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METHOD OF OPERATION
SELECTOR CIRCUIT

IWCOFIA% From Toll Key Indicator - Direct Two And Four Party Semi-Selcctive
Ringing - Power Drmvcn Machine Switchlng System,

- GENERAL DESCRIPTION

l. 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 manuwal office, by a key indicator
trunk selector, and connects with a flnal secleetor, cstablishing connections
for talking purposcs. '

2« The circuit may be arranged for dircet and two party ringing, or
four party semi-selective ringing. The ringing, aftcer 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 reccives 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 released. When the rceceiver 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 released whenever the toll operator withdraws the
plug of the toll cord from the trunk jack regardless of whether or not the

called subseriber has replaced the receiver on the switchhook.

4, . The c1rcu1t is arranged so that the toll operator may rering the PEX
operator, in which case¢ the riﬁ01ﬂg is controlled manuallys

5. Durinr the ringing period, the toll operator rccuiveo an audible
ringing tone.

6+ The circuit may be arranged for coin collect scrvice.

7. The circuit is arranged for routine testing,

‘DETAILED DESCRIPTION

INCOMING SEIECTED

8. SWITCH IN’POSITION 1. wWhen a toll key indicator trunk selectbr'

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 LgitQv comacﬁsatlng resistance, tip side of fundamental circuit, through-

" stepping and overflow relays in toll key indicator cemder 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/f“g
. L relay operated, cam D, R magnet, battery. ‘ : S
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BRUSH SELECTION

9. SWITCH IN POSITION 2. As 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 paragraph 8. As the switch enters position
1-3/4, the 4 commutator is connected to the tip side of the fundamental cir-
cuit, through cams X 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, thUo caus-
ing the selector to move upward for brush selection. ,

10. SWITCH IN POSITION 2. As the sclector moves upward in position 2
carrying the comnutator brushes over the commutator segments, the A segment
and brush intermittently connects ground to the tip side of the fundamental
circuit, successively short circuiting the stepping relay in the associated
sender circuit, thus releasing and permitting its reopération, 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, releas ing
the L relay. Ground is connected to the G commutator through contacts of cam
E. The L relay released, opens the circuit through. the UP magnet, stopping.
the upward movement of the selector, and advances the switch to position 3.
CIRCUIT: Ground, L relay normal, cam B, cam A, R magnet, battery. .

TRIP MAGNTT OPTRATED

11, SYITCH IN POSITION 3. As the switeh. entcr" pooition Sy the TRIP
MAGNZET (IM) operates to ground on cam H, ;

GROUP_SILICTION

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 deucrlbed under
paraorayh 8a : v

13. SWITCH IN POSITION 4. As the switch advances from pos sition 3 the
% rclay locks, as described under paragraph 9. As the switch enters position
3-3/4, the B commutator is comnected to the tip side of the fuudamental cir-

" cult through cem L, 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, urlpo the previously selected
set of bruthu as thé selector moves upwarde

14, SWITCH IN'POSITION-4. As the selector moves upward for group :
selection, carrying the commutator brushes over the commutator segments, the-
sogment and brush intermittently comnects ground to the tip side-of the
fon utal cireuit, successively short circuiting the stepping relsy in the-
assooiated sender circuit, thus releasing and permibiing its 'Pcoseraticn, un-
tii the proper group has been seclected. When sufficient impulses have been
~sent back to satisfy the sender for growp selection, the fuadamental circuit
is opened in the sender, releasing the L relaye Ground is connccted to the
G cormutator through cam B 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 described under paragraph 10,

15. _SWITCH IN POSITION 5, As the switch enters position 5, the L rclay
operates through its outer winding, cam J, D relay normal, grouun The L re-
lay operated, advances the switch to position 6 as described andér paregran

8.

FIZST TRUNK OF GROUP IDLIE

16 SWITCH IN POSITION 6. If the first trunk of the group on which
the selector is restiug is idle, the L relay releases as the switch advances
from pesition 5-1/2, thereby advancing the switch to position ?, as dg-
SCflb“Q under pafasxabh 10. 4s the switch enters position 5-1/2, the slecve
of the scelector trunk is made busy to other hunting incoming selectors Ly
ground, cam X, L relay normal, cam H, sleeve terminal. In positions uu;4
to l5~1/4, the selected trunk is held busy by ground through cam H.

FIRCT TRUNK OF GROUP JOT IDIE

17. SWITCH IN POSITION 6. If the first trunk of the group in which
the sclector is hunting is busy, the L relay locks as the swifoh advances fr
from position 5-1/4, CIRCUIT: Battery, imner winding of L rclay, L relay
operated, cam H, S terminal, to groumd om the sleeve of the busy trunk, As
the switch enters position 6, the UP magnet operates as described under par=

agraph 9, causing the selector to move upward for an idle trunk. Vhen an
1dle trunk is found, the circuit through' the inner winding of the L re
opened but the L relay does not relcase immediately due to a circuit 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 releasses. Growmnd is
connected to the G commutator through contacts of L relay and cam &, The L
‘relay released, Opens the circuit through the UP magnet, thereby stopping
the upward movement of the sclector, disconnects ground from the G commuiator
and advances the switch to position 7, as described under paragraph 10, As
"the switch cnters position 6-3/4, the selector trunk is made busy by ground
on cam He

g COMLIUTATOR PUNCTI ON

18. - The adjustment of the "C" commutator brush with rclaf;on to the
tripped sleeve multiple brush is such that it does not break cc itact with
the "C" comrputator segment until slightly after the holding cuit through
the inner winding of the L relay is opened by the sleeve bruoh leaving the
busy terminal and making contact with the sleeve terminal of the idle-trunk.
The UP magnet, therefore, remains operated and the selector continues to
travel upward uatil the brushes are carried slightly above the canter of
the trunk terminals, thus allowibg the losking pavl to enter the notch cn
- the rack attached to the brush support rod. At this time the holding cir-
uit through the outer winding of the L relay is opened at the "C' com-
mutator, releasing the relay. The selector then drops into place, thus A
cenfering the brushes on the trunk terminals. During trunk hunting, in po-
sition 6, the commutator feed ground is gupolled through cam E under control

,_3

; : _ 4 : . e gl B
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0f the L relays This is to prevent the rcoperation of the L relay by the

clogurz Oof a2 circuit between the C commutator brush and segment on the cver-
ihirow 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. CIRCUIT?: Battery, inner winding of L relay, cam I, cam H,
ground. The L relay operated, advances the switch to position 8 as de-
scribed under paragraph 8. %

SALECTION 3EYOND

20, SWITCH IN POSITION 8. As the switch advances from position 7 the
L relay lockse CIRCUIT: Battery, inner winding of L relay, L rclay oper-
ated, cam G, R terminal, to ground in the final circuite As the switch
cnters position 8, the tip side of the fundamental circuit is closed through
to the final, operating the final line relaye After the final circuit sat-
isfies the sender for final brush, final tems, and final units selection,
the final switch advances, opening the holding circuit through the L relay,
which releases. The L relay released, advances the switch to position 9, as ] .
described under paragraph 10, - ; : R |

';1

SENDER ADVANCE - s s

21, SWITCH IN POSITION 9,  Vith the switch in position 9, the L relay y
awaits the closure of the fundamental cirecuit in the sender. When this is e
made, the L relay operates., CIRCUIT: Battery, inner winding of L relay, ‘
cam I, "R" compensating resistance, ring side of fundamental circuit, through .
the stepping and overflow relays in the sender, back over the tip side of the
fundanmental circuit, "T" compensating resistance, cam L, cam K, ground. The
L relay operated, advances the switch to position 10, as described under par-
agraph 8, The A cam advances the switch to position 11, The reversed battery
and ground remains on the fundamental circuit during positions 9 =zud 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.

TRINK CLOSURE - TOLL CORD IN JATCK i -

22, SWITCH IN POSITION 11. If the plug of a toll cord is imgerted in
the trunk jack at the outgoing end of this circuit, before the to:l key iu-
dicator sender has completed its sclections, trumk closure is madce as fol-

~ lows. After the sender circuit has completed its selectioms, the bip and
ring of the trunk is closed through the toll cord, operating the A relays
CIRCUIT: 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 reliay
and retardation coil in toll cord circuit, ring of truak, cam iy repeating
¢03.1l, inner windings of A and DP relays,,§-l relsy ncrmal, R" resistance, to
battery. %

25, SWITCH IN POSITION 1l. The A rclay sperastes, ot this time since
its windings are connected in serics aiding, vut ths U relay does not, as
its windings are connccted differcatly. The supervisory relay in the toll
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cord circuit also operated in the above circuit, lighting the supervisory «
lamp, therceby indicating that ringing may be started. The A relay operated,
opcerates the D relaye CIRCUIT: A relay operated, S-1 relay normzl, winding
of D relay 18 AE resistamce batterye The D relay operated, operates the L
relaye. CIRCUIT: Ground, D relay operated cam J, outcr winding of L relay,
battcerys The L relay operated, advances the switch to position 12, as de-
scribed uvnder paragraph 8. The A cam advances the switch to position 13, &

TRUK CIOSURE = HOIDING CORD IN JACK.

24, SWITCH IN POSITION 11. If the plug of a holding cord is inserted S RS
in the trunk jack at the outgoing end of this circuit before the toll key e
indicator sender has completed selections, trunk closure is made as f0llowse ' '
After the sender circuit has completed its selections, the outgoing end of
this circuit functions, connecting the tip and ring of the trumk through to
the holding cord circuit, thereby operating the A relay. This circuit is .
the same as described under paragraph 22, except that closure is made through
the holding cord circuit instead of the toll cord circuit. In this case
however, the lighting of the supervisory lamp in the holding cord circuit is
not a ringing signal. The holding cord is then withdrawn from and a toll %=
e cord is inserted in the outgoing trunk jacke A timing circuit at the cut- Pty
- going end short c;rcuitg the line temporarily to prevent discomnection while
~transferring the cords. If the A relay is momentarily released in transfor-
ring from the holding c1rcu1t to the timing circuit or from the timing cir-
cuit to the toll cord, the D relay being slow in releasing remains operateds
‘When the trunk closure circuit is again closed, the A rclay reoperatem, re-
closing the locking circuit for the D relaye T

B

Ny

s SWITCH 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 R34

RINGING FOUR P&RTY

26,  SWITCH IN POSITION 13 or 15, The switeh has two ringing positions,
namely 13 and 15, In position 13, ouc ring interrupted ringing current is
connected to the ring brush of the scieotor, and in position 15, two ring in-
terrupted ringing current is comnected to the ring brush of the selcctor.
Stations having oune ring are acsigned 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 framc. The ring-
ing of stations on the tip side of the line is cared for by a cross conncct-
b ing and reversing scheme at the distributing frame. Thé switch stops in po-
' sition 13 when the sclector is on a final trunk so located that the circuit
through the P commutator bruch and segment is opeén, but advances to position
15 when the selector is on a trunk so0 located that the circuit through the
P commutator is ¢l6seds

&
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&7, SUITCH IN POSITIONS13 OR 15. When the ringing key in the toll cowd
circult is operatcd, the R-2 relay operates on ringing current through caus
L and I, in turn operating the S-1 and RC-1 relays. The S-1 relay operates.
CIRCUIT: Ground, L relay normal, R-2 relay operated, outer winding of S-1
relay, battery. The S-1 relay operated, releases the A relay, and discon-
nects battery and ground from the tip and ring of the trunk circuit, ox-
tinguishing the toll cord supervisory lsmp. The RC-1 relay, (a) -locks uwmder
control of the Rl relay, (b) short circuits windings of the 7-8 snd B-R of
the repeating coil, preventing a false ring when code ringing is used, (c)
~-owerates the PU rclay, CIRCUIT: Ground, RBRC-1 relay operated, R-1 relay nor=-
mal, RC-1 relay operated, X wiring, RC relay normal, cam C, outer winding of
- 5-1 relay, battery. The A relay released closes a circuit holding the D re-
lay. The D relay-is slow in releasing, prevent its rcelease, 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 CIRCUI”- Battery winding of the R-1 relay ground, PU relay operated.
" The Rl relay operated opens a locking circuit, releasing the RC-1 relay, con-
‘nects ground to the tip of thu line and connects ringing current to the ring
- side of the lince Vhen the ringing key is releascd in the toll cord circuit,
- the B2 relay rcleases in turn relecasing the S-1 rulaye The S-1 relay re-
 leased, (a) operates the A relay, (b) conncctsbattery and ground to the tip -
" and ring of trunk circuit, lighting the¢ toll cord supervisory lamp. The A
rclay opcerated transfers the holding circuit for the D relay., CIRCUIT;
. lcad R-1, cam @, winding of R rclay, PU relay operated, R-1 relay operatcd,
-.oam G, over the ring sidc of thc final and called ling, sub-set ground., The
R relay is slow acting and does not opurate until the roceiver is romoved-
from the switchhook at the called stations

'GROUPS 1 OR 3,

. 28, SWITCH IN POSITION 12. As the switch enters pOSitiQn 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 brush and segment,
.ground. The L relay opcrated, releases the S-1 relaye. 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. 4s the switch advences from:
‘position 13-1/4, the L relay releases. The L relay released, cpcrates the
$-1 relay, which function as described under paragraph 27. As the switch
enters position 15, the RC-1 relay operates, as described under paragraph 27

. 29, SWITCH IN. POSITION 15. U'der this condltlon, thc PU relay awaits
its ground through a pickup interruvpter. hen the interrupter contast
closes, the PU relay operstes. CIRCUIT: Battery, winding snd bresk conw
tact of PU relay, RC-1 relay .operated, cem P, interrupter contact, resis-
tance lamp, ground. The PU relay locks and operatcs R-1 relays described

_ under paratraph 27. The R-1 relay operated, counects the tip and rlﬂg of
;the trunk through for ringing and releases the RC-1 and u»l relaJu

: downloaded’from: TCI Librafy - http!://www.felephoneéolIectors.i'n.fo - Source: Connections Museum, Seattle, WA



jézq~'J§27 e T //
(16 Pages) Pago #7e
Issuc 1 - BT-502170.

Jan. 28, 1922,

50 _il:QH~lE_29§LZLQK_l§; With the switeh in position 15, ringing cur-
rsut for the two bell code is comnected to the 1ine. CIRCUIT: R-2 1lead,
s %, winding of R relay, PU relay operated, R-1 relay operated, cem G, ring-
irg of final and called subscriber’s line, sub-set, grounde

A4TDIBL S RINGING SIGNAL

51ls 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, 2, 5 and 6 of the rqpcatlng coil tone which is transmitted back to
the toll operator, :

RINGING - DIRFCT AND TWO PARTY

32. Under this class of finging, the RC~1 relay and "X" wiring are
omittec, and "Y" wiring is provideda

-33. SWITCH IN POSITION 13. When the toll opcrator operates the ringe

~ ing key, the R-2 relay operates, as described under paragraph 27 in turn oper=
ating the PU relay. CIRCUIT: Battery, winding of PU relay, PU relay normal,
wy" 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 rcleased, 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 and A relay, operating the A re-
lay and relighting the supervisory lamp in the toll cord circuite. The D relay
is now held operated through the break contact of the S-1 relay and make
contact of the A relaye.

34, SWITCH IN POSITION i3. The PU reclay operated, locks through its
make contact, R aund L relays normal, ground; and opcrates the R-1 relaye
The R-1 relay operated, connects ringing current to the line. CIRCUIT:
Ringing current, "Y" wiring, winding of R relay, U and R-1 relays operated,
cam G, ring brushe.

- CALLED SUBSCRIBER ANSWERS -

35, 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 cycle. The R relay operated, releases the PU relay, which in
turn releases the B~1l relays The R relay is not necessarily slow acting,
but designed to be less respoonsive to alternating than direct currente.

36, SWITCH IN POSITION 13, The R-1l relay released, (a) short circuits
the .02 MF condenser, (b} releases the R relay, and (c) comnects the tip and
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ring ol the line, through to the S relay, which operates. CIRCUIT: Battery,
immer windaing 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, back
orer this tip side of the called subseriber's loop and final, cam F, winding

of repeating ceil, outer winding of S relay, grounds The S relay operated, in
turn opcerates the S-1 relay through its inner winding and the RC relay through
canm N, . _ . - x* g " ! e

3%+ BW mCH IN POSITION .13.. The S~1 rclay oporated, disconneets battery
and gzougd from the windings of the DP and A relays, thercby rcleasing the A
relay, and cxtinguishing the supervisory lamp in the toll cord circuit, as an
indication that the called subscriber has answerede - The D relay is now held

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

CALLED SUBSCRIBER DISCOENFEITS FIRS

‘ 38, If the recciver 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. - ; =

3% The S relay ruleaoen, in turn relea ing the S~1 and RC relays. The
S-1 relay released, connects 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 discomnect signals 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, closcs the circuit to operate the RC-1 relay for re-
ringing pu*pogeu, as described under paragraph 53 and 54,

~ 40, ¥hen the plug of the toll cord is w1thdrawn from the outgoing trunk
Jack, a timing circuit in the outgoing end of the circuit functions, comiect-
ing ground and oattery 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 offzce battery voltage, and earth pOCChbl“l. ‘

4l. The onerate requlremcnt of the DP relay overlaps the release re-
uuwrenent of the A relay and in any case where the current flowing 1s suf-
ficient to hold the 4 relay operated, the DP relay will operaice

42, SWITCH IN POSITION #13 or #15. Assume the conditions are such that
A and DP relays operatcs The circuit then functions as follows. The TP re-
lay operated, short circuits the winding of the D relay which releascs, Cpor=
ating the L relay through its outer winding and cam J. The L relay operated,
advances the switch to positions 14, 16 and 17, as descrived 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 relaye The L relay oper=
ated, advances the switch to position 18, as described under paragraph 8.
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4. SWITCH IN POSITION 17. 45 the switch cntors position 17, the S-1
rclay operates, CIRCUIT: Battery, outer winding of S-1 rclay, cam G, ground.
The S-1 relay operated, discomncets the battery and ground from the tip and
ring of the trunk, releasing the DP reclaye When the S-1 relay operates the

B relay in the trunk circuit (not shown) operates. CIRCUIT: Battery, ome
winding of relay (b) in the trunk circuit, tip of trumk, cam L 2-1 winding of
repeating coil, outer windings of A amd DP relays, S-1 relay operated, "X"
wiring RC-1 and R-1 relays normal, inner winding of DP and A relays, 6-5 winde-
ing of repeating coil, cam M, ring of trunk, other winding of B relay in the
trunk circuit ground. 4s the switch advances from position 17, the L, S-1 and
A relays, and the B relay in the trunk circuit relcase.

45 SWITCH IN POSITION 18, As the switch enters position 18, the DOWN
magnet operates to ground on cam B, returning the seclector to normal. When
the selector reaches normal, the "Y" commutator brush and segment advances
the switch to normal,

46, SWITCH IN POSITION 13 OR 15. If thc conditions are such that the
A relay rceleases and the DP relay remains normal, the circuit functions as
followss The & relay rcleased, releascs the D relay, which operates the L
relay through its outer winding, eam J, D relay norral, ground. The L relay
operated, functions as described in paragraph 42, .as the switch advances
from position 16, the L relay rcleases.

47, SVITCH IN POSITION 17. 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 OPERATOR DISCONNECTS FIRST

48, SWITCH 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 circuit to
the windings of the B relay in the trunk circuit, CIRCUIT: Battery, (2% volts)
over tip of trumnk, 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,
cam I, ring of trunk, to ground.

49, The 4 relay and the relay in the trunk circuit, operate. The DP re-
lay does not operate since its windings are connected G¢iffercntially. The A

relay operated, opens the locking circuit through the D relay which releases
-and locks the S-1 relaye

50, SWITCH IN POSITION 13 OR 15, Vhen 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 umder paragraph
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42 As the switch advances to pooition 16 the L relay releasess  °

51. SWITCH IN POSLTION 17. n poqltion 17, the A relaJ 0peratu-, the
L relay through its inner winding, .cam I, A relay operated, ground. The ‘L- -
relay operated, advances the switch to position 18, as described wnder paras
graph 8. As the switeh advances frqm>p051tion~17.,the Ly A, 5-1 and D welaje
releases : A SETRCY :

52 EmCH IN POSITIOV 1 o The clrc 1t is res tored to normal as de-
gErquG undcr paragraph 454 3 e : - '

RERRING

53, SWITCH IN POSITION 13 or: 15. The¢ circuit is arranged so that a
tol! Opcrator may re-ring 2 P.B.X. Opcrator.. Under this condition the circuilt
functions as follows. Assumed the switch is in position 13. The S, S5-1, EC,
and D rclay are operated. When the toll operator operates the ringing key,
the R~2\ralay operates as described under paragraph 27, thereby operating the
2-1 relays CIRCUIT: Battery, winding of R~1 relay, RC relay operated, cam
G, B2 rclay operated, L relay normal, ground. The R=l relay operated re-
leases the 5 relay. The S-1 relay, however, remains operated through its
outer winding, R-2 relay operated, L relay normal, groundes . The R-1 relay )
operated, holds the RC rclay. CIRCUIT: Battery, winding of RC relayy B—l_
relay operated, PU relay normal, ground. The RC relay is slow in releasing,
50 that it will remain operated while its:circuit is being tranuferled from
‘the make contact of the S relay to the make contact of the R-1 relay. The
R-1 relay operated, also removes the chort circuit.from the .02 MF condenser,
and connects alternating ringing current to the ring side of the. line. and
ground to the tip side. CIRCUIT: Ringing current, 6-B resistance lawp, PU
relay normal, R-l relay operated, cam G, ring side of the. 11ne' Ground: B-1 -
relay operated cam F, tip side of line.

54. When the rxnglng xey. is. releaued, the R=-2 and R-1 relay“ P6193v9’3
and the S relays release and the 5 relay reoperates. The © relay oporated,

- operates the S-1 rclay. and closes the holding clrcult for the Qlow relcafe :
" RC relay. - :

OVERFION

55 §WITCH IN Eg;;m;aﬂﬁgl Should- all the trunks in a mr”uo be bvuy,_
thé selector while trunk hunting in position 6, as described under paragraph
16 or 17, continues upward under control of the cperated L relay, and the UP
magnet, until the overflow terminals at the tep of the group are reached.

- As the sleeve of the overflow terminals is open, the L relay releasesy ad-

'van01ng the switch to p091t10n 7, as descriked Udi:f paragraph 10,

56. SWITCH IN POSImI 7, In position 7, au§ rclay operates and ad—'
vances the switch to pOgltIOH 8, as GC»uzlbed wader paragxaph.lQ. : '
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57. SWITCH IN POSITION 8., 4As the switeh advameces from position 7, the
L relay releases, since there is no locking circuit a final not having been
gselecteds The L relay rcleased, advances the switch to positiom 9, as de-
scribed under paragraph 10,

58. SWIRCH IN POSITION 9, With the switch in position 3, the L relay
operates, advancing the switch to position 11, as described under paragraph 21.

59, SWITCH IN POSITION 11, In position 11, trunk closure is madg as
described wnder paragraph 22 or 2i, oOperating the A rclaye The A relay oper-
ated, operates the D relay, which in turn opcrates the L relay. The L relay
operated, advances the switch to position 13, with the aid of cam A, as. de-
scribed under paragraph 23, As the switch advances from position 11, the L

‘relay releasess

60, SUITCH 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 switeh enters position 16, the S-1
relay operates. CIRCUIP: Battery, immer winding of S-1 relay, cam N, inter-
rupter contact, ground. The S-1 relay operates and releases under control of
the interrupter, alternately disconnecting from and conuecting battery and
ground to the tiy and ring of the trunk, thereby 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 14, Should the UP magnet fail to reclease
during selections in positions 2 or :, the sclector will continue upward un-
til the X commtator brush maekes contact with the X commutator segment at the
3 top of the bank.

63, SWITCH IN POSITION 2 OR 4. When the X commutator brush maikes con-
tact with the comrutator segmeat, with the switch in position 2 or 4, and the
L relay and UP magnet fail to release, the switch is advanced to position 9e
CIRCUIT: Battery, R magnet, cam B, X commutator brush and segment, grounde

64, SWITCH IN POSITION 9. In the position 9, the L rclay operates as
described under paragraph 21, advancing the switch to position 11, The re-
verse battery and ground dismissing the sender. As the swiich advances from
position 10, the L relay releases, :

65, SWITCH IN POSITION 1l. As the switch enters positionm 11, the L re-
lay operates as described under paragraph 22 or 24, and advanecs the switch,
with the aid of cam A4, to position 13, as described under paragraph 23, AS
the switch advances from position 11, the L relay releascse
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66s SWITCH IN POSITION 13. The switch 1s now advanced to position 16,
by the Z commutator brush and segment, through cam B.

67. SWITCH IN POSITION 16 The circuit now functions as described un-

ph 61,

68. Then "M\I" wiring is used, the coin collect feature is provided. In
this cace, keys are provided in the full mechanical office by means of which
current for restoring or collecting may be sent out thrcough the fipal selsceior
to the subscriber's station., The keys arec operated, as required over an order
wire by the toll operator.
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QIRCUIT REQUIRFMIENTS

THE READJUST REOUIRFMENTS SHOWN BELOW ARE FOR MAINTENANCE USZ ONLY.

OPERATE

111-4K
(R)

(a)

NON-OPITRATH RELEASE

MECHANICAL RECUIRENENTS

The flutter spring shall be adjusted so
it will lie approximately half way between

the back contact and the-armature, when the
armature is in the operated position.

There showld be a clearance of .034 between

the back contact and the flutter spring when
the flutter spring is pressed flat against the
armature and the armature is in the operated

position,

ELACTRICAL REQUIRFMENTS

Special requircments 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-
nesting 550 ohms
X 17 non-inductive
resisgtance in se=-
ties with the re-
lay dur

3 periode

Readje. 036 ampe.

NQOTE:s

NOTE:
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ing

circuit is fur-
nished or by con=-
necting 550 ohmg
% 1% non-inductive
recistance in se-
ries with the re-
lay during ring-
ing period.

Readj. «03% ampe

ringing

The above "Test" resistances are
based on a ringing machine speed
of approximately 1200 R.P.W., {20
cycles) and an A.C. voltage of
95 to 110 voltse

If the relay fails to meet its

test requirements it shall be
rzadjusted to its readjust re-
guirements. If, after having

been readjusted, the relay still
f2ils to mget its test requircments
its adjustment shall be modified
wntil it does meet the test re-

o guirenents,
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CIRCUIT RWQUIRMIENTS
THE READIUST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY.
OPERATE NON-OPERATE RELEASE

1i9-4F Sgecial requiremcntg to insure slow releases
(D) After a soak of On open circuit.

<055 amp. f (5023 // o

Readj. «016 amp, W(.Z?)/y74/';b M m%f\
Test 017 ampe S ) ene X ‘°’3'a~7v e d 7
WeCuCu 026 amps >.,3 "f"" %
Q

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 contacts

B159 When used with loops having a maximum resistance of 750 ohms.
Wdgsein After a sosk of After a soak of
series approxirmately approximately
aiding. 3 GMpe +3 amDe
Readje Q23 amp, Readje. 009 ampe
Test 037 amp. Test 0073 ampe
V‘J-C-CQ '050 SMpe WQC.C‘ 0005 anmpe
When used with loops having a maximum resistance of 900 ohms.
After a soak of After a soazk of
approximately approximately
S ampPo, S amne
Readje o023 ampe Readjs <009 ampe
Test 033 ampe Test 0073 ampe
WeCoelo #0043 zmpe W.C.Co 005 ainpe
BR36 Aequirements to meet speeial circuit conditions.
(DP) Rezdj. 0022 ampe. Recadje <0005 ampe
Wdgs.in Test 0024 ampe Test «0004 arp.
series W.C,Ces None
‘aiding.
Inner Read je 0047 amp,
Wdge Test 0050 ampe
: WeCeCa 0052 zmpe
BR37 Requircments to meet special circult cenditions,.
(a) Readj. .0059 ampe. Readje. .0029 amp.
Wags.in Test 0062 amps Pest 0027 amp.
seriess  WeCoC. 0070 amp, WeCsCo Nonme
- aiding.
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CIRCUIT REQUIRWITENTS
OPARATE NON-OPERATE - RELEASE
Either Readje 0055 amp.
WdZe Test 0052 ampe.
WeCoCs 0081 ampe
7526 Special requiraments to insurec Fast operatione
(L) Readjs 016 amp. Readje o012 ampe
Inner Test 0168 ampe. Test: <0114 amp.
'Efinding‘ .W.C.C. 0017 Al e s
(1000
ohms }
Quter Test 043 amps
Yinding WeCaCo o013 amp.
{1000
ohms )

NOTE:- Relay to be equipped with special armature stop
(piece part 16391i).

k624 Readje <020 ampe. - Readje 003 ampe
(R-1) Test 021 amp. Test 0028 ampe.
W.C.C. 0021 aMpe
E626 Readje <021 amp. Readje o004 amp,
(PU) Test 023 amp. Test 0038 ampe
y WeCaCo <043 ampe

NOTEs- 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 givc the greatest
pOSsible contact pressure against the back contact.

E651 dpecial requirements to insure slow rclease.
(RrC) Readj. 025 amp. Readje o017 ampe
Test 027 amp. Test «016 ampe
W.C.C-- «057 ampe
)
752 Test requircment of outer winding is pr090rt1onal to
(s-1) test requirement of inmer wmdmg.
Inuer Readjs 037 amp. : Read,). 2007 amp.
‘:]dgo Test .,040 anmp e Tost 0066 aMpe
{1000 eCeCo o043 ampe ’
ohms ) e
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CIRCUIT REQUIREIENTS
=it 2RADTUST REQUIRMMENTS

w572 QPTRATE . NON-OPFRATE RELBASE

(5~1) RS,

Outer RGadjo 038 anmp e

7dge Test «0:l zmp.

(800 W.C.Cu 4054 ampe 1
ohms ) ; : '

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 possible contact
pressure against the back contact.

E1201 Readje «015 amp. Readje <009 amp.
RC-1 Test o029 amp. Test ,0085 amp.

WeBuCe +043 amp.

MECHANIC AT REQUIRMNENTS

J-3 (a) Air gap shall be 023" minimum.
(r-2) (b) Contact follow shall be .003" minimum.
{c}] Armature tension shall be 5 grams minimum,

ZLECTRICAL REQUIRFMTNTS

gpecial requircménts to insure A.C. operatione
Open all contacts (both back and front) of the
E762 (S-1) relaye. The J-3 relay shall operate
on standard ringing voltage applied to terminals
1 and & of the repecating coil through 8500 onms
non=inductive resistance.

'ENG.~-=TPL:MLs CHK'De~=ABR=Ci/P APPROVED = Cs Ls SLUYTER, Ge.Le
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