position 3, the L relay .
operates and advances the switch to position 4 the same as described under
paragnath 8a

o 13. SWITCH IN POSITION 4, As the switch advances from position 3 the

L relay locks, as described under paragraph 9. As the switch enters position
3-3/4, the B commutator is counected to the tip side of the fuudamental cir--
cult through cem 1L, and as the¢ switch enters position 4, the UP magnet oper-
ates, as described under paragraph 9, causing the selector to move upward for
group selection, The TM magnet being operated, trips the previously selected -
set of brushes as thé selector moves upwards '

14, SWITCH IN POSITION 4. As the sclector moves upward for group _
selecticn, carrying the commutator brushes over the commutator segments, the-
B socement and brush intermittently conncets ground to the tip side of the
fundamental circuit, successively short circuiting the stepping relay in the
asstoilaved sender circuit, thus releasing and permitiing its reoperation, un- .
til the proper group has been selected. When sufficient impulses have been
sant back to satisfy the sender for growp sclecticn, the fundamental circuit
is opened in the sender, recleasing the L relay. Ground is comnnccted to the
G commutator through cam E. The L relay released, in turn releases the UP
magnet, thus stopping the upward movement of the selector, and advances the .
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switch to position 5 as deseribed under paragraph 10,

15. _SWIMCH IN T As the switch enters position 5, the L relay
operates through its outer winding, cam J, D relay normal, ground. The L ro-
lay operated, advances the switch to position 6 as described under parzgrash
8.

FIZST TRUNK OF GROUP IDLE

16, SWITCH IN POSITION 6. If the first trunk of the group on which
the selector is resting is idle, the L relay releases as the swltch adiances
from position 5-1/2, thereby advancing the switch to position 7, as de-
scribed under paragraph 10. 48 the switch enters position 5-1/2, the sloeve
of the sclector trunk is made busy to other hunting incoming selectors by
ground, cam K, L relay normal, cam H, sleeve terminal, In positions 6-3,/4
to 15~1/4, the selected trunk is held busy by ground through cam He

FIRST TRUNK OF GRO oT I

17. SWITCH IN POSITION 6. If the first trunk of the group in which
the selector is hunting is busy, the L relay locks as the switoh advsnces fr
from position 5-1/4. CIRCUIT: Battery, inner winding of L rclay, L relay
operated, cam H, S terminal, to ground on the sleeve of the busy tronk. As
the switch enters position 6, the UP magnet operates as described under per-
agraph 9, causing the sclector to move upward for anm idle trunk. Jken an
idle trunk is found, the circuit through the inner winding of the I relay is
opened but the L relay does not release immediately due to a circuisu being
closed from battery through the outer winding of the L relay, cam J, to
ground on the C commutator brush and segment. When the circuit through the
C commutator brush and segment. is opened, the L relay releascse. Gromad is
comnected to the G commutator through contacts of L relay and cam E. The L
‘relay released, opens the circuit through the UP magnet, thereby stoppirg
the upward movement of the sclector, disconnects ground from the G cozmulator
ané advances the¢ switch to position 7, as deseribed under paragraph 10, As
the switch enters position 6-3/4, the selector trunk is made busy by ground
on cam He

nC" COMLIUTATOR FPUNCTION

18. The adjustment of the "C" commutator brush with relation to the
tripped slecve multiple brush is such that it does not break centact with
the "C" commutator scgment until slightly after the holding circuit through
the inner winding of the L relay is opcned by the sleeve brush leaving the
busy terminal and making contact with the sleeve terminal ¢f the idle trunke.
The P magnet, therefore, remains operated and the selestor ccunbinues to
travel upward until the brushes are carried slichlly above the canter of
the trumk terminals, thus allowibg the locking pswl to enter the notch on
the rack attached to the brush support rod. At this time the holding cir-
cuit through the outer winding of the L relay is opencd at the "C" come
mautator, releasing the relay. The seloctor then drogs into place, thus
centering the brushes on the trunk terminals. During trunk humting, in po-
sition 6, the commutator feced ground is supplied through cam E under control
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the L relaye. This is to prevoent the rcoperation of the L relay by ¢

of
closurs 0i 2 circuit between the C commutator brush and scegment on the owur-
weow of tre selector, or as it drops into place.

19. SWITCH IN POSITION 7. As the switch enters position 7, the L re-
lay operates. CIRCUI?: Battery, inner winding of L relay, cam I, cam H,
ground. The L relay ogerated. advances the switch to position 8 as de-
scribed uwnder paragraph 8,

ZLECTION 3TYOND

20, SWITCE IN POSITION 8., As the gwitch advances from position 7 the
L relay lockse CIRCUIT: Battery, inner winding of L reldy, L rclay oper-
ated, cam G, R terminal, to ground in the final circuit. As the switch
enters position 8, the tip side of the fundamental circuit is closed through
to the final, opcrating the final line relaye After the final circuit sat-
isfies the sander for final brush, final tens, and final units selection,
the final switch advances, opening the holding circuit through the L reclay,
which releases. The L relay released, advances the switch to position 9, as
described under paragraph 10,

END VANCE

2l. SV 0SIT 9, VWith tho switch in position 9, the L relay
awaits the closure of the fundamental circuit in the sender., When this is
madg, the L relay operates. CIRCUIT: Battcry, inner winding of L relay,
cam I, "R" compensating resistance, ring side of fundamental circmit, through -
the stepping and overflow relays in the sender, back over the tip side of the
fundamental circuit, "I" compensating resistance, cam L, cam K, ground. The
L relay operated, advances the switch to position 10, as described under pare
agraph 8, The A cam advances the switch to position 1l.s The reversed battery
and ground remains on the fundamentzl circuit during positions 9 aand 10 to
insure the operation of the polarized overflow relay in the sender circuits.

As the switch advances from position 10, the L relay releases.

H C = TOLL CO g

22, SWITCH IN POSITION 11, If the plug of a toll cord is ixngerted in
the trunk jack at the outgoing end of this circuit, before the to:il key ia-
dicator sender has completed its sclections, trunk closure is mads as fol-
~ lows. After the sender circuit has completed its sclectioms, the tip and
ring of the trunk is closed through the toll cord, operating the i rela
CIZCUIT: Ground "R" resistance, S-1 relay normal, outer windings of the DP
and A relays, repeating coil, cam L, tip of tiunk,. throngh a bridged relay
and retardation coil in toll cord circuit, ving cf truak, camw i, repeating
¢0il, inner windings of A aund DP relays,\gw; relay ncrmel, “R" resistance, %0
battery.

23, SWITCHE IN POSITION 1l. The A rclay operates, ot this time since
its windings are connected in series aiding, vut th: 0’ reiay does not, as
its windings are connccted differcatly. The supervisory relay in the toll
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cord circuit 2lso operated in the above circuit, lighting the supervisory
lamp, therceby indicating that ringing may be started, The A relay operated,
operates the D relaye. CIRCUIT: A relay operated, S-1 relay normzl, winding
of D relay 18 AE resistance batterye. The D relay operated, operates the L
r¢laye CIACUIT: Ground, D relay operated cam J, outer winding of L relsy,
batterys The L relay operated, advances the switch to position 12, as de-
scribed under paragraph 8. The A cam advances the switeh to position 13. LB

1928

TRUNK GLDSURE.— HOLDING CORD IN JACK

24, SWITCH IN POSITION 11, If the plug of a holding cord is inserted
in the trunk jack at the outgoing end of this circuit before the toll key
indicator sender has completed selections, trunk closure is made as follows.
After the scender circuit has completed its selections, the outgoiung end of
this circuit fumetions, connccting the tip and ring of the trunk through to "y
the holding cord circuit, thereby operating the A relay. This circuit is -
the same as described under paragraph 22, exccpt that closure is made through N
the holding cord circuit instead of the toll cord circuit. In this case :
however, the lighting of the supervisory lamp in the holding cord circait is . o=
not a ringing signal. The holding cord is then withdrawn from and a toll .- S
cord is inserted in the outgoing trunk jack. A timing circuit at the cub-

MEAL

. going end short circuits the line temporarily to prevent disconnection while
“transferring the cords. If the A relay is momentarily released in transfor-

ring from the holding circuit to the timing circuit or from the timing cir-
cuit to the toll cord, the D relay being slow in releasing remaing operateds

‘When the trunk closure circuit is again closed, the A re¢lay reopcerates, re-

closing the locking circuit for the D rulaye o
)

25, SWITCE IN POSITION 11, The A, D and L relays operate, the DP re-

lay does not operate and the switch is advanced to position 13, as described
under paragraph 23.

RINGING FOUR PART

26, SWITCH IN POSITION 13 or 15, The switch has two ringing positions,
namely 13 and 15, In position 13, ome ring interrupted ringing current is
connected to the ring brush of the sciestor, and in position 15, two ring in-
terrupted ringing curreunt is connccted to the ring brush of the selcctors
Stations having one ring are assignced numbers which are reached through final
trunks terminating in either groups O or 2 on the incoming frame., Stations
which have two rings arc assigned numbers which are reached through final
trunks terminating in either groups 1 or 3 on an incoming frame. The ring-
ing of stations on the tip side of the line is cared for by a cross conncct-
ing and reversing scheme at the distributing frame. The switch stops in po-
sition 13 when the selector is on a final trunk so located that the circuit
through the P commutator bruth and segment is opan, but advances 0 position
15 when the seledtor is on a trunk so locatced that the circuit through the
P commutator is ¢loteds '
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GROUPS O AND 2,

27, SVITCH IN POSITIONS13 OR 15. When the ringing key in the toll covd
circuit is operated, the R-2 relay operates on ringing current through caus
L and M, in turn operating the S-1 and RC-1 relays. The S-1 relay operates,
CIRCUIT: Ground, L reclay normal, R-2 relay operated, outer winding of S-1
relay, battery. The S-1 relay operated, releases the A relay, and discon-
ncets battery and ground from the tip and ring of the trumk circuit, ox-
tinguishing the toll cord supervisory lamp. The RC-1 relay, (a) locks umder
control of the Rl relay, (b) short circuits windings of the 7-8 and B-R of
the repeating coil, preventing a false ring #hen code ringing is used, (c)
overates the PU rcelay. CIRCUIT: Ground, RC-1 relay operated, R-1 relay nor-
mal, RC-1 reley operated, X wiring, RC relay normal, cam C, outer winding of
8-1 relay, battery. The A relay released closes a circuit holding the D re-
lay. The D relay is slow in releasing, prevent its release, when the holding
circuit is transferred from the make to break contact of the A relay. The
PU relay operated, locks under control of the R relay, and operates the Rl
relaye CIRCUIT: Battery winding of the R-1 r¢lay ground, PU relay operated.
~The Rl relay operated opens a locking circuit, relceasing the RC-1 relay, con-
nects ground to the tip of the line and connects ringing currunt to the ring
- gide of the lines Vhen the ringing key is releascd in the toll cord circuit,
 the R2 rulay releases in turn releasing the S-1 rolaye The S-1 relay re- .
leased, (a) operates the A relay, (b) conmuctsbattery and ground to the tip -
and ring of trunk circuit, lighting the¢ toll cord supervisory lamp. The A
re¢lay operated trangfers the holding circuit for the D relay, CIRCUIT;
lead R-1, cam @, winding of R rclay, PU relay operated, R-1 relay operated,
-0anm G, over the ring side of thc final and callcd ling, sub-set ground, The
R relay is slow acting and docs not opuratec until the roceiver is rumoved -
from the switchhook at the called station.

* GROUPS 1 OR 3, -

28, SWITCH IN POSITION 12, As the switch enters position 12, with the
selector on a trunk in either group 1 or 3, the L relay re-operates. CIRCUIT:
Battery, outer winding of L relay, cam 0, P commutator bruch and segment,
ground. The L relay operated, releases the S-1 relay. The L relay oper-
ated, advances the switch to position 14, as described under paragraph 8.

- The A cam advances the switch to position 15. As the switch advences from
position 13-1/4, the L relay releases. The L relay released, cpcrates the
5-1 relay, which function as described under paragraph 27. As tihe switch
enters position 15, the RC-1 relay operates, as described under paragraph 27.

29. SWITC ITION 15, Under this condition, the PU relay awaits
its ground through a pickup interrupter. h the interrupter -contast.
closes, the PU relay operates. CIKCUIT: Battery, winding and breaX cone
tact of PU relay, RC-1 relay operated, cam P, interrupter contact, resise-
tance lamp, ground. The PU relay locks and operatcs R-1 relay, described
. under paratraph 27. The R-1 relay operated, counects the tip and ring of
- the trunk through for ringing and recleases the RC-1 and S-1 relayse. =
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30. SWITCH IN 710! With the switeh in position 15, ringing cur-
riut for the two bell codg is conmnected to the 1ine. CIRCUIT: R-2 lead,
o

Gy “G‘ng of R relay, PU relay opcrated, R-1 relay operated, cem G, ring-
irg of final and called subscriber's line, subesct, grounde

4DIBL RINGING SIGNAL

Sls During the ringing period, part of the ringing current passes
through the .02 MF condenser, windings 7, 8, and 8R of repeating the coil,
inner winding of S relay, battery, thus inducing an audible ringing in wind=-

ings 1, &, b and & of the repeating coil tone which is transmitted back to
the toll operator,

IN - DIRECT AND TWO

32. Under this class of ringing, the RC~1l relay and "X" wiring are
omitted, and "Y" wiring is providedas

- 33 SWITCH IN POSITION 13. When the toll operator operates the rings
ing key, the R-2 relay operates, as described under paragraph 27 in turn oper=
ating the PU relay. CIRCUIT: Battcry, winding of PU relay, PU relay normal,
"Y" wiring, RC relay normal, cam ¢, R-2 relay operated, L relay normal,
grounds The S-1 relay also operates through its outer winding, R-2 relay
operated, L relay normal, grounds The S-1 relay operated, disconnects bat-
tery and ground from the windings of the DP and A relays. The D relay is
now held operated, through the make contact of the S-1 relay, and break con-
tact of the 4 relay. When the ringing key is released, the R-2 relay re-
leases in turn releasing the S-1 relay, The $-1 relay released, connects
battery and ground to the windings of the DP amd A relay, operating the A re-
lay and relighting the supervisory lamp in the toll cord circuit. The D reclay
is now held operated through the break contact of the S-1 relay and make
contact of the A relaye

54, SWIT N POSITION 13. The PU relay operated, locks through its
make contact, R and L relays normal, ground; and opcrates the R-1 relays
The R-1 relay operated, connccts ringing current to the line. CIRCUIT:
Ringing current, "Y" wiring, winding of R relay, rU and R-1 relays operated,
cam G, ring brush.

CALLED SUBSCRIBER ANSWERS

356, SWITCH IN POSITION 13. When the recciver at the called station is
removed from the switchhook, the ringing circuit is closed back over the tip.
of the line, cam F, R-1 relay operated, ground, thus increasing the current
through the winding of the R relay which operates during the 48 volt period of
of the ringing cycles The R relay operated, releases the PU relay, which in
turn releases the B-1l relaye. The R relay is not necessarily slow acting,
but designed to be less resoonsive to alternmating than direct currente.

36, SWITCH IN POSITION 13. The R-1l relay released, (a) short circuits
the .02 IF condenser, (b} releases the R relay, and (¢) connects the tip and
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riug ¢ the line, through to the S relay, which operates. CIRCUIT: Battery,
imaer winaing of S relay, windings of repeating coil, R-1 relay normal, can C,
over the ring side of the final and called subscriber's loop, sub-set, bact
orer the tip side of the called subscriber's loop and final, cam F, winding

of repeacing ceil, outer winding of S relay, ground. The S relay operated, iu
turn opcrates the S-1 relay through its inner winding and the RC rclay through
cam N ' ;

67, SWITCH IN POSITION 13. The S~1 rclay oporatud, disconucets battery
end ground from the windings of the DP and A relays, thercby rcleasing the A
relay, and cxtinguishing the supervisory larmp in the toll cord circuit, as an
indication that the called subscriber has answercds - The D relay is now held

operated through the make contact of the S-1 relay, and break contac_t of the
A relay.

38, If the receiver at the called station is replaced on the switchhook
before the plug of the toll cord is withdrawn from the outgoing trunk Jack,
the circuit disconnects as follows.

59, The S relay releases, in turn releasing the S-1 and RC relays. The
S-1 relay released, conncets battery and ground to the windings of the DP and
A relays, operating the A relay, and lighting the rear supervisory lamp in the
toll cord circuit, as a disconnect signale. Ground through the make contact of
the A relay and break contact of the S-1 relay, holds the D relay operated.
The RC relay relcased, closes the circuit to operate the RC-1 relay for re=
ringing purposes, as described under paragraph 53 and 5%, =

40, When the plug of the¢ toll cord is withdrawn from the outgoing trunk
jack, a timing circuit in the outgoing end of the circuit functions, comiect-
ing ground and battery through windings of a relay to the tip and ring of the
trunk. The A relay may or may not release in the_circuit._depending upon the
difference in the central office battery voltage, and earth potential.

4l. The opcrate requirement of the DP relay overlaps the release re-
guirement of the A relay and in any case where the current flowing is suf-
ficient to hold the¢ A relay operated, the DP relay will operatic.

42, SWITCH IN POSITION #13 or #15. Assume the conditions arc such that
A and DP relays Operatce The circuit than functions as follows. The DP re-
lay operated, short circuits the winding of the D relay which releascs, Cper=-
ating the L relay through its outer winding and cam J. The L rclay operated,
advances the switch to positions 14, 16 and 17, as doescribed under paragraph
8., The A cam advances the switch to position 15,

43, SWITCH IN POSITION 17. In position 17, the L rclay reoperates
through cam I to ground onm the make contact of the A relay. The L relay oper-
ated, advances the switch to position 18, as described wnder parsgraph 8.
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4. SUITCH IN POSITION 7. As the switch entors position 17, the S-1
relay operates, CIRCUIT: Battery, outor winding of S-1 rclay, cam C, ground.
The S-1 relay oporated, discomncets the battery and grownd from the tip and
ring_of the trunk, releasing the DP relaye When the S-1 r¢lay operates the
B relay in the trunk circuit (not shown) operatcs. CIRCUIT: Battery, one
winding of rolay (b) in the trunk circuit, tip of trumk, cam L 2-1 winding of
ropeating coil, outer windings of A amd DP relays, S-1 relay operated, "XM
wiring RC-1 and R-1 relays normal, inner winding of DP and A relays, 6-5 wind-
ing of repeating coil, cam M, ring of trunk, other winding of B relay in the
trunk circuit grounds 4s the switch advances from position 17, the I, S-1 and
A relays, and the B relay in the trunk circuit relcase.

45. SWITCH IN PO ON 18, As the switch enters position 18, the DOWN

magnet operates to ground on cam B, returning the sclector to normal. ihen
the selector reaches normal, the "Y" cormmutator brush and segment advances
the switch to normal, -

46, SWITCH IN POSITION 13 OR 15, If tho conditions are such that the
A relay rcleases and the DP relay remains normal, the circuit functions as
followss The A rclay released, relcascs the D rolay, which operates the L
rclay through its outer winding, cam dy D relay normal, ground. The L relay
operated, functions as described in paragraph 42. 4s the switch advances
from position 16, the L relay releases.

47, SUITCH IN POSITION 1?7, As the switch anters position 17, the S-1
relay operates through its outer winding, cam G, ground. From this point the
circuit functions in a similar manner to that described under paragraghs 41
to 45 inclusive.

TOLL OPTRATOR DISCONNYCTS FIRST
48+ GOWITCH IN POSITION 13 or 15, If the plug of the toll cord should be

withdrawm from the outgoing trunk jack before the receiver at the called sta=
tion is replaced on the switchhook, the circuit functions as follows. When

the plug of the toll cord is withdrawn from the outgoing trunk jack, the time
ing circuit in the outgoing end of this circuit functions, thereby trsnsfer-
ring the trunk closure circuit for the A relay from the toll cord cirguit to
the windings of the B rclay in the trunk circuit. CIRCUIT: Battery, (24 volts)
over tip of trumk, cam L, 2-1 winding of repeating coil, outer windings of A
~and DP relays, S~1 relay operated, "X" wiring, RC-1 and R-1 relays normal,

- X wiring, inner windings of DP and 4 relays, 6-5 windings of repeating coil,
c¢am I, ring of trumk, to ground.

49. The 4 reclay and the relay in the trunk circuit, operate. The DP re=
lay does not operate since its windings are connected Giffercntially. The A
relay operated, opens the locking circuit through the D relay which releases
and locks the 5-1 relaye.

50. SWITCH IN POSITION 13 OR 15, When the D relay releasecs, the L rclay
operates through its outer winding, cam J, D r¢lay normal, ground. The L re-
lay operated, advances the switch to position 17, as described wmder paragraph
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42, As ‘*hg switch advances to paaition 16. thu L relay releases.

1. s\uw In position 17, the A rela:,r 0peratc- » the
L rclay through its inner winding, cam I, A relay operated, ground. Tho L
relay operated, advances the switch to posi tion 18, as described uwnder {sros

graph 8. As the switch advances from position 17, the L, A, S-1 and D relaje
release. '

52. SWITCH IN PO The circuit is restored to mormal as de-
gf;r:m.ﬁ under paragraph 45,
RERRING |

53, ICH_IN 3 or 16. The circuit is arranged so that a

toll}operator may re-ring = P.B.X. Opcrator. Under this condition the circuit
functions as follows. Assumed the switch is in position 13. The S, S-1, EC,
and D xelays are operateds Vhen the toll operator operates the ringing key,
the R-2\relay operates as described under paragraph 27, thereby operating the
3-1 relays CIRCUIT: Battery, winding of R-1 relay, RC relay operated, cam
¢, R=2 relay operated, L relay normal, ground. The R-1 relay opcrated re-
leases the 5 relay. The S-1 relay, however, remains operated through its
outer winding, R-2 relay operated, L relay normal, ground. The R-1 relay -
operated, holds the RC relay. CIRCUIT: Battery, winding of RC relay, R-1
relay operated, PU relay normal, ground. The RC relay is slow in releasing,
s0 that it will remain operated while its circuit is being transferred frem
the make contact of the S relay to the make contact of the R-1 relay. The
R-1 relay operated, also removes the¢ short circuit from the .02 MF condenser,
and connects alternating ringing current to the ring side of the line aud
grownd to the tip side. CIRCUIT: Ringing curremnt, 6-B resistance lamp, PU
relay normal, R-1 relay operated, c¢am G, ring side of the line; Grouud: R-1 -
relay operated, cam ¥, tip side of linec.

54. When the ringxng xey is relaased, the R=2 and R-1 relays rclease.
and the S relays release and the S relay reoperates. The § relay cporated,

operates the S-1 relay. and closes the holding circuit for the slow release :
" RC relaye.

(.

. 65« SWITCH IN POSITION 6. Should-all the trunks in a grovp be budy,
the selector while trunk hunting in position 6, as described under paragraph

16 or 17, continues upward under control of the cperated L relsy, and the UP

magnet, until the overflow terminals at the top orf the group are reached.

As the sleeve of the overflow terminals is cpa, tha L ralay releasesy ad-

‘vancing the switch to position 7, as descrited under paregraph 10.

56, SWITCH IN POSITION 7. In positica 7, the L relay operates and ade -
vances the switch to position 8, as described under paragraph 19.
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o7. SWITCH IN POSITION 8. As the switeh advances from position 7, the
L relay releases, since there is no locking circuit a final not having been
elocteds The L relay rcleased, advances the switch to position 9, as de~
cribaed under paragraph 10,

AL

f.

58. CUITCH IN POSITION 9. With the switch in position 9, the L relay
operates, advancing the switch to position 11, as described under parsgrach 21,

59, SWITCH IN POSIPION 11. In position 11, trunk closure is made as
described under paragraph 22 or 2i, operating the A relaye. The A relay oper-
ated, operates the D relay, which in turn operates the L relay. The L relay
operated, advances the switch to position 13, with the aid of cam A, as de=
scr}bed under paragraph 23, As the switch advances from position 11, the L
relay releases.

60, SWITCH IN POSITION 13. With the switch in position 13, the Z com-
mutator brush and segment advances the bwitch to position -16.

~ 61. SWITCH IN POSITION 16. As the switch enters position 16, the S-1
reclay operatess CIRCUIT: Battery, imnmer winding of S-1 relay, cam N, inter-
rupter contact, ground. The S-1 relay operates and releases under control of
the interrugter, alternately disconnecting from and comuecting battery and
ground to the tip and ring of the trunk, thercby causing the toll supervisory
lamp to flash as an overflow signal. When the toll operator withdraws the plug
of the toll cord, the circuit functions as described under paragraph 40 to
52 inclusive. : -

TELL TALE

62, SWITCH IN POSITION 2 OR l1i, Should the UP magnet fail to release
during selections in positions 2 or i, the sclector will continue uoward un-
til the X commutator brush makes contact with the X commutator segment at the
top of the bank,

65, SWITCH IN POSITION 2 OR 4. When the X commutator brush makes con-
tact with the commutator segmeat, with the switch in position 2 or 4, and the
L relay and UP magunet fail to release, the switch is advanced to position 2.
CIRCUIT: Battery, R magnet, cam B, X commutator brush aud sezment, ground.

64, SWITCE IN POSITION 9, In the position 9, the L rciay operates as
described under paragraph 21, advancinz the switch to position 11, The re-
verse battery and ground dismissing the sender. As the switch advances from
position 10, the L relay releases, '

65, SVWITCH IN POSITION 1l. As the switch enters position 11, the L re-
lay opcrates as described under paragraph 22 or 2+, and advances the switch,
with the aid of cam 4, t0 position 13, as described under paragraph 3. As
the switch advances from position 11, the L relay releascse
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6¢e SJITCH IN POSITION 13. The switch is now advanced to position 16,
by the X commutator brush and segment, through cam B.

67. SWILCH IN I7 The circuit now functions as deseribed wi-
der paragraph 6la.

68+ When ™ wiring is used, the coin collect feature is provided. In
this case, keys are provided in the full mechanical office by means of which
current for restoring or collecting may be sent out thrcugh the final selzsetor
to the subscriber's station. The keys arc operated, as required over am order
wire by the toll operator.
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QIRCUIT REQUIR®IANDS

THZ READTUST RPOUIRDIMNDS SHOWE BELOW ARE FOR MAINTWUANCE USS ONLY.
OPFRATE NON-OPZRATE ELEAS®

111-AK
(R)

(a)

(b)

MECHANICAL RECUIRBIENTS

The flutter spring shall be adjusted so

it will lie approximately half way between
the back contact and the-armaturc, when the
armature is in the operated position.

There chowld be a clearance of 034 between
the back contact and the flutter spring when
the flutter spgring is pressed flat against the
armature and the armature is in the operated
position, '

TRIC

Special requirements to insure A.C. Operations

Test with "Testing
Circuit" in offices
in which a testing

Test with "Testing
Circuit" in offices
in which a testing

circuit is fur-
nished or by con-
neziting 550 ohms

+

NOTE:

NOTE:

circuit is fur-
nished or by con-
necting 550 ohms

2 17 non-inductive * 1% non-inductive
resistance in se-
ties with the re-
lay during ringing
periods

Readj. «006 ampe

recistance in se=-
ries with the re-
lay during ring-
ing period,
Aeadjs «03% ampe

#l. The above "Test" resistances are
based on a ringing machine speed
of approximately 1200 R.P.i, (20
eycles) and =an A.C. voltage of
95 to 110 volise

#2, If the relay fails to meet its
test requirements it shz1l be
rzad justed to iis readjust re-
quirements. If, after haviug
been readjusted, the relay still
fails to mcet its test reguircments
its adjustment shall be modified
until it does meet the test re-
guirumonts.

- N
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GIRCUIZ RUOUIRTMENTS
THE READTUST REQUIREMENTS SHOWN BELCW ARE FOR MAINTENANCE USE ONLY.
OPERATE -0 TE RELEASE
%LQ-.&‘ Special requirements to insure slow releaces
D) after a soak of « On open circuit,.
055 amp. VLB P 7Bo23 /7 S 0

Readj. +016 amp, W(.Z?]/yy,’,r P M m&‘.—.‘/f\
Test 4017 amp. ‘45 m'"’"i it "C':Z’gda_f ar AL,
7aCuCu 4026 ampe b5 ‘71""“ ‘ _ “‘Z“Q(
o

NOTE: To prevent chattering, the "make-before=-break"

spring combination of this relay shall be so

adjusted that the spring, which normally makes

on the back contact, will give the greatest pos-

sible contact pressure against the back contact.

B159 When used with loops having a maximum resistance of 750 ohms.
wdgs.in After a sosk of After a soak of
series approximately approximately
aidinge. ) NP e «3 amp.
Readj. o023 amp. Readj. +009 ampe
Test 037 amp,. Test .,0073 amp.
WeCaCs 4050 amp e 7eCoCa #0056 ampe
When used with loops having a maximum resistance of 900 ohms.
After a soak of ' After a soak of
approximately approximately
«3 amp. «3 2MDe
Readj. «023 ampe Readjs <009 8Mpe
Test .033 ﬂn?. Test .00?3 8li0e
WeCoCa 4043 2Mpe WeCaC,s 005 ainpe
B236 fequirements to meet spceial circuit conditions.
(DP) Re'id.jn 10022 anp e R{.adj- .0005 aMpe
Wdgs.in Test 0024 amp, Test «000% amp.
scries WaC.C. None
aidinge
Inner Read je 0047 =mps
Wdg. Test .0050 amp.
WeCuCa 0052 aMpe
B237 Requircments to meet spocial circuit conditions.
(a) Readje 0059 ampe Readje. 0029 ampe.
wadgse.in Test 0062 ampe Test 0027 ampe
series WeColo 0070 ampe WeC.Ca NoOme
aidingc I

< s 72 A I R
= S = P



J | Far 3l

(16 Pages) Page #18,
Issue 1 - BT=502170,
Jan. 28, 1922,

CIR ik
THE READJUST 1 S _SHOWN O/ ARE FOR MAINTHENANCE USE ONLY.
OPARATE NON-OPERATE RELIASE

Either
!Jdg .

1526
(L)
Imer
Winding
(1000
ohns )

Quter
i/inding
(1000
ohms )

E624
(R-1)

E626
(PU)

E631
(RC)

Z752
(S-1)
Inuer
Wdge
(1000
ohms )

Read j « 0055 amp e
Test 0052 amp.
-t"lTOCQC. .0051 mp.

Special requirements to insurc Fast operation.
Readjs 016 amp, Readje «012 armpe

Test 0168 ampe Test +0114 amp.

W.C.C. .01? ampc 5 {

Test 043 amp,
W.C. c' .0-}3 allpe

NOTE:~ Relay to be equipped with specizal armature stop
(piece part 163914).

Readje «020 amp. - Readje 003 ampe
Test 021 amp. Test 0028 ampe.

W.C.C. 0021 mpl

Readje <021 amp. Readje 004 amp.
Test 023 amp. Test 0038 ampe

WeCaCo 0423 gDe

NOTE;= To prevent chattering, the "make-before-break"
spring combination of this relay shall be so.
ad justed that the spring, which normally makes
on the back contact, will give the greatest
possible contact pressure against the back contact.

Special requirements to insure slow rclease.
Readje. »025 amp. Readje 017 ampe

Test 027 amp. Test 016 ampe

W.C.C.' «057 ampe

Test requircment of outer winding is proportional to

test requirement of inner winding. .

Readj. 037 amp. ' , Readj. .007 amp.
Test 040 amps. Test 0066 amps
/eCaCo o043 amp. :
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RCUIL I

22PADTUST REQUIRFENT OWN_BELOW ARE FOR MAINTENANCE USE QULY.

572 OPTRATE ' NON-OPFRATE RELTASE
(S=1)

Ouber Headje 038 amp,

Wage Pest «0il zmpe

(800 "L"'I.C-C. l054 amp.

ohms )

NOTE; To prevent chattering, the "make-before-break"
spring combination of this rclay shall be so adjusted
that the spring, which normally makes on the back
contact, will give the greatest possidvle contact
pressure against the back contacte

E1201 Readj. «015 arnpe Readj. 009 anpe
RC-1 Test 029 amp,. Test 0085 amp.
YJ.'G.C‘ .0@5 a.‘-'np-
MECHANIC AL REQUIRSMENTS
J=-3 (a) Air gap shall be 023" minimum.
(r-2) (b) Contact follow shall be .003" minimum.
{c) Armature tension chall be 5 grams minimume
ZLECTRICAL REQUIREMTNTS

special requirements to insure A.C. operatione.

Open 211 contacts (both back and front) of the

E762 (S-1) relay. The J-3 relay shall operate

on standard ringing voltage applicd to termiunals

1 and 6 of the repeating coil through 8500 ohms

non-inductive resistancee.

ENG +=~TPL1:MLs CHK'De==ABR=CilP» APPROVED - Cs L. SLUYTER, Ge!.L.
sje2/22. . »



