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UNITED STATES PATENT OFFICE.

OTTMAR H. KOPp, OF BROOKLYN, NEW YORE, ASSIGNOR TO WESTERN ELECTRIC COM-
PANY, INCORPORATED, OF NEW YORE, N. ¥, A CORPORATION OF NEW YORK.

TELEPHONE—EXCH.ANGE SYSTEW.

Application filed April 28, 1921, Serial No. 465,294,

To_all whom it may concern.: . is then desirable to connect the calling line
Beit known that T, Orrarar . Korp, a citi- with a trunk circuit terminating at the
zen of the United States, residing at Brook- "~ trouble desk for further observation and 55
Iyn, in the county of Kings, State of New until the trouble on the line ig clear, and to
5 York, have invented certain new and useful release the sender so that it may revert to
ITmprovements in Telephone-Exchange Sys- common use, ‘or if the trouble appears to be
tems, of which the following is a full, clear,  with the particular sender employed to dis-
concise, and exact description. assoclate such sender from connection with 60
This invention relates to g telephone ex- the calling line to permit the calling line
10 change system, and more particularly, to a to become associated with another sender
system in which machine switching equip- Whlcl} 18 1 operative condition,
ment is employed for establishing connec- It s, thevefore, the object of this invern-
tions between subscribers’ lines. tion to provide means associated with an 65
In systems of the above mentioned chap- office sender under the control of an operator
15 acter a central office sending mechanism is to adjust the mechanism of the sender to
employed which controls the selective move- route a connection from g calling sub.
ments of the meéchanical switching equip- seriber’s Iine to a trouble desk irvrespective of
ment in accordance with the directory num- - the setting which the sender has taken in 70
bers of desired Hnes, which numbers the response to the acts of the calling sub-
20 calling subscribers cause to he registered on  scriber. L .
the registers of the sending mechanism ~ This object is obtained by the provision
through the operation of impulse dials as- of a special jack individual to the office
soclated with the substations of the lines. sender and associated with a monitor’s posi-
A plurality of central office sending mech- tion on the trouble desk of the office switch-
anisms common to g large number of sub- board, which jack is connected with mech-
scribers’ lines are provided and an idle one anism of the sender in such a manner that
of these senders is selected for the use of a upon. the ingertion of g cord circuif plug
subscriber immediately following the re- in the Jack, the sender ig rendered busy and 80
moval of the subscriber’s receiver from its the translator switch of the sender is set to
switchhook upon the initiation of a egll cause the sender to route the connection from
If after initiating a call the calling sub- the. calling 's'ub:'scrlber’s line through the sub-
scriber neglects to dial or only partially scriber’s distriet selector to g permanent
dials the number of a desired line and still signal trunk cireuit terminating on the 85
maintains his receiver off the switchhook, or trouble desl.
due to his line or substation apparatus be- This and other features of the invention
ing out of order the registers of the office may be more readily understood by refer-
sender fail to respond to the operations of ence to the tollowing description considered
the calling dial, or due to trouble in the office I’ connection with the accompanying draw- 90
sender the desired line number ig not regis- ing in which Fig. 1 shows one of a group
tered within a predetermined time, a signal of subscribers’ lines terminating in g ful
individual to the office sender js operated at mechanical office of the exchange, a dia-
a sender rmonitor's position on the trouble grammatic illustration of a rotary line
desk of the office switchboard. In response switch individual to the subscriber’s Tline, a 95
to this signal the monitoring operator frst district selector by means of which the call-
challenges the calling subsoriber over an ing subscriber may extend connections into
answering jack associated with the sender various districts and offices of the exchange,
to determine from the calling subscriber, i¥ a sender finder individual to the link cir-
possible, the cause for the delay in establish- cuit in which the district selector terminates, 100
ing the connection. I no response is re- a permanent signal trunk cireuit termi-
50 ceived from the calling subscriber, or if the nating in the terminal bank of the district
calling subs:riber responds and it is ap-  selector and extending to the trouble desk
parent that the calling line is in trouble, it of the office and g diagrammatic repre-
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- the calling' subscriber in accordance with

40

trolling these

“subscriber’s line;

“registers of Fig. 5 and

much of

[» 3 ’ : -

sentation of an incoming selector, final se-
lector and called line; Fig. 2 shows talking
and signaling mechanism associated with
an office sender for indicating to a monitor-
ing operator the progress of the sender
in controlling the establishment of the con-
nection together with jacks by means of
which the operator may talk with the call-
ing subseriber, or set the sender for routing
a sonnection to the trouble desk directly
through the district selector, and a portion
of an operator’s cord circuit for use with
such jacks; Fig. 3 shows a portion of the
control circuits of the office sender and a
class switch for altering the circuits of the
sender in accordance with the class of the
call which is to be established; Fig. 4 shows
a portion of the circuits of the sender com-
prising a stepping relay, a group of count-
ing relays and a sequence switch for con-

circuits; Fig. 5 shows the
code registers of the sender which dre set
in accordance with the first two code or
office designation digits dialed by the calling
subscriber and a steering switch which suc-
cessively. associates the code registers and
the numerical
with the dialing cireuit extending to the
Fig. 6 shows the trans-
lator switch, which assumes a getting in ac-
cordance with: the code set up upon the code
which controls the
setting of the class switch of Fig. 3, and
the routing of the desired connection and
the numerical registers which are set by
the numerical designation of the desired
line; and Fig: 7 is a diagram showing the
manner in which the several sheets of the
drawing: should be arranged to show as
a complete organization of cireuits

~ as is necessary to disclose the invention.

The calling subscriber’s line C is of the
usual type provided with & transmitter, re-
ceiver and call bell and since it terminates

~in an automatic exchange, it is also equipped

(1]
Tt

6O

.The incoming and

with an impulse sending dial S of the
usual type. .

The subseriber’s. line C terminates in an
individual line switch. 100 of the well-known
step-by-step type. In order to simiplify the
drawing only the wipers of the switch have
been: indicated. S

The district selector 150 disclosed in Fig.
1 is of the general type shown in the patent
to E. B. Craft and J. N. Reynolds. 1,123.-
696, issued January 5, 1915. To simplify
the drawing, only one of the five brush sets
and a portion of the corresponding terminal
bank of this switch have been disclosed.
final selectors 185. and
190 are of this same type but have been dis-
closed only diagrammatically herein. The
sender finder SF, Fig. 1, the sender moni-

tor’s time measure switch M shown in Fig.

registers shown_in Fig. 6.

1,509,434

9, the register steering switch RS and code
registers A and B, Fig. 5, and the numerical
registers TH, H, T and U and the trans-
lator switch shown in Fig. 6, are of the
well.known step-by-step type. With the
exception of the sender finder ST and the
translator TS, the wipers of these switches
are restored by being advanced by their re-
spective stepping magnets forwardly to nor-
mal position. Finder switch SF and trans-
lator switch TS have no normal position,
the wipers. thereof resting in contact with
the setting of bank terminals last employed
by the switches.

For controlling the circuits associated
with the district selector and the circuits of
the office sender, auxiliary switches are em-
ployed. These switches may be of the type
disclosed in the patent to J. N. Reynolds
and C. F. Baldwin 1,127,808, issued Feb-
ruary 9, 1915 and known in. the art as “se-
quence switches.” The permanent signal
trunk shown in Fig. 1 and the monitoring
operator’s cord circuit diagrammatically il-
lustrated in Fig. 2 are of the type fully dis-
closed and described in the application of
Edward F. Trapp. Serial No. 427,791, filed
December 2, 1920. The different pieces of
apparatus employed in illustrating tlie man-
ner in which the invention is to be practiced
having now been briefly described, it is
thought that a clearer understanding of the
invention may be had from a description
of the manner in which a calling line may
be connected te the trouble desk.

Initiation of a call by the calling subseriber.

Tt will first be assumed that the calling
subscriber removes his veceiver from 1fs
gswitehhook properly dials a desired number
and that the comnection js completely es-
tablished in the proper manner. Tipon the
remova, of his receiver from its switchhook,
a starting civeuit is established for the line
gwitch 100 in the manner fully set forth in
the application of F. A. Stearn, Serial No.
464,249, filed April 25. 1921, and switeh 100
starts hunting for an 1dle link ¢ rveuit. The
test terminals of busy link cireuits arve ren-
dered busy by ground potential on the multi-
ples of the test terminals 114 of such link
civeuits connected thereto through armature
contacts of sleeve velays corresponding to
relay 101, or through the contacts of se-
quence switch cams corresponding fo can
115. As soon as the test wiper of switeh 100
encounters the test terminal 114 of un idle
link circuit, which link civeuit will be as-
sumed to be the one disclosed in Fig. 1.
battery potential will be encountered and
the line switch 100 will stop with its wipers
in engagement with the bank terminals con-
nected to such idle trunk. DBattery poten-
tial is connected to the test conductor 114
through the left-hand armature and normal

10

80

85

00

'l

160

145

174

115

1440

125

130



5

10

jne)
Tt

30

45

60

1,509,434

contact of relay 101
cam 118 (1),

Upon the seizure of the link circuit termj-
nating in the digtrict selector 150, a cireuit
established for sleeve relay 101 of the
Iink which may- be traced From battery

and the contacts of

is

through the winding of relay 101, the nor- .

mally closed contacts associated with the
left-hand armature of relay 102, the lower
contact of cam 108 (1 to 214), bank termi-
nal 104 and wiper 105 of line switel 100
and to ground through the winding of cut-
off relay 106. Relay 101 energizes in this
cireuit and establishes circuit for line rve-
lay 107 of the distriet selector 150, which
cireuit extends from battery through the
right-hand winding of relay 107, the iower
contact of cam 108 (1), the lower contucts
of cam 109 and to ground through the right-
hand armature and alternate contact of ve-
lay 101 and the lower confact of cam 131
(17 to 15). At the alternate contact of itg
left-hand armature, relay 101 connects
ground potential to the multiples of tegt
termmal 114 to mark the link cirenit ag
“busy” to other Iine
normal contact of this armature disconnects
the source of battery potential which up to
the time the link cireuit is seized marked the
Ik as “idle.”

Relay 107, upon energizing, closes a cir-
cuit for driving sequence switch 110 out of

its normal position 1, Into position 2, thig
clrcuit extending from battery through the
magnet winding of the switch; the upper
left-hand contact of cam 111 (1), the inner
right-hand armature and alternate contact
of relay 107 and to ground at the right-hand
contact of cam 119 (1 to 6). Under the
control of master cam 180, the sequence
switeh is driven into position 2, in which
bosition a circuit is closed from battery
through 'the left-hand winding of differen-
tial relay 102 and thence to ground at the
upper left-hand contact of cam 115 (2 to
11). Relay 1092, upon energizing, cloges a.
locking circuit for sleeve relay 1071 extend-
ing through the winding of
make contact of the lefi-hand armature of
relay 102, the upper contact of cam 103
(134 to 16), and thence as previously traced
from ground through the winding of cut-off
relay 106, this circuit being maintained
through position 16 of the sequence switch
or until relay 102 becomes deenergized.
Upon  reaching position 2, the sequence
switch connects a new holding ground to
test terminal 114, through the upper right-
hand contact of cam 113 (2 to 181/).

As soon as the sequence switch reaches
position 184, a circuit is closed for the step-
ping magnet 116 of the sender finder SF
extending from battery through the inter-
rupter contacts and winding of magnet 1186,
conductor 117 the lower loft-hand contact

switches und at the’

relay 101, the

a8

of cam 118 ( 134 t0.2), the inner right-hand
armature and alternate contact of relay 107
and thence to ground at the right-hand con-
tact of cam 112, A circuit s also closed
at this time through the winding of step-
ping magnet 116, the winding of relay 123
and thence to ground at the lower lefthand
contact of cam 115 (2 to 11). Relay 123
does not encrgize at th's time, however, since
its winding is shunted by ground connected
through the armature and contact of relay
107. As soon as the sequence switch 110
leaves position 1, the initial energizing cir-
cuit of relay 107 ig opened at the lower con-
tact of cam 108, but this relay remains locked
over ‘a. cirew’t extending from battery
through its left-land winding, left-hand
armature and alternate contact, the upper
left-hand contact of cam 119 (1 to 6), the
lower contact of cam 190 (1 to 21/, con-
ductor 121, test wiper 122 and tgo ground
on busy terminals of the bank over which
this wiper moves, Asg soon, however, as an
idle sender mechanism ig found, the wiper

122 will find no ground botential on the
terminal corresponding to such idle sender

and line velay 107 wili thereupon deener-
glze; opening at its inner right-hand arma-
ture and alternate contact the circuit ex-
tending through the stepping magnet 116
and closittg at the normal contact of this
armature, a circuit for driving sequence
switch 110 out of position 2 and into posi-
tion 8. This cirenit may be traced from
battery through the magnet winding of se-
quence switch 110, the upper right-hand
contact of ecam 111 (2), the inner right-
hand armature and normal contact of relay
107 and thence to ground at the right-hand
contact of cam 119,

As soon as line relay 107 deenergizes, the
shunt around the winding of relay 1923 is re.-
moved at the inner right-hand  armature
and alternate contact of relay 107 and relay
123 energizes in series with stepping magnet
116, the current flowing through this cir-
cuit, however, not being sufficient (o cange
the energization of magnet 116, At the
normal contact of itg left-hand armatnore,
relay 107 connects busy ground potential to
the wiper 122, over conductor 121, the lower
contact of cam 120, the upper left-hand con-
tact of cam 119, the armature and contact
of relay 107 and to ground through the
lower contacts of cam 112, which busy
ground potential is maintained until the
sequence switch passes out of Pposition 21
or until relay 123 has time to energize and
connect busy ground potential to the wiper
122 over its inner left-hand armature and
alternate contact.

Relay 123, upon energizing, in addition
to connecting ground potential to the wiper
122, “establishes a civenit extending over
wiper 122, conductor 300, the lower right-
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hand and upper left-hand ‘contacts ‘of cam
301 and to battery through the winding of
relay 302. Relay 302, upon energizing,
closes a locking circuit for itself extending
through its inner right-hand ‘armature amd
alternate contact to conductor 300 independ-
ent of the contacts of ‘cam 301 and at its
left-hand armature and alternate contact
establishes a circuit for advancing class se-
quence switch 306 out of position 1, and un-
der the influence of master cam 324, nto po-
sition 3. This circuit may be traced from
battery ‘through thie magnet winding ‘of
switch 806, the upper right-hand contact of
cam 305 (1), conductors 304 and 308 and to
ground -at the right-hand armature and nor-
mal-contact of relay 325.

Relay 123, upon energizing, also estab-
lishes an impulsing circult sextending from
the callinig subscriber’s line to the contrel-
ling relays of the register steeriig switch
RS which may be traced from battery
through ‘the winding of relay 807, conduc-
tor 200, conductor 308, wiper 163 of switch
SF, conductor 164, conductor 165, the left-
hand -contact of cam 166, bauk terminal 181
and wiper 182 of the line switch 100, thence
over the calling ‘subscriber’s line loop and
through his impulse ‘mechanism S, wiper 183
4nd bank terminal 184 -of switech 100, the
Jeft-hand ‘contact of cam 160 (2 to 1014,
conductor 161, wiper 162 of the switeh SE,
conductors 309 and 202 and to ;ground
through the left-hand winding ‘of coil 310.
Relay 307 energizes in this circuit “and tes-
tablighes a circuit for ‘the dlow-to-releasge re-
lay 312 extending from battery through the

- winding of velay 312, conductor 311 :and to

ground at the'armature contact of relay 307
and relay 812, upon cnergizing, establishes
an -obvious circuit for relay -313. With re-
lay 813 ehergized, the source .of ‘dialing ‘tone
314 1s inductively associated through ‘the
right-liand winding of coil 310 with the im-
pulsing cirenlt previously traced for trans-
mitting a -dialing tone to the -calling sub-
seriber to indicate to the subseriber that a
cender has been ‘associated with his dine and
is in readiness to receive impulses ‘eorre-
sponding to the number of ‘the line desired.
This tonecircuit may betraced from:ground
through the secondary winfing -of 'the tone
coil 826, the right-hand winding of-eotl 310,
conductors -315 and 816, wiper 500 and ‘the
normal terminal of bank A of -code register
A, conductors 501 and 502 ‘and thence to
ground at the ‘left-hand armdture and nor-
mal contact of relay 503.

‘As sooh as the office sender -is seized and
the class: sequence switch 306 moves out ‘of

osition 1 and into position 3, a - cireuit 1s
established for starting the time measure
mechanism at the monitoring position of
the ‘trouble desk to measure off ‘a time pe-
riod sufficient to allow the calling subscribér

1,800,434

to complete dialing. This starting circuit
may be traced {rom ground through the com-
tact of cam 321 (13 to 18), conductors 320,
319, 318, 317, 213 and 212, the armature and
normal contact of relay 215, conductors 211,
910 and 209, wiper 208 and the normal ter-
minal of bank M? of switch M, conductor
9207, the slow speed interrupter 206, conduc-
tors 205 and 204, and thence to battery
through the winding of relay 203. Relay
203 energizes in this cireuit as soon as in-
terrupter 206 reaches a circuit closing posi-
tion and closes a locking circuit for itsel¥
extending from battery through its winding,
over conductor 214, through the winding of
relay 215, conductor 216, the armature and
contact of relay 203 and thence to conductor
2192 and ground at the contact of cam 321 as
previously traced. Relay 215 does not en-
ergize in this cireuit until the interrupter
906 reaches an open position. When relay
915 does energize, a circuit 18 prepared for
velay 217 which 1s effective as soon as In-
terrupter 206 again reaches a circnit closing
position. This circuit for velay 217 may
e traced from battery through the wind-
ing of relay 203, conductors 204 and 205, in-
terrupter 206, conductor 207, the normal
terminal of bank M? and wiper 208 of
switch M, conductors 209, 210 and 211, the
armature and alternate contact of relay 215,
conductor 218, the winding of velay 217,
conductor 216 and thence to ground on con-
duetor 212 through the armature contact of
relay 203. Relay 217, upon energizing,
closes a locking éircuit for itself extending
from battery -through the winding of relay
9203, conductors 214 and 219, the left-hand
armature and contact of relay 917, conduc-
tor 211, the armature and alternate contact
of relay 215, conductor 218, the winding of
relay 217, conductor 216, the armature and
contact of relay 203 and thence to ground
on conductor 212.
At its right-hand armature contact, relay
917 establishes a civenit for relay 222 which
may be traced from battery through the
winding of relay 222, conductor 221, the
inner right-hand armature and normal con-
tact of relay 232, conductor 220, the right-
Tand armature and contact of relay 217 and
to ground on conductor 212. Relay 222 now
establishes a stepping cireuit for advancing
the switch M under the influence of the slow
interrupter 206 which may be traced from
battery through the winding of stepping
magnet 223, conductors 994 and 225, the left-
hand armature and alternate contact of re-
lay 222, conductor 205, interrupter 206, con-
Auctor 207. the strapped terminals 1 to 6
of bank M2 wiper 208, conductor 209 and
{hence to ground at the alternate contact
of the outer right-hand armature of relay
999. During the successive operation of re-
lays 208, 215, 217 and 222 and the advance
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of the switch M from normal position
through position 6, sufficient time is meas-
ured to enable the calling subscriber to dial
the desired number. If at ‘the time the
switch M reaches position 7 the number has
not been dialed, the switch M stops in po-
sition 7 since its circuit is mterrupted af
the wiper 208 and a cireuit is established
for the sender lamp 226 which may be traced
from battery through the lamp 226, condue-
tov 227, the No. 7 terminal 298 of the bank
M*, wiper 229, conductors 230 and 9231, con-
ductor 508 and thence to ground at the
armature and alternate contact of relay 504.
Relay 504 is energized at this time since
a eircuit was established through its wind-
ing upon the energization of relay 313,
which circuit extends from battery through
the winding of relay 504, conductor 508,
the normal bank termipnal of bank RS,
wiper 506, conductor 507 and thence to
ground at the alternate contact of the inner
right-hand armature of relay 813,

It at the time switch M reaches position
7 the steering switch RS has left normal
position, that is, a part of the desired line
number has been registered and the sender
sequence switch 400 has not left normal po-
sition, or is waiting for the completion of
registration in either positions 9 and 17,
the lamp 226 will be lighted dimly through
the winding of relay 563 and the connec-
tion to interrtpter 518 or direct ground at
relay 504 will be nterrupted at the arma-
ture contact of relay 563. If sequence
switch 400 is in position 1, the circuit for
relay 563 may be traced from ground at
the inner right-hand armature of relay 313,
conductor 507, wiper 506, the No. 1 terminal
of bank RS, conductor 472, the upper con-
tact of cam 470, conductor 471, the left-
hand winding of relay 563, conductor 93]
and thence to battery through the lamp 226
as previously traced. With sequence switch
400 in cither position 9 or 17 the circuit of
relay 563 may be traced from ground at the
inner left-hand armature of relay 313, over
conductor 565, the lower contact of cam
470 and thence to battery through lamp 226
as previously traced. o ‘

I the vegister steering - switch. RS has
moved off normal and  sender sequence
switch is in any position other than Pposi-
tions 9 and 17, the lamp 226 will be flashed
over the circuit previously traced to the
armature and. back ' contact of relay 563,
conductor 508, the armature and, normsl
contact of relay 504 and to ground throngh
the fast' interrupter 513, In response to
either a bright, dim or flashing signal on
lamyp 226, the operator at the monitor’s po-
sitien challenges the calling subscriber in
a mazner to be hereinafter described. Tt
will first be assumed that the calling sub-
scriber proceeds within the required time

S

interval to dial the digits of the desired
number and that the calling subscriber de-
siring a connection with g line whose direc-
tory number is O A Kkland 3619 proceeds
first to dial the code letters O A to set the
registers A and B.

Setting the code \re_(/z'szfers.

In response to the impulses transmitted
by the sending dial § corresponding to the
code letter O, relay 307 ig intermittently de-
energized and the wipers of the code regis-
ter A are advanced six steps over a cireuit
which may be traced from battery through
the winding of relay 508, conductor 512, the
winding of stepping magnet 511 of the reg-

ister A, conductor 510, wiper 509 and the

normal terminal of the bank RS2, conductor
328, conductor 392 and thence to ground at
the armature and baclk contact of stepping
relay 307. Relay 503 is slow-to-release and
maintains its energization during the trans.
mission of the series of impulses through
the winding of stepping magnet 511 and
upon its initial energization opens: at itg
left-hand armature contact the circuit pre-
viously traced over which dialing tone was
transmitted to the calling' subscriber’s line.
During the energization of stepping magnet
b11 of the register A, relay 514 energizes in
parallel with the winding of relay 511 over a
circuit which may be traced from battery
through the winding of relay 514, conduc-
tor 515, wiper 516, the normal terminal of
bank RS2, lead A, the off-normal terminals
of bank A2 of the A register as soon as this
register advances out of its normal position,
conductor 518, the armature and contact of
magnet 511, conductor 510, the normal ter-
minal of bank RS2, wiper 509 and thence to
ground on conductor 823 at the armature
and bacl contact of stepping relay 307. Re-
lay 514 energizes in this circuit and closes a
locking cirvenit for itself independent of the
armature contact of relay 307 s which civeuit
extends over the cireuit previously traced
through the winding of relay 514, through
the armature and back contact of magnet
511, conductor 823 and thence to ground at
the right-hand armature and contact of re-
lay 514. Relay 514 and stepping magnet
511 are thus maintained energized over this
circuit until the stepping magnet 511 has
moved its armature to substantially the full
extent of its movement when the circuit
through relay 514 ig opened at the armature
contact of magnet 511, Relay 514 thus in-
sures that the stepping magnet 511 will op-
erate to the full extent of its movement upon
each energization thereof. At jtg left-hand

‘armature and front contact, relay 514 closes

a circuit over conductor 519 for maintain-
ing the slow-to-release relay 812 energized
during each step of the register A irvespec-
tive of the operation of stepping relay 307.
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“Upon the completion
ping impulses through the winding of mag-
net 511 of the register A, relay 503 deener-
gizes and at its left-hand armature and nox-
mal contact establishes a circait for relay
519, which may be traced from ground at
the left-hand armature and back contact of
relay 503, through the winding ot relay 519,
left-hand and low-
er. right-hand contacts of cam 327, conduc-
tors 523 and 607, wiper 606 and normal
terminal of bank U* of the units register U,
condugtor 605, wiper 604 and normal termi-
nal of bank T* of the tens yegister T, con-
602 and normal terminal
of bank FI! of hundred register F, conduc-
tor. 601, wiper 600 and normal terminal of
bank TH* of the thousands register TH,
conductor. 522, wiper 591 and the normal
bank terminal of the bank Bt of the code
register B, conductor 520, wiper 517 and the
off-normal terminals of the bank A? of the
code register A, lead A, wiper 516 of the
steering  switch RS, conductor 515 and
through the winding of relay 514 to hattery.
At its outer left-hand armaturs and alter-
nate contact relay 519 closes 2 cireunit from
ground, over conductor 528, through wiper
527 in contact with the normal terminal of
bank RS%  conductor 5926, the right-hand
armature and back contact of relay 503, con-
ductor 525 and thence to battery through
the armature contact and winding of step:
ping magnet: 524 of the steering switch RS.
Magnet 524 energizes in this civeuit and ad-

vances the wipers of the steering switch into
contact with the No. 1 terminals of the
banks with which they are associated, the
cirenit of magnet 524 being opened at the
normal terminal of bank R&* as soon as the
steerirg switch leaves normal position.

- With the steering switch RS in position 1,
a circuit is established for the stepping mag-
net 530 of the code register B which may be

of the series of step-

. traced from battery through the winding

- of relay 508, conductor 512, winding of mag-

(o}
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net 530, conductor 529, the No. 1 terminal
of bank RS2, wiper 509, conductor 323, the
outer left-hand armature and front contact

s¢ of relay 813, conductor 322 and to ground

at the armature and back contact of relay
307, and magnet 530 in response to the suc:
cessive deenergizations of stepping relay
207 in accordence with the code letter A
the calling subseriber advances
the wipers of the code register B into posi-
tion 9. Each time the impulsing circuit is
established through the winding of magnet
530, a circuit is established for relay 514
extending from battery through the winding
of relay 514, conductor 515, wiper 516, the
No. 1 terminal of bank RS2, lead B, the arma-
ture and back contact of magnet 530, con-
ductor 529, and thence over the cirenit pre-
viously. traced to groundiat the. armature and

1,509,434

back contact of stepping relay 307. In the
manner previously described, relay 514 in-
sures that the magnet 530 will be completely
operated to cause the wipers of register B
to be advanced a full step upon each’ ener-
gization of magnet 530.

Tollowing the completion of the second
ceries of code impulses, relay 503 deenergizes
as previously described and again estab-
lishes the circuit of relay 519 which may be
traced over the circuit previously described
to conductor 522 and thence through wiper
521, the off-normal terminals of bank B of
code register B, lead B, the No. 1 terminal
of bank RS, wiper 516 and thence to bat-
tery through the winding of relay 514.
Relay 519, upon energizing, closes a circuit
for advancing the register steering switch
RS out of position 1, into position 2. The
circuit of magnet 524 for advancing switch
RS may be traced at this time from battery
through the winding and armature contacts
of magnet 524, conductor 525, the right-
hand armature and normal contact, of relay
503, conductor 526, wiper 527 and the No. 1
bank terminal of the bank RS*, comductor
531 and thence to ground through the off-
normal terminals of bank B of code register
B and wiper 532.

As soon as the steering switch RS reaches
position 2, a circuit is established for relay
533 which may be traced from battery
through both windings of relay 533, con-
ductor 534, the No. 2 terminal of bank RS,

wiper 506, conductor 507 and thence to
ground at the alternate contact of the inner

right-hand armature of relay 313.
538, upon energizing, locks through its right-
hand armature and alternate contact to
ground at the contact of cam 321, over con-
ductors 819 and 320, and at the contact of
its inner left-hand armature establishes a
cirenit for advancing the translator switch
TS, Fig. 6.

Setting the translator switch and class
sawitch.

Relay

The. civcuit for advancing the translator
switch may be traced from battery through
the normally closed right-hana armature
contacts of relay. 535, conductor 536, the
armature contacts and winding of stepping
magnet. 608 of the translator switch TS,
conductors 609 and 537 and thence to ground
at the inner left-hand armature contact of
relay 533. The translator switch under the
inflience of stepping magnet 608 advances
its wipers until one of the test wipers 610
or 611 encounters a bank terminal upon
which test potential has been placed through
bank terminals and wipers of the code
registers A and B, when a circuit is closed
for relay 535. In the case assumed, code
register A has been set in position 6 and the
code register B has been set in position 2
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and, therefore, the cireuit of relay 535 may
be traced from battery through the nor.
mally closed right-hand armature contacts
and low rvesistance left-hand winding  of
relay 535, conductor 538, wiper 539 and bank
terminal 540 of bank A® of register A, con-
ductor 541, wiper 542 and bank terminal
543 of bank Bs of register B, conductor 544,
test terminal 618 and test wiper 610 of trans-
lator switch TS, the armature and normal
contact of switching relay 614 and thence
to ground at the armature contact of relay
533, over conductors 609 and 587. Relay
535, upon energizing in this circuit, opens
the operating circuit of stepping magnet
608 at its right-hand armature contacts and
removes the shunt from around its right-
hand high resistance winding, so that relay
535 is maintained energized in the circuit
previously traced through both of itg
windings. '

Had the first code letter been R instead of
O, then the code register A would be stand-
Ing in position 7 and the switching relay
614 would therefore be energized over a cir-
cuit extending from battery through its
winding, conductor 615, terminal 546 of the
bank A* and to ground through wiper 547
and, therefore, the test wiper 611 would be
employed for testing purposes rather than
wiper 610. Thus, through the employment
of switching relay 614 and the division of
the banks of the translator switch TS into
two sections, the translator switeh ig given
access to twice the number of bank terminals
without increasing the extent of movement
of the wipers of the switch. Banks B?, Be
and B® of the code register B are cross con-
nected to test terminals in the banks TS
and TS® of the translator switch TS as
desired to enable the translator switch to
assume various positions corresponding to
combinations of positions assumed by the
code registers A and B. :

The translator switch is now set' in ‘the
proper position for controlling the class
switch 306 and for controlling the district
brush, district group, office brush and office
group selections required to attain access
to the office desired, which, in the case ag-
sumed is the O A kland office, or a mechani-
cal office requiring the setting of the class
switch into position 7. _

Upon the energization of relay 535, a cir-

cuit s closed to advance the class switch 306

out of position 8 which may be traced
through the magnet winding of switch 306,
the lower left-hand contact of cam 305 (3 to
15), conductor 330, the left-hand armature
and normal contact of relay 329, conductor
531 and thence to ground ‘at the alternate
contact of the outer left-hand armature of
relay 835. The class switch 306 continues to
advance until class relay 329 becomes en-
ergized. Upon the class switch reaching a

e

position corresponding to the clags setting
of the translator switeh TS, if it be assumed
that the switch TS has been set in position
4 for routing a call to the O A kland office,
then when class switch 306 reaches position
6% a circuit is established for relay 329
which may be traced from battery through
the winding of the relay, the upper left-
hand and lower right-hand contacts of cam
332, conductor 833, terminal 616 of bank TSs,
wiper 617, conductor 618 and thence to
ground at the alternate contact of the inner
left-hand armature of relay 535. Relay 329,
upon ‘energizing, closes a locking cireuit for
itself extending through its winding and
the contact of ifs inner right-hand armature
to ground through the lower contact of cam
838 (4 to 17), and at the normal contact of
its right-hand armature opens the circuit
previously traced over conductor 213, where-
upon relays 215 and 217 become deenergized
and the counting of time by switeh M is
stopped.  Upon the removal of ground po-
tential from conductor 213, relay 232 be-
comes.energized in series with relay 292 over
a circuit extending from battery through the
winding of relay 222, conductor 221, the
winding of relay 232, the strapped bank
terminals of bank M* of switch M, to ground
at wiper 234, it being assumed that wiper 234
has been advanced through the operafion of
stepping magnet 993 to some position be-
tween its normal position and position 7.

Upon the energization of relay 232, a re-
storing circuit is established for the switch
M which may be traced from battery
through the winding of stepping magnet
223, the armature contacts of this magnet,
conductor 285, the inner left-hand armature
and contact of relay 232, conductor 236,

the inner right-hand armature and contact

of relay 2922, conductor 237, the strapped
bank terminals of bank Mt of switch M and
to ground through wiper 234. As the wipers
of switch M pass position 7, the circuit of
sender lamp 2926 is maintained open at the
outer right-hand armature and contact of
relay 232, so that the lamp 226 is not oper-
ated. As soon as the wipers of switeh M
reach position 8, the cireuits previously
traced through the windings of relays 232
and stepping magnet 293 are opened and
wiper 234 of the switch M is arrested with
its wipers standing in position 8, which posi-
tion is a mnormal position for the switch.

Relay 3829, upon energizing, - also cloges
a cireuit for advancing the sequence switch
400 of the office sender out of position 1 and
mto position 2 breparatory to controlling

the district selector in its brush selection °

movement. This circuit may be traced from
battery through the magnet winding of
switeh 400, the upper right-hand contact of
cam 401 (1), conductor 402, the left-hang
armature and alternate contact of relay 329,
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from, battery

conductor 331 and thence. to. ground at the
outer. left-hand armature and: contact of
relay 535. To insure the movement of se-
quence. switch 400 from one stopping posi-

_tion to, another, the circuit of the magnet

of the switch. is maintained over the master
cam contact 403. ' ’

Setting the nwmerical registers.

Following the dialing of the code letters
of the desired: line designation, the calling
subscriber dials the four riumerical digits.
Tn, vesponse. to the dialing of the first
thousands digit 8, the thousands register TH
is. advanced 1nto ‘position 3 through the
operation of the stepping. magnet 619. The
circuit of stepping magnet 619-may be traced
through the. winding. of relay
503, conductor: 512, winding of magnet 619,
conductor 620, the No. 2. terminal of bank
RS2 and, thence over. the cireuit previously
traced to ground: ab the armature and back
contact: of stepping relay 307, During the
transmission of each impulse through the
winding of magnet 619, relay 514 is ener-
gized: over a cireuit extending through its
winding, conductor 515, wiper. 516, the No. 2
terminal of the bank RS?, lead C, the arma-
ture. and: back contact of stepping magnet
619, conductor 620, and thence to ground

‘over the circuit previously traced. Follow-

ing the setting of the thousands register TH,
the steering switch RS advances into posi-
tion 8 preparatory to controlling the setting
of the hundreds register H.

Tn a similar manner with steering switch
RS in positions 3, 4 and 5, the hundreds,
tens and units registers H, T and U are set
by their respective stepping magnets 621,
699 and: 623 over conductors 624; 625 and. 626
vespectively and the terminals of bank RS
of the steering switch and during the opera-
tion of these magnets, relay 514 is energized
to insure the proper operation of the mag-
nets over. leads D, B, and E, respectively,
and the Nos. 3, 4 and 5 terminals of bank
RS2 of. the steering switch.

District brush selection.

With sequence switch 110 of district selec-
tor 150 in position 3 and the sender sequenge
switch in position 2, 2 fundamental circuib
ig established extending from the office
sender through the winding of the. control
relay: 107 of: the distriet selector for con-
trolling. the “district selector in its brush
seleetion movement. This fundamental cir-
cuit may be traced from battery through
the left-hand winding of relay 107, the up-
per: right-hand contact of cam 119. (8), the
lower: left-hand. contact of cam 119 (3 to 6),
conductor 124, the inner right-hand arma-
ture angd contact. of velay 123, wiper 125 of
sender finder switch SE, conductor 334, con-
dnctor 335, the contact of class switch cam

hand armature and
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336, (4 to 131%), conductor 337, the right-
back contact of relay
404, the lower right-hand: contact of cam

405, conductor 406, winding of sender step-

ping relay 407, conductor 408, the armature 7

and normal contact of relay 469, conductor
410, the inner left-hand armature and back
contact of relay 411, resistance element 412
and thence to ground through the left-hand
contact of cam 413 (2). Line relay 107 of
the district selector and stepping relay 407
of: the office sender are energized in this cir-
cuit. '

Relay 107, upon energizing, closes a cir-
cuit for driving sequence switch 110 of the
district, selector out of position 3 and into
position 4. This circuit extends from bat-
tery through the magnet winding of se-
quence switch 110. the upper left-hand con-

tact of cam 111 (3), the inner right-hand ¢

armature and front contact of relay 107 and
thence 'to ground at the right-hand contact
of cam 112 (1 to 6)- With the district selec-
tor sequence switch 110 in position 4, a cir-
cuit is now closed for the updrive magnet
126 which extends from battery through the
winding. of magnet 126, the right-hand con-
tact of cam 118 (4), the inner right-hand
armature and front contact of relay 107 and
to ground. at the right-hand contact of cam
112. Magnet 126, upon energizing, presses
the depending portion of switch shaft 127
against the constantly rotating updrive
drum 128, thereby. causing the upward move-
ment of the swifch shaft. Upon the move-
ment of. sequence switeh 110 out of posttion
3, the initial energizing circuit of relay 107
which extended through its left-hand wind-
ing and the upper right-hand contact. of
cam 119 is opened at the contact of cam 119,
but a. locking cireunit for relay 107 is clospd
at this time through its left-hand winding,
left-hand armature and front contact and
to the fundamental circuit previously traced
through the left-hand contacts of cam 119.

As the switch shaft 127 appreaches 1ts
first brush selection position, the shaft wiper
128 engages the first. conducting portion of
commutator segment. 129 and a shunt circuit
is established around the winding of the
sender stepping relay 407 which may be
traced from battery through the left-hand
winding, left-hand armature and front con-
tact of relay 107, the upper left-hand con-
tact of cam 119 (1 to 6). the upper coniact
of cam 120 (334 to 4), conductor 130, seg-
ment 129, wiper. 128 and thence to ground at

the right-hand contact of cam 131 (9 to 7).

Relay 107 1s maintained energized over this
shunt cireuit, but sender. stepping relay 407
is caused to deenergize. As the switch shaft
127 continues in its. upward movement, the
wiper 128 engages an insulating portion of
segment, 129 and the shunt cirenit previougly
traced is.opened, whereby: the sender step-
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Thus, dur-
ing the upward movement of the switch
shaft, the sender stepping relay 407 is inter-
mittently energized and deenergized.
Under the assumption that the transiator
switch has been set into position 4, a circuit
is established upon the first energization of
stepping relay 407 following the estabiish-
ment of the fundamental cireuit, which may
be traced from battery thirough the No. 2
counting relay 414, the armature and nor-
mal contact of the No. 9/ counting relay
415, lead 416, Fig. 6, terminal 627 of bank
TS? of the translator switeh, wiper 628, con-
ductor 629, class switch cam 339, conductor
340, the upper left-hand contact of cam 417

(2), the lower right-hand contact of cam

418 (2), conductor 419, conductor 420, the
normally closed contacts associated with the
outer left-hand armature of relay 491, the
upper contact of cam 492 (1 t0-2), the arma-
ture contact of stepping relay 407, condue-

tor 423 and thence to ground through the up-

per contact of cam 413 (1 to 2). Counting
relay 414, upon energizing in this cireuit,
closes a locking circuit for itself extending
from battery through its winding, the wind-
ing of counting relay 415, the armature and
front contact of relay 414, the upper con-
tact of cam 424 (2) and thence to ground on
conductor 425. Counting relay 415 does not
energize, however, until relay 407 deener-
gizes at the time the wiper 198 of ithe dis-
trict selector engages the first conducting
portion of segment 199. Upon the energi-
zation of relay 415, the lead 416 is extended
through the armature and alternate contact
of relay 415, the armature and normal con-
tact of the No. 17 counting relay 4927 and
thence to battery through  the winding of
the No. 1 counting relay 426. Upon the
second deenergization of stepping relay 407,
relay 497 becomes deenergized and connects

lead 416 to the No. 0 counting relay 428 and

In response to the next deenergization of
stepping relay 407, the No. ¢’ counting re-
lay 499 ig energized, closing a circuit for

driving sequence switch 400 out of position

2 and into position 4. This circuit may be
traced from battery through the winding of
sequence switch magnet 400, the lower right-
hand contact of cam 439 (2), the left-hand
armature and normal contact of relday 436,
conductor 440, the inner right-hand ‘arma-
ture and normal contact of relay 421, con-
ductor 441 and thence to ground at the arma-
ture and contact of the No. ¢ counting re-
lay 429,

Sequence switch 400 upon leaving posi-
tion 2 opens the locking cireuits of all
counting relays which have been locked up
at the right-hand contacts of cam 424 (2).
At the time the No. ¢’ counting relay 429
energized in response to the last deener-
gization of stepping relay 407, relay 409

.and this relay deenergizes,

the updrive magnet 126 is
ner right-hand armature and front contact

o

is energized in parallel therewith, opening
at its armature and back contact the previ-
ously traced fundamental circnit extending
through the windings of stepping relay 407
and control relay 107 of the district selector
150. As soon thereafter gs the wiper 128
engages the next insulating portion of seg-
ment 129, the circuit of relay 107 is opened
closing a cireuit
for driving ‘the district selector sequence
switch 110 out of position 4 and into posi-
tion 5, this circuif extending from ‘battery
through the magnet winding of séquence
switch 110, the upper right-hand contact of
cam 111 (4), the inner right-hand arma-
ture and back contact of relay 107 and
thence to ground at the right-hand contact
of cam 112. " As soon as telay 107 deener-
gizes the circuit previously traced through
opened at the in-

of relay 107 and the upward moverent of
the switch shaft is arrested. ‘With sequence
switch 110 in position 5 and the sender se-
quence switch 400 in position 4, the funda-
mental ecircuit previously traced is again
established and relays 107 and 407 again
energize.  Relay 107, upon  emergizing,
causes the movement of the district sequerice
switch 110 from position 5 to position 6,
the initial energizing circuit of Telay 107
being opened as previously described at the
upper right-hand contact of cam 119 as
soon as the sequence switch leaves ‘position
5, but relay 107 remaining energized over
the fundamental civenit through “its ‘left-

hand winding and the front contact of its

left-hand armature and the left-hand . con-
tacts of cam 119. o

As soon as the sender sequence - switch
400 reaches position 3, a circuit is estab-
lished through the right-hand winding of
relay 102 at the district selector which may
be traced from battery through the winding
of relay 102, the upper right-hand contact
of cam 146 (1 to 10), the outer righthand

armature and front contact ¢f relay 128, the

lower contact of cam 147 (3 to 10), wiper
148 of switch S¥, conductor 341, conductors
342 and 243, resistance element 344, con-
ductor 845 and thence to ground on condue-
tor 425 through the upper contact of sender
sequence swich cam 480 (4t018). Relay 102
is di{ferentiallyWound, but due to the in-
clusion of resigtance element 344 in the
circuit of its right-hand winding the cur-
rent flowing through the right-hand wind-
ing is not sufficient to differentially release
the relay. As soon as sequence switch 110
reaches position 4, relay 145 becomes ener-
gized over a branch of the above traced cir-
cult extending through the upper Ieft-hand
contact of cam 146 (4 to 10) through the
winding of relay 145 to battery. Relay 145,

upon energizing, prepares a circuit for en-
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ergizing relay 107 when sequence switch 110
reaches position 9 as will be hereinafter de-
seribed.’ : '

- District group selection.

~As soon as sequeice gwiteh 110 reaches
position 6, the cireuit previously traced for
the updrive magnet 126 of the district se-
lector is agaln ostablished through the
right-hand -contact of eam 118 (6) and
the inner right-band armature and front
contact of relay 107 and in the manner pre-
viously described cwitch shalt 127 is again
driven upwardly. Since at this time, how-
ever, the tripping spindle 136 has been 10-
tated by the tripping magnet 135 which was

energized in position 5 of sequence switch

110 over a circuit extending {rom batiery
through the winding of magnet 135 and the

20

30

front contact of relay 107, upper

40

65

Jower right-hand contact of cam 115 (5

of the sender stepping relay

£0
7), the third set of brushes is now tripped
upon - the initial upward moven of
switch shaft 127 and during the continued
upward movement of the shaft the brushes
tyavel over the bank with which they ave
associated. The remaining four seis Of
brushes on the switch shatt are not tripped
ot this time and ave, thevefore, functionless.

e
any

“As the switeh shatft approaches 1is fast

group selection position, wiper 132 engages
the first metailic portion of the group se-
lection segment 133 of the commutator and

s circuit is closed in shund of the winding
407 which may

be: traced from battery through the lolt-
hand winding, left-hand armature und

left-hand
and lower right-hand contacis of eam 119,
conductor 134, segment 135, wiper 182 and
thence to ground. at the right-hand contact
of cam 181 (9 to 7.) XHelay 107 is main-
tainad energized over this ¢irenit and the
cender stepping relay 407 hecomes deener-
gized. As the “witeh shafh continues in its
upward movement snd the wiper 132 en-

gages the first insulating portion of seg-
nent 133, the shunt cirenit is opened and
conder stepping velay 407 again energizes.
Tr this manner during the further move-
ment of the switch shaft in its group se-
jection. movement, the cender stepping re-
Jay 407 is intermittently energized and -de-
energized.

energization of stepping
relay 407 a civeult is closed for the Ivo.

counting relay 428, it being assuned that
the calling subscriber has dialed such a code
as to set the trunslator switch into position
4 This circuit may be traced from battery
through the winding of velay 428, lead 431,
lead 431 Fig. 6, texminal 630 of bank TH

of the translator switch, wiper 631, con-

Upon the first

~ductor 632, the contact of class switch cam

346, conductor 347, the upper right-hand
contact of cam 417 (3 to 4), the lower right-

1,509,434

hand contact of cam 418 (4), conductors 419
and 420, the lower contact of cam 422 (3 to
4y, the armature contuct of relay 407, con-
dictor 432 and thence to growad through
the lower contact of cam 415 (3 to 4).
Counting relay 428, upon energizing, closes
a locking civeuit for itgelt

. g extending
through the winding of the No. counting
: w0 Huougn the areetuie and iront
andd thence to ground

ough

through the upper contact of cam 42% (4).
Upon the list deencrgization of stepping
ey AU, relay s2v energizes in parallel
with velay £09 and closes at its armature and

conoico o cireuit  for  advanelng
o witel 200 out ol position This
-y be eed frow Lattery through
enet winding of zegnence dwitelt 400,
[, the left-hand arma-

4 oof velay 406, con-
conductor 441 and thence to
ntre contact of relay 429
positivn 4 the locking circult
ounrh  the windings of the
iox and 429 is opened at the
and these relays there-
Wpon CeCHerEise. Telay 409, upon energiz-
i e fundemental eirenit atits
1 hack contact thereby causing
Gon of line relay 107 of the
as suon as wiper 182 en-

o insalating portion of segment

normal con

Va1
ieid

N

Ty 107, upon deenergizing, opens at its

right-hand armature and front contact
revicusly traced civenit of the up-drive
ot 126 thereby wrresting the upward
“ e switeh shaft for position-

IOV eI

1

ine the tripped set of brushes on the first sot

of torminais of the frst group of terminals

of the baple. At its luner rieht-hand arma-

ture snd back contact relay 107 closes the

previously foneed civeuit for dviving se-
1

el 110 out of position G and into

quence (AN

position 7. In position 7 velay 107 energizes
over a  cirenit extending from battery
: .

ol its right-hand winding, the lower

ot of cam 108 (T to T34), the lower con-
LU D)

: capy 100 and thence to eround

v E LR

the alterante contuet and right-

o of velay 101 and the lower

Ty

e m 15l Ielay 107, upon cner-
g Joses o cjreuit for driving sequence
writeh 110 out of position T and into posi-
tiom 8. which civenit may he traced from
battery through the magpet winding of the
g switeh, the upper fe f-hiand con-
ta 1 (7). the inner right-hand
a altermate contact of velay 107,

and

e e
jos]
o
o}
Jos:

t
jab]

-~
[
o

hanting at the district selector.

As soon as sequence switch 110 leaves
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position 7, the initial energizing circuit of
relay 107 is opened at the lower contact of
cam 108, but relay 107 locks up over a cir-
cuit extending from battery “through ity
left-hand winding and left-hand armature
contact, the right-hand contacts of cam 138,
the outer right-hand atmature and front
contact of relay 107, the lower contacts of
cam 139 (7 to 8) to the test brush 140 and
it the first trunk of the second group is
busy, to ground at the test terminal of such
busy trunk. Upon reaching position 8 with
relay 107 energized, a circuit is established
for the updrive magnet 126 which may be
traced from battery through the magnet 126,
the lower right-hand contact of cam 118
(8), the inner right-hand armature and
front contact of relay 107 and thence to
ground at the right-hand contact of cam
L12." The updrive magnet 126 upon energiz-
ng again drives the switch shatt upwardly
n search of an idle trunk in the selected
group.  So long as the test brugh 140 en-
counters the terminals of busy trunks, relay
107 remains locked up. When, however, an
idle trunk is encountered which it will be as-
sumed is the trunk terminating in terminals
186, 187 and 188 extending to an idle incom-
ing selector 185, the locking circuit of relay
107 is opened and relay 107 deenergizes as
soon as the ‘brushes 151, 156 and 140 have
been properly centered on the bank terminals
of the selected trunk. Untilthe brushes are so
centered, relay 107 remains locked up over
v cireuit extending through its right-hand
vinding, the upper contact of cam 108 (8),
the brush centering segment 144, shaft wiper
{43, the upper contact of cam 118 (8), the
nner right-hand armature and front contact
of relay 107 and thence .to ground at the
vight-hand contact of cam 119, Upon deen-
erglzing, the circuit of the updrive magnet
126 is opened at the inner right-hand ayma-
ture of relay 107 and the upward movement
of the switch shaft is thereby arrested and
4 circuit is closed at the inner right-hand
wmature and back contact of relay 107 for
driving sequence switch 110 out of position
8 and into position 9. Upon reaching posi-
tion 814, busy ground potential is connected
fo the multiples of test terminal 188 of the
selected trunk over brush 140 and the right-
hand contacts of cam 138, ,

Relay 145 being energized at this time ag
hereinbefore described, a circuit is estab-
lished as soon as sequence switch 110 reaches
position 9 for again energizing relay 107,
which circuit may be traced from battery
through the right-hand winding of relay 107,
the lower contact of cam 108 (9 to 10), the
lower right-hand and upper left-hand con-
tacts of cam 109 and thence to ground at the
armature contact of relay 145, Relay 107
upon emergizing in this circuit cloges a
circuit through its inner right-hand arma-

AL

ture and front contact for advancing se-
quence switch 110 out of position 9 ang into
Position 10, in which position the funda-
mental circuit is extended over conductors
124 and 158 and through contacts of cams
149 and 157, through brushes 151 and 156,
respectively, of the district selector switch
to the line relay (not shown) of the incom-
Ing selector switch 185,

1t will be assumed that the line of the de-

sired subscriber may be reached without en-

ploying an office selector and that, there-
tore, the translator switch TS in position
4 establishes a cireuit fop advancing the
sender sequence switch 400 through posi-
tions 6 and 8 which are ordinarily employed
for controlling the seloctivo movements of
office selectors, into position 10, in which po-
sition & fundamental cireuit is established
for controlling the seloctive movements of
the incoming selector, When, therefore, ge-
quence switch 400 leaves position 4 follow-
ing the completion of district group selec-
tion and passes through positions 43/ to
5%, a cireuit is establighed for relay 433
which may be traced from battery through
the winding of relay 433, conductor 434, the
upper left-hand contact of cam 418 (434
to 514 ), the lower right-hand contact of cam
417 (434 to 6), conductor 435, wiper 633,
ferminal 634 of bank TS® of the translator
switch, conductor 635 and thence to ground

70

80

90

at the outer vight-hand armature and back -

contact of relay 436. Relay 433, upon ener-
gizing, closes a locking circuit for itself ex-
tending through the lower feft-hand con-
tact of cam 494, which locking circuit ig
maintained energized until sequene switch
400 leaves position §. A% its left-hand arma-
ture and contact relay 433 closes locking
circuit for counting relays 498 and 499
which may be traced from battery through
the winding of relay 428, the winding of
relay 429, conductor 443, the upper contact
of cam 437 (5 to 8), the left-hand armature
and contact of relay 433, conductor 438 and
thence to ground through the upper contact
of cam 338 (3 to 15). The No. ¢/ counting
relay 429 is thus maintained energized unti]
Séquence switch 400 leaves position 8 and
at its armature and contact maintaing the
driving circuit of sequence switeh 400 cloged
so that sequence switch 400 is driven into
position 10

Trunk test.

With sender sequence switch 400 in pogi-
tion 10 a fundamental eireuit ig closed
through the winding of trunk test relay 349,
Fig. 3, for testing the operative conditior
of the selected interoffice trunk. This funda-
mental circuit may be traced in part from
wiper 151 of selector 150, the right-hand
contacts of cam 149 (10), conductor 124,
the inner right-hand armature and front
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contact of relay 193, wiper 195, conductor’
324, conductor 030 Les1stanc element 363,
the contact of cam 348 (4 to 7), Whldll)ﬂ' ot
relay 349, conductor 850, the co mtact of cam
444°(934 to 10), the outer left-hand arma-
ture and b‘l(‘l‘ contact of velaw 411, condre-
tor 351, conductor 852, winer 159 ¢f awitch
SE, conduc or 158, the 10\\"“’ contacts of cam
l-,a and thenee to br wl ® e trunk
tested is in proper vperts '

I ition, that
1'8)&‘) ‘%/‘d ORer-

mteeh closes &

017@5 and at its ammature €0

cn‘cuu over conductor 354 for nervl/mo Ta-
lay 433. Relay 433, upoen mm‘glz' closes
a circuit for dvah@mw geguence S8V wwitch 400
into position 11 ; which cirenit may be traced
from batiery thiough the mags at \ymls.,,lg,_;
of switch 400 con\h
tact of class gw vol
lower contact of cain 4 '
armature and contact of
to O‘I'Odnd over conCt
contact of cam 338 (3 u)

With sequence swite h

local energizing cireuit is
lay 407 “hl(“l may be iv
thr -ough the 1'10‘}!\,— hand
(11), conductor 406, wind
conductm 408, the mmamre i
tact of relay 409 the inner !
ture and back conﬁc of relay -

|
1

P

mgs o -:elm; 40
d back con-
-1\%‘.‘;:(‘: QTN -

r’a

element 412 and thence t') avound » defhe
hand contact of cam 413 (1 1. Ou.,
upon energizing, closes 2 civeutt FANC-
ing sequence switch 400 mto 7 12
which may be traced from 1\3,11“1'“ L’n‘ou;;‘h
the magnet winding of sequence swi teh JO’)
the lower left- hand contact of cam 4 439 (11},
conductor 423, the armature 2 and contact of
velay 407, conduetor 432 and thence to
ground uhrouo 1 the lower contact of cam 413

(11 to 12).
Incoming brush selection.

Vith sequence switch 400 in position 12
) f mdq.‘nen al circulit 18 esu‘lbhsuec °\tend—
i

ng from the office cender to the incoming
selector switch thn may be traced in part
from brush L)i ol the district Snle("c‘l' over
she Il@ll‘L prev um* traced to conductor
535, the conta L of cam 336, conductor ‘u(,

ihe 1 Pt hand winding of verﬂow relay 457,

the lefb-liand aimature an d bach contact of
relay 404, the lower contach of cam /Loa (12
to 16), conductor 4095, the windings of step-
;)m"‘ rel"' 407, co*macwl 408, LOH(IUC&O\

410, the n,ne 1(3{1, hand xmaume and back
umbm of relay 411, ibe oft-hand contacts

of cam 458, conductor Oul fmd thence 8s
me*'loush' u“ceﬂ to brush 156 f the (hg‘ rich
galacior. The cuirenc Sowing in 1 this cizenle

r dire ction io operate the
but sender stepping re-
eneromes in this circuit.

is nob in the prop
L)olmlfed relay dc (
lay 407, however,

1,509,434

Tinder the assumption that the numerical
designation of the ‘w-m\ e ie 3612 and
{l the cal L nor sl geriher hm Jn‘w‘mo set

register TIT mto position 2'3,

actablighed for the No.
from b 1tlm\

1\

a v (‘m‘

o v aln e

‘10\‘\'
A n() extone 13

cound

thro ‘.f o vonding of "vl'r;: PO Ele mrma-
Wrn and baclk contaet o v fay <20 lecd 475,
Tead 475 Fig. 6, terminal 6 36 of b.ml THHE,

an - oy

x(‘m oy
JL to 19).

the upper contae {
ihe tower right-hand
- ). conduetor 419 and
e iﬂ]m eivenit previouwdy traced
lie w 1.“_‘1(1'\ conbact of 1(‘“1\ 407
the lower contact of cam

I IEN

tThenea

AY
_LLL\)USJ L
and to Qmﬂn(1 at

o \~:e‘1 aown s muer the coanting
e m“mwu and ocked up in suce-
' the hrush seloction mmonwnt
Cuelo iw 185 unwl he No. 0
(50 15 cnergized in parallel
‘\hw e fundamental cir-
L cipenit is closed as pre-
advancing  requence
ton 14, When switeh
2, the locking cireuits
ing velays are opened

et of cam 424 (12).

Friconving group selcetion.

409,

AR ‘1

sequence s \"1101 400 in position 14
i uib lno\um%l\‘ traced

: 3 5 of sender stepping re-
yoain L elosedl, Tu\ ay 0T, upon en-
ahlaf,hos « cirenit for the No. 3
7k hém o assumed that
P 11\:« cob the hundreds
The cireuit of re-

from hattery through
(““\ 147 the armature and
© the No. 87 connting relay
lw'- 443 1‘10 ('». t'ho outiur
(3"‘19

! ;s,rorl

\H;Lf’h reiay is ener
6 ") of ¢ hank I“ fmd wmvr M tm—
* hank TH* of e ﬂl()llkzlh(l\
SR ',‘,‘.,13,»01 G458, conductor ¢44. the
loft-hand contnet of cam A6 (19 to
gver vieht-hand contnet of cam
: ’.»—), “and thence over the eirenit nrevi-
‘wd through the contact of 1(1‘1_\
ab the upper m itact of can
(“mm T relay BT, upoen
; wnnm‘n the winding of
ay 449, the armature o
7 “‘m o avound through
Th the w ell-known
mmm selection move-
ceteekae L‘}f) the
's operate and Gock up In sue-
‘vo, Vo, ¥V« mm ng reisy 29
art ”4*1 \\'m velay 409, ‘when
i (>i,(‘1u\,<1_ to arrest
e incoming se-
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terminal 548 of hanle RS of switeh RS,
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lector and sequence switch 400 is advanced
1 & manner previously described into posi-
tion 16.

Final brush, selection.

With sequence switch 400 in position 16,
the fundamental circuit above traced is
again established through the windings of
sender stepping relay 407 and the winding
of the control relay (not shown) of the
final selector 190. T pon the energization of
relay 407 in this cirenit, a circult is estab-
lished for the No. 1 counting relay 496
which may be traced from battery thrvoug!
the winding of relay 426, the armature and
back contact of the No. 1’ counting relay
427, lead 475, lead 645 Fig. 6, terminal 646
of the bank I of the hundreds register i,
wiper 647, conductor 648, the lower right-
hand. contacts of cams 446 and 418 and
thence through the armature contact of re-
lay 407 to ground at the lower contact of
cam 413 (15 t0°16). Relay 426 locks up in
the well-known manner through the wind-
ing of the upper No. 17 counting relay 497
and during the brush selection movement of
the final selector 190 the counting relays op-
erate in succession until the No. 0’ count-
ing relay 429 energizes in parallel with re-
lay 409, when the fundamental circuit ig
opened to arrest the selective movement of
selector 190 and the circuit previously
traced is established for advancing sequénce
switch 400 out of position 16 into posi-
tion 17.

T£ at the time sequence switch 400 reaches
position 17 the calling subscriber has com-
pleted dialing and the register steering
switch RS has advanced into position 9, 3
cireuit is established #or advancing sender
sequence switeh 400 out of position 17 into
position 18, preparatory to controlling final
tens selection. This circuit'may be traced
from eround at the inner right-hand arma-
ture of relay 313, conductor 507, wiper 508,
conductor 549, the lower contact of class
switch cam 859 (4 to 7 ), conductor 360, the
lower left-hand contact of cam 401 (17) and
through the magnet winding of sequence
switch 400 to battery.

It is to be noted Tn this connection that
as soon as the calling subscriber completed
the dialing of the mnits digit of the de-
sired number, the steering switch RS was
advanced into position 6, whereupon a cir-
cuit was established for advancing it into
position 7, which may be traced from bat-
tery through the winding and armature con-
tact of stepping magnet 524, conductors 525
and 526, wiper 527, bank {erminal 550 of
hank RS* conductor 551, the right-hand con-
tacts of class switch cam 361, conductor 362,
the contact of cam 450, conductor 402, the
left-hand armature and front contact of re-

‘kDO\VIl manner

13

lay 829, conductor 831 and thence to ground
at the armature contact of relay 535.  Upon
reaching position 7 switch RS is advanced
into position 8 over a similar circuit ex-
tending through the wnding of magnet 524,
through wiper 527, bank terminal 559, con-
ductor 553, the lower left-hand and upper
right-hand contacts of cam 361 and thence
over the circuit previously traced to ground
at the contact of relay 535 and the switch
is_further advanced into position 9 over
wiper 527, terminal 564, conductor 555, the
upper contacts of cam 861 and thence to
ground over the circuit previously traced.

Final tens selection.

With sequence switch 400 in position 18,
the fundamental cirenit previously traced is
established through the winding of the con-
trol relay (not shown) of final selector 190
and the windings of sender stepping relay
407.  Relay 407, upon energizing, prepares
a circuit for the No. 1 counting relay 446, it
being assum-d that the calling subseriber
has set the tens register T in position 1.
The circuit of relay 426 may be traced from
battery through the winding of relay 426,
the armature and back contact of the No. 17
counting relay 497, lead 475, lead 649 Fig. 6,
terminal 650 of bank T%, wiper 651, con-
ductor 652, the right-hand contacts of cam
418 and thence to ground through the arma-
ture contact of stepping relay 407 and the
upper contact of cam 413 (17 to 18). Relay
426, upon energizing, locks up in the well.
through the winding of the
No. 1’ counting relay 427 and during the
tens selection movement of the final selector
190, the counting relays operate in succes-
sion until the No., ¢’ counting relay 429
energizes in parallel with relay 409, when
the fundamental circuit is opened to arrest
the selective movement of the final selector
and relay 499 establishes a circuit for ener-
gizing relays 411 and 436.

The circuit of relays 411 and 436 may be
traced from battery through the windings
of these relays, conductor 452, the upper
left-hand and lower right-hand contacts of
cam 451 (18), conductor 440, the inner right-
hand armature and back contact of relay
421, conductor 441 and thence to ground: at
the armature contact of No, 0 counting re-
lay 429. Relay 436, upon energizing, closes

a locking circuit for itself and for relay

411 which may be traced through the wind-
ings of these relays, the inner right-hand
armature and front contact of relay 436 and
thence over conductor 438 to ground at the
upper contact of cam 338 (3 to 15). Relay
436, upon energizing, connects ground te
conductor 345 for maintaining relay 145 af
the district selector energized after cequence
switch 400 Jeaves position 18 and opens cam
contact 430. Relay 411 at its outer right-
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14

hand armature and front contact establishes
a circuit which may be traced over conaue-
tor 453 and through the windings of relaye
454 and 404 to battery. A circuit 1s now
established for advancing sequence switcl
400 out of position 18 and into position 2,the
energization of relays 411, 436, 454 and 404
being thus effective to change the circuits of
the sender to operate with sequence switch
400 in its second vevolution. The cireuit for
advancing sequence switch 400 may now be
traced from battery through the magneb
winding of switch 400, the upper left-hand
contact of cam 439 (18 to 1), conductor 453,
the outer left-hand armature and front con-
tact of relay 454, conductor 455, the right-
hand contact of cam-430 (18 to 1). and
thence to ground on conductor 425.

Final units selection.

With sequence switch 400 in position 2
the fundamental circuit extending from
control relay of the final selector
through the winding of the sender stepping
relay 407 may be traced in part Srom
brush 151 over the circuit previously traced
to conductor 337, the lett-hand winding o
relay 457, the left-hand armature and ¥
contact of relay 404, the upper lett-hand
contact of cam 456.(2), conductor 406, the
windings of sender stepping relay 407, con-
ductor 408, the armature and back contacy
of relay 409, conductor 410, the inner Teft-
hand armature and front contact of vels
411, the upper right-hand and lower left-
hand contacts of cam 458 and thence over
the circuit previously traced to brugh 156 of
the district selector 150.

Relay 407 energizes in this cirenit and
establishes a circuit for the No. 2 counting
relay 414, it being assumed that the calling
subseriber has set the units register U into
position 2 in response to the dialing of the
last numerical digit. The circuit of relay
414 may be traced from battery throngh
the winding of relay 414, the armature and
back contact of the No. 2" counting welny
415, lead 416, lead 653 Fig. 6, bank termiv
654 of bank U3, wiper 655, conductor 656,
the right-hand armature and back eontact
of wipe-out relay 364, conductor 365, tho
contacts of cam 458, concuctor 459, the
inner right-hand armature »nd front con! act
of relay 411, conduetor 420 and thence as
previously traced through the armature con-
tact of stepping relay 407, to ground at the
upper ‘contact of cam 413 (1to2). Count-
ing relay 414 in the well-lknown manner
locks up through the winding of the No. 2/
counting relay 415 and during the units so-
lection tnovement of the final selector 190,
the counting relays operate and lock up in
snccession until the No, 07 counting relay 429
energizes in parallel with relay 409. when
the fundamental circuit is opened to arrest

2RV
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he selective movement of selector 190 and
the sequence switch 400 1s advanced into
D The civeuit of sequence switch
400 may be traced from battery through the
magnet winding of switeh 4000 the upper
sioht-hand contact of coam 439 (2, the leit-
Lend armatuve and front contact of relay
436. conductor 440, conductor 441, thenee to
at the armatnre contact of the No. 07
» orelnr 420,

o no stations digits huve heen dinled
by the ealling subscriber the No. 0/ connting
rplay 499 vemains locked to camse sequence
gwifelr 400 to advance divectly from Post-
Hon 2 into position 10. The Iocking cirenit
of velay 429 may be traced from Dattery
theougl the windings of relave 428 and 420
the contact of cam 460 (3 to &), the outer
Tefthand svmature and front contoct of
velay 454, conductor 455, the upper right-
hend and lower left-hand contacts of cam
451 (3 to 8), conduetor 461, conductor 551,
» vight-hand contacts of class switeh cam
nduetor 262, the upper contact of cam
10), conductor 402, the left-hand

ad fromt contact of relay 720
ond thence to ground at the
d armature and front contact

ennductor 831
outer left-han

of relay 535,

Talling selection.

Tellowing wnits selection the sequence
awiteh of the incoming selector 18 advaneed

Jiveetion of enrrent flow over

to roverse the

Tio fundamental eivenit i the manner fully
scrilod i the applieation of T AL Stearn.
Sapial Yo. 464249, hereinhefore referred (o

1
and swith the sender sequence switeh 400 in
position 10, both the sender stepping velay
207 and polarized overflow relay 457 ener-
aize. Relay 457 enevgizes at this time sinee
ite fwo windings operate cumulativelv. e
rieht-hand winding bemng eneraized over a
cirenit oxtending over conductor 463, to
oround on conductor 495 through the lower
Toft hand contact of com 430 (9 to 10) and
unon energizing. closes a cirenit for relav
491 which may be traced from hattery
throueh the winding of reloy 421, the Inner
Teft-hand aymature and contact of relay 454
and thence to grovnd ab the armature con-
tact of velay 407, Relay 420 npom onore
gizing, closes a Jocking cirenit for itself ex-
tending from hottery throngh its winding,
conductor 463, the lower lef

Jand contact
of cam 430 (9 to 10} to ground on con-
ductor 425.

Relay 4

107, npon eneroizing over the fun-
dumential cirenit, establishes a civenit for the
Na. 0 counting relay which may be traced
from hattery through the winding of relay
498, Tend 431, lead 462, the outer left-hand
armaiure and front contact of relay 421, the
upper contact of cau 422, o armntare and
front contact of reiay 407, conductor 423 and
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thence to ground at the upper contact of

cam 413 (9 to 10). The No. 0 counting relay
428 locks up through the winding of the Mo,
(" counting relay 429, which latter relay be-
comes energized as soon as the sequence
switch of the incoming selector advances to
open the fundamental circuit, When the
fundamental cirenit is opened the current
flowing through the left-hand winding of
relay 457 is cut off and its energization is no
longer maintained by its right-hand wind-
ing only. Upon the energization of relay
429, a circuit is closed for

relays 353 and 866 which may be traced
from battery through the windings of these
relays in parallel; conductor 367, the inner
right-hand "armature and alternate contach
of velay 421, conductor 441 and thence to
ground at the armature contact of relay 499,
Advance relay 366, upon energizing, closes
a locking circuit for itself and for advance
relay 353 extending through the inner right-
hand armature of relay 866 and to ground
at the upper contact of class switch cam 239
(3 to 15).

Advance relay 366, upon energizing, opens
the circuit previously traced extending
through! the winding o relay 145, which in
turn, opens the locking -circuit of control
relay. 107 thereby advancing  sequence
switch 110 out of position 10 and into posi-
tion 11. The circuit for sequence switch
110 may be traced from battery throuoh the
magnet winding of the sequence switch, the
upper right-hand contact of cam 111 (10),
the inner right-hand armature and back
contact of relay 107 and to ground at the
right-hand confact of cam 119. . As soon ag
sequence switch 110 leaves position 1014,
the dialing circuit previously traced over
the left-hand contacts of cams 160 and 166
is opened, thereby causing the deenergiza-
tion of relays 307, 312 and 313. A circuit
is now closad for wipe-out relay 364 ‘which
may be traced from battery through the
winding of thisg relay, conductor 368, the
contacts of class switch cam 869 (3 to 15),

conductor 870, conductor 822 and thence
to ground at the armature and back contact

of relay 307. Relay 364, upon energizing,
closes a locking circuit for itself extending
through its inner left-hand armature and
contact and thence to ground at the upper
contact of cam 338 (3 to 15), anl at its in-
termediate left-hand armatyre establishes a
circuit for advancing the sender sequence
switch 400 out of position 10 and into posi-
tlon 11. Thig circuit may be traced from
battery through the magnet winding of ge-
quence switch 400, the upper right-hand con-
tact of cam 439 (10), the left-hand arma-
ture and front contact of relay 436, conduc-
tor 440, the outer right-hand ‘armature and
front contact of relay 491, conductor 37 1, the
left-hand armature and front contact of

energizing advance :
(11), conductor

relay 353 and thence to ground at the. inter-
mediate left-hand armature and contact of
relay 364. .

With sequence switch 400 in position 11
the locking cireuit of relay 421 is opened
and relay 407 is connected into g local cir-
cuit for removing the effect of the polarizing
current which previously flowed through its
winding and the winding of relay 457 and
for the purpose of advancing the sequence
switch 400 into position 12, The circuit of
reley 407 may be traced from battery
through the right-hand contact of cum 456
406, the windings of step-
ping relay 407, conductor 408. conductor 410,
the inner loft-hand armature and front con-
tact of relay 411, the upper contacts of* cam
458, resistance element 419 and thence to
ground at the left-hand contact of cam 418
(11). Upon the energization of relay 407,
2 circuit is established for advancing se-
quence switch 400 into position 192 which
may be tracel from battery through the
magnet winding of switch 400, the lower
left-hand contact of cam 439 (11), conduc-
tor 423, the armature and front contact of
stepping velay 407, conductor 432, and thence
to grounl ot the lower contacts of cam 413
(11 to 12). The circuits of the sender are
new in condition for controlling talking
selection at the district selector 150.

A fundamental cireuit is now established
“ween the control relay 107 of the distriet
seiector and the office sender whicl, may he
traced from battery through the left-hand
winding of relay 107, the upper right-hand
contact of cam 119 (11), the lower Ieft-hand
contact of cam 119 (11 to 14), conductor
124, the inner right-hand armature and
front contact of relay 198, wiper 1925 of
switch ST, conductor 334, the outer right-
hand armature and front contact of advance
relay 866, conductor 37 2, the left-hand con-
tact of cam 40y (12), conductor 408, the
winding of stepping relay 407, conductor
408, the arminture and bacl contact of relay
10, the inner lefi-hand ar.

409, conduct
and front contact of velay 411, the

mature
upper contacts of camn 458, resistance ele-
the left-hand con-

ment 412, conductor 464,
(12), the right-hand arma-

tacts of cam 465
ture and alternate contact of relay 454, con-
ductor 466, terminal 555 of bank RS3, wiper
557, conductor 558 and thence to ground af
the inner right-hand armature and back con-
tact of relay 313, Relays 107 and 407 ener-
zize in this civeuit, velay 107 closing a cir-
cuilt as previously traced for driving se-
faence sivitch 110 out of position 11 and into
position 15, unless this cireuit is interrupt-
ed at the armature confacts of rvelay 107
prior to the sequence switch reaching posi-

tion 15. As soon sag sequence. switch 110

leaves position 11, the initial energizing cir-

cuit of relay 193 is opened at the lower left-
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Jeft-hand winding, left-hand armature and

18

hand contact of cam 115 (2 to 11), but relay
193 is maintained energized over the cir-
cuit extending through the winding of mag-
net 116, the winding ot relay 128, the lower
contact of cam 146 (11 to 14), the outer
right-hand armature and front contact of
relay 123, the upper contact of cam 147 (11
to 16), the outer right-hand armature and
front contact of relay 107 and thence to
ground through the Tower contacts of cam

19. As soon as sequence switch 110 leaves
position 11, the jnitial energizing cireult

of reloy 107 is opened ab the upper right-
hand contact of cam 119, but relay 107 ve-
mains locked to the fundamental clveuit
through its left-hand winding, left-hand ar-
mature and front contact and through the
left-hand contacts of cam 119.

During the rotation of sequence switch
110 from position 11 toward position 13,
an intermittent ground is connec od to the
fundamental circuit in shunt of the wind-
ings of sender stepping relay 407 which
may be traced irom hattery through the

front contact of relay 107 and thence to
oround through the upper left-hand and
Jower right-hand contacts of cam 188, this
shunt cireuit being closed in positions 1154,
1254 and 1354,

At the office sender upon the eneroization
of sender stepping relay 407 in the funda-
mental circuit, since the class gwitch hes
heen set into position 7 for 2 11l mechani-
cal call, a circuit is established for the No.
0’ counting relay 428 which may be traced
from battery through the winding of relay
498, lead 431, lead 431 Fig. 8, the upper con-
tact of class switch cam 373 (6 to 10), con-
ductor 374, the contact of cam 467 (12 to
13), the lower contact of cam 458 (12), con-
ductor 459, the inner right-hand armature
and front contact of relay 41l. conductor
420, the lower contact of cam 422, the arma-
tuve contact of sender stepping relay 407,
conductor 432 and thence to ground at the
Tower contact of cam 413, Relay 428, upon
energizing, locks up through the winding of
the No. 0’ counting relay 429, upon the first
deenergization of velay 407. When sequence
gwitch 110 ig passing through pesition 1184,
{he Wo. 0" cownting relay 429 enevgizes in
parallel with relay 409, relay 409 opening
the fnmdamentesl circulf and causing theve-
by the release of refays 107 and 407. Relay
107, upon deenergizing, OpeENs the previ-
ously traced civewit extending through the
winding of sequence switch magnet 110 for
arresting sequence switch 110 in position 12.

With sequence switeh 110 of the district
selector in position 12, the brushes 151 and
156 of the district selector are connected
over the contacts of coms 149 and 157 to the
right-hand windings of repeating coil 189

b

ond to the windings of polarized relay 174
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and the ealling subscriber’s line is conmected
through contacts of cams 60 and 166 to the
windine of supervisory relay 175 and the
jefthand windings of repeating coil 189,
o fuily sot forth in the afore-
plication of 1. A Stearn. the ealled
rer’s | is tosted and ringing cur-
is applied

Release of the office sender.

Toliowing falling colnotion and the deen-
ereizntion of velay 107, the holding cireuit
for relav 1973 is onenad ond relay 1 923, upon
% weeng the cirenit of relay A2,

vy cloged for sdveueing the
iteh S into position 10 which

3 from ground at the outer
arinature and back contact of
Aductor 875, terminal E59 of
ot eviteh RS. wiper 527, condue-
piehi-hand srmature and nor-
+ ot relay 503, econductor 525 antd
1 the armature contacts and

Py
(e

ing moemet 724 to hattery.
With steering switch RS in position 10, &
civewit js now closed for advancing the class

cyriteh 206 ant of position 7 and into posi-
bHon 16, which cirenit may be traced from

Voo dd e
hattery

{hrough the magnet winding of
1 206, the tower left-hand contact of
cam 208 (3 ta 15), condueter 230, conductor
976, terminal 560 of hank RS (5) of switeh
RS, wiper 5T, econductor 58 and thencee to

richt-hand armature

oround at the inmer

and back contact of relay 313.

Ag soon as class switeh 306 leaves Dosi-
tion 15, the locking civeuits of advance ve-
:

Tavs 358 and 8606, of wipe-ont relay 364 and
of transfer velavs 411, 430, 404 and 404 are
opened ot the upper contact of cam 238 (3
to 15). and these relays thercupon deener-
oize.

With elass switeh 306 in position 16, the
right-hand operaling winding of relay 533
i« shunted over conductor HGL. the lower
Toft-hand and upner right-hand contacts of
cam 897, condurter 330, conductor X6, ter-
minal 560 of bank RSP ot evriteh NS, wiper
557, eonductor and thenee to ground ot
Mhe armature contact of rolay 913, and ve-
lay 333 unon doeeroiziny closes o rireit
fop advameing clos awinh 306 it B0t
tion 17 and o the Tocking cireuit of re-
lay 527 The cirenid far cdvancing class
awiteh 306 into position 17 may be traced
from hattery throueh the magnet winding
of evitch 206, the lewer richt-Tand contaet
of com 505 (16). conductor 37T the right
hend armature and back contact of relay
299 and thence to around on eondnetor 314
af the contact of class switeh cam 321 Re-
Iay 855, upon deenergizing, closes a c¢ir-
cuit for advancing sender sequence switch
400 out of position 12 into normal position
1, which' may be traced {rom battery
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through the magnet winding of switch 400,
the lower right-hand contact of cam 401 (2
to 18), conductor 468 and thence to ground
at the inner left-hand armature and back
contact of relay 535.

With class switch 206 in position 17, a
restoring circuit for the units register U is
established which ‘'may be traced from
ground at the inner right-hand armature
and back contact .of relay 313, over con-
ductor 558, wiper 557, terminal 560, con-
ductor 376, conductor 330, the right-hand
contacts of cam 3827, conductor 523, con-
ductor 607, wiper 606 and the off-normal

o terminals of bank U! of the units register

U, the armature contacts and magnet wind-
ing of stepping magnet 623, conductor 512
and thence to battery through the winding
of slow-to-release relay 503. Relay 508 and
stepping magnet 623 energize in this cir-
cuit, the magnet 623 causing the wipers of
the units register to be restored to normal
position. As soon as wiper 606 reaches its

- hormal position, the grounded conductor

30

fos.§
1

-

40

~minals of the numerical and code

50

60

magnets during

607 is connected through wiper 606 and
the normal terminal of hank U ', over com-
ductor 605, wiper 604 and off-normal ter-
minals of bank T* of the tens register T,
the armature contacts and magnet winding
of stepping magnet 622, conductor 512,
thence to battery through the winding of
relay 503. Through the operation of mag-
net 622, the tens register T is restored fo
normal position. In a similar manner all
of the registers including the code registers
A and B are restored to their normal posi-
tions. Following the restoration of register
A and the deenergization of slow-to-release
relay 503 which is maintained energized in
series with the windings of the s epping
the restoration of the reg-
isters, a circuit is established for advancing
steering switch RS out of position 10 intg
its normal position, which ecircuit may be
traced from ground on conductor 607,
through the wipers and normal bank ter.
registers,
conductor 562, the No. 10 terminal of bank
RS wiper 527, conductor 526, the right-
hand. armature and back contact of relay 503,
conductor 525 and thence to battery through
the armatnre contacts and winding of step-
ping magnet 524. As soon as steering switch
RS reaches normal position, the circuit of
magnet 524 is opened at the wiper 527,
With steering switch RS in normal posi-
tion, a circuit is established for advancing
class switch 306 into position 18, which cir-
cuit may be traced from battery through
the magnet winding of switch 306, the upper
left-hand contact of cam 305 (3 to 17), con-

- ductor 378, the normal contact of bank RSs,

65

wiper 557, coniductor 558 and thence to
gronad at the inner right-hand armature
and back contact of relay 313. When the

17

class switch leaves position 17, the locking
circuit of class relay 829 is opened at the
lower contact of cam 338 (4 to 17). With
sender sequence switch 400 in position 1
and class switch 306 in position 18, a cir-
cuit is established for advancing class switch
306 into normal position 1 which may be
fraced from battery through the magnet
winding of switch 306, conductor 879, class
switch cam 380 (18), conductor 469, the
lower contacts of cam 418 (1), conductor
419, the inner right-hand armature and back
contact of relay 411, conductor 420, the nor-
mal contacts of the outer left-hand arma-
ture of relay 421, the lower contact of cam
422 (1), conductor 423 and thence to ground
at the upper contact of cam 413 The cir-
cuits of the office sender are now entirely
restored to normal condition and-the sender

BE available for use in establishing other

connections.

Restoration of the conmection upon the ter-
mination of the conversation.

Upon the movement of the district se-

quence switch into position 12 for estab-

lishing the talking circuit through the re-
peating coil 189 of the district link, the cir-
cuit of relay 102 wag opened at the upper
left-hand contact of cam 115 (2 to 11), but .
relay 102 is held energized over the arma-
ture and front contact of relay 175 and the
right-hand armature and front contact of
relay 102 during conversation or so long as
the calling subscriber maintains his receiver
off the switch-hook. Upon the termination
of the conversation and the restoration of
the calling subscriber’s receiver to its switch-
hook, relay 175 becomes deenergized and
opens the cireuit of relay 102, which in turn
opens the circuit of relay 101. Upon the
deenergization of relay 102, a cireuit is es-
tablished for advancing sequence switch 110
out of position 12 and into position 17 which
may be traced from battery through the
magnet winding of switch 110, the left-hand
contacts of cam 176 and thence to ground at
the normal contacts of the right-hand arma-
ture of relay 102.- Upon the deenergization
of relay 101, sequence switch 110 is advanced
out of position 17 into position 18 over a
circuit ‘which may be traced from battery
through the magnet winding of switch 110,
the upper left-hand and lower right-hand
contacts of cam 176, the right-hand arma-
ture and back contact of relay 101 to ground
at the lower contact of cam 131 (17 to 15).
With sequence switch 110 in position 18 a
circuit is established for the downdrive
magnet 177 which may be traced from bat.
tery through the winding of magnet 177,
the upper right-hand and lower left-hand
contacts of cam 176 and thence to ground at
the normal contacts of the right-hand ar-
mature of relay 102. Magnet 177, upon en-
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ergizing, presses the depending portion of
switeh shaft 127 against the constantly ro-
tating downdrive drum 178, thereby moving
the switch shaft downwardly into normal
position. As soon as the switch shaft
reaches mormal position, a circuit is es-
tablished for advancing sequence switch
110 from position 18 into normal position
1. which may be traced from battery
through the magnet winding of switch 110,
the lower right-hand contact of cam 111
(5 to 18), the normal commutator segment
179, shaft wiper 132 and thence to ground
at the upper right-hand contact of cam 131
(9to ).

"Upon the opening of the circuit through
relay 101, cut-off relay 106 of the calling
subscriber’s line becomes deenergized and in
the well-known manner the subscriber’s in-
-dividual line switch 100 is restored to nor-
mal position. When sequence switch 110
leaves position 1414, the holding circuit over
the right-hand contacts of cam 188 and test
brush 140 is opened and the release of in-
coming selector 185 and of final selector 190
is initiated and takes place in the well-
known manner. All of the apparatus em-
ployed in the establishment of the connec-
tion between the lines of the calling sub-
ceriber C and the called subscriber D has

‘now been restored to normal condition.

Routing call to trouble desk wpon display of
permanent signal.

If a permanent or bright sigral is dis-
played on lamp 226 indicating no dialing or
line trouble, the operator at the monitoring
position of the trouble desk inserts the plug
P of one of her cord circuits in the jack J.
A cireuit is thereupon established from bat-
tery through the winding of sleeve relay 237
of “the cord circuit, the sleeve contacts of
plug P and jack J and thence to ground
through the left-hand winding of relay 201.
Relay 201, upon energizing, disconnects the
impulsing leads 308 and 309 from the wind-
ings of register control relay 307 and coil
310. Following the energization of relay
201, relay 307 1s maintained energized over
a local circuit which may be traced from
battery through the winding of relay 307,

conductor 200, the right-hand winding of

55

60

relay 201, the front contact and right-hand
armature of relay 201 and thence over con-

-ductor 202, to ground through the left-hand

winding of coil 310. At its outer left-hand
armature, relay 201 disconnects the ground-
ed conductor 213 from the holding circuits
of relays 203, 215 and 217 and the monitor-
ing ‘switch M is restored to normal position
in the manner hereinbefore described. A
talking circuit is now established between

“the operator’s set 235 and the calling sub-

68

scriber’s line G, the calling subscriber be-
ing supplied with talking current from the
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battery associated with the right-hand wind-
ing of repeating coil 236 of the operator’s
cord eircuit.

Upon establishing a talking circuit with
the calling subscriber’s line, the operator
challenges the calling subscriber and if no
response is received she withdraws the plug
P from the jack J and inserts it in jack J’.
A circuit is now established for relay 566
which may be traced from battery through
the winding of this relay, conductor 567,
the tip -contacts of jack J” and plug P and
thence to ground through the upper right-
hand winding of repeating coil 236. Relay

566, upon energizing, closes an obvious cir- ©

cuit for relay 568, opens the circuit extend-

ing overconductor 607 and at its inner right-

hand armature and front contact establishes
a locking circuit for itself which is effective

as soon as relay 533 becomes energized as °

hereinafter described.

Relay 568, upon energizing, closes a cir-
cnit for advancing the register steering
switeh RS from normal position through po-
sition 1 into position 2. The steering switch
is advanced from normal position into po-
sition 1 by a circuit whicg may be traced
from battery through the winding and arma-
ture contacts of stepping magnet 524, con-

Fuctors 525 and 526, wiper 527, the normal

terminal of bank R8¢, conductor 528 the
outer left-hand armature and front contact
of relay 568, conductor 569, wiper 570 and
thence to ground at the normal terminal of
bank RS¢.” Upon reaching position 1, switch
RS is further advanced into position 2 over
a cirenit which may be traced from battery
through the winding and armature contacts
of magnet 524, conductors 525 and 526, wip-
er 527, the No. 1 terminal of bank RS¢, con-
ductors 531 and 571, the inner left-hand
armature and front contact of relay H68,
conductor 569 and thence to ground throngh
wiper 570 and the No. 1 terminal of bhank
RS, When the switch RS reaches position
2, relay 538 becomes energized over a circuit
extending through its windings, conductor
534, the No. 2 terminal of bank RS, wiper
506, conductor 507 and thence to ground
at the inner right-hand armature and front
contact of relay 313.

At its right-hand armature and front con-
tact relay 568 establishes a cirenit for plac-
ing battery potential upon a bank terminal
of the translator switch for governing the
setting of the translator switch for routing
a1.connection to a trunk circuit terminating
in the trouble desk. The circuit over which
battery potential is applied ma be traced
from Dattery through the right-hand arma-
ture contacts and left-hand winding of relay
535, the right-hand armature and front con-
tact of relay 568, conductor 572 and thence
to bank terminal 657 of Lank TS* of the
translator switch. With relay 533 now enerv-
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gized the translator switch is started and
under the influence of itg stepping magnet
608 rotates its wipers until the test wiper
610 engages the bank terminal 657. Asg soon
as the wiper 610 engages terminal 657, relay
535 becomes energized to stop the movement
of the translator switch and to initiate the
movement of class sequence switch 306 out of
as hereinbefore described. Under
the assumption that the translator switch TS
has stopped in position 6, a circuit becomes
established for relay 829 for arresting the
class switch in position 8 as soon as the
class switch reacheg position 734 which may
be traced from battery through the wind-
ing of relay 899, the upper left-hand contact
of cam 882 (73, to 8), the lower right-
hand contact of cam 383, conductor 384, ter-
minal 658 of bank TS® of the translator
switeh, wiper 617, conductor 618, thence to
ground through the inner left-hand arma.
ture and front contact of relay 585, °

With the class sequence switch 306 set
In position 8, the office sender proceeds to
set the district selector in the manner pre-
viously described, but in this instance upon
an idle trunk of a group extending to the
trouble desk of the office, in the case as-
sumed the trunk shown in I ig. 1. Follow-
ing the setting of the district selector, the
sender sequence switch 400 moves into posi-
tion 10, in’ which position a trunk test is
made as previously deseribed. If the se-
lected trunk. is in operative condition, that
is, neither talking conductor of the trunk
applied
to the incoming end of the trunk through
the windings of the trunk relay 154, Fig.
1, and the frunk test relay 349 will become
operated over a cireuit which may be traced
from battery through the left-hand wind.
ing of relay 154, the normally closed con-
tacts assoclated with the upper armature
of relay 153, bank terminal 152, brush 151,
the right-hand contacts of cam - 149, con-
ductor 124, the inner right-hand armature
and front contact of relay 123, wiper 195
of switch ST, conductor 334, conductor
335, the contact of cam 386, conductor 337,
the left-hand winding of relay 457, conduc-
tor 473, the lower contact of cam 348 (8),

the winding of relay 349, conductor 350,

the contact of cam 444 (934 to 10), the outer
left-hand armature and back contact of re-
lay 411, conductor 851, the right-hand arma-
ture and back contact of relay 353, conduc-
tor 352, wiper 159 of switch SF, conductor
158, the lower contacts of cam 157, brush
156, bank termina] 155, the normally closed
contacts associated with the intermediate
armature of relay 153 and thence to ground
through the right-hand winding of relay
154. Relay 3849, upon energizing, closes a
cireuit over conductor 854 and through the
winding of relay 433, Relay 433, “upon

‘of cam 418 (9 to 10).
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energizing, closes a circuit for advance re-
lays 358 and 366 which may be traced from
battery through the windings of these re-
lays in parallel, over conductor 367, the up-
per contact of class switch cam 355 (8),
the lower contact of cam 437 (10), the left-
hand armature and front contact of relay
433, conductor 488 and thence to ground at
the upper contact of clags switch cam 338
(3 to 15). Relay 366, upon energizing,
closes a locking cireuit for itself and for
relay 853 extending through its inner right-
hand armature and front contact and thence
to ground at the upper contact of cam 338,

Upon the energization of advance relays
353 and 366, the sequence switch 110 of the
district selector 150 is advanced into posi-
tion 11, whereupon the previously traced
fundamental circuit is established between
the winding of control relay 107 and the
winding of sender stepping relay 407 for
controlling talking selection. Upon the
energization of relay 407 in this circuit, a
circult is established for the No. 2 counting
relay 414 which may be traced from bat.
tery through the winding of counting relay
414, the armature and baclk contact of No.
2" counting relay 415, lead 416, lead 416
Fig. 3, the lower contact of cam 373 (8),
conductor 874, conductor 474, the upper
right-hand contact of cam 446 (9 to 10),
the lower right-hand contact of cam 418
(10), conductor 419, the inner right-hand
armature and back contact of relay 411, the
normally closed contacts associated with the
outer left-hand armature of relay 421, the
upper contact of cam 422 (9 to 10), the
armature and front contact of relay 407
and thence to ground at the upper contact
At the district se-
lector the energization of velay 107 estab.
lishes a circuit for sequence switch 110
which in passing through positions 1154,
12% and 13% closes the previously traced
shunt circuit for shunting the windings of
sender stepping relay 407, In response to
the energizations and deenergizations of
sender stepping relay 407, the counting re-
lays operate in succession until the No. 0"
counting relay 429 energizes in parallel
with relay 409, whereupon the fundamental
circuit is opened and through the deener-
gization of relay 107 at the district se.
lector the sequence switch 110 is arrested
in position 14,

Following talking selection at the district
selector, relays 802, 307, 312 and 313 at, the
office sender” become deenergized and the
cireuits of the office sender are restored to
normal condition in the manner hereinbe-
foré described, with the exception that the
register steering switch RS is advanced out
of position 2 and into position 9 immediate-
Iy upon the deenergization of relay 313
over ' a circuit extending from battery
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through the winding and armature contacts
of stepping relay 524, the strapped termi-
nals of bank RS® of switch RS, wiper 557,
conductor 558 and thence to ground at the
inner right-hand armature and back con-
tact of relay 318.

With sequence switch 110 of the distriet
selector in position 14 a circult is established
over the brushes of the selector switch,
which may be traced from battery through
the left-hand winding of trunk relay 154,
the normally clesed contacts associated with
the upper avmatuve of relay 153, bank ter-
minal 152, brush 151, the upper right-hand
and lower lefi-hand contacts of cam 149,
the upper right-hand winding of repeating
coil 189, the winding of polarized relay 174,
the lower right-hand winding of repeating
coil 189, the upper left-hand and lower
right-hand contacts of cam 157, brush 156,
bank terminal 155, the normal contacts as-
sociated with the intermediate armature of
through the
right-hand winding of relay 154. The cus-
rent flowing through this cirenit is in the
proper direction to energize relay 154, but
relay 174 is not effectively energized. Re-

lay 154, upon energizing; establishes a cir-

cuit for the auxiliary sigmal lamp 167
which may be traced from battery through
lamp 167, the left-hand -armature and con-
tact of relay 154 and thence to ground at
the outer left-hand armature and normal
contact of relay 168, and at its right-hand
armature and front -contact establishes a
civeuit for slowly flashing the trunk lamp
171, which circuit may be traced from bat-
tery through the slow interrupter 173, the
normal contacts of the outer right-hand
armature of relay 168, the right-band arma-
ture and front contact of relay 154 and
thence to ground through lamp 171,

'The operator at the sender monitor’s posi-
tion of the trouble desk noting the flashing
of lamp 171 inserts the plug P of cne of hev
cord circuits, such as shown in Tig. 2, in
the jack 169 indicated by the flashing trunk
lamp 171. Upon the insertion of the plag
in the jack a circnit is established from bat-
tery on the sleeve conductor of the cord,

~ over the sleeve contacts of the plug P and

- ‘55

‘80

-85

jack 169 to ground through the winding of
cut-oft relay 153. Cut-oft relay 153, upon
energizing, disconnects the windings of
trunk relay 154 from the trunk circuit and
locks the trunk relay 154 in a loeal clreuit
which may be traced from battery through
the left-hand winding of relay 154 and to
ground through the make contacts associated
with the upper armature of relay 153. At its
lowermost armature and contact relay 153
establishes a circuit for make busy relay
168, which latter relay closes a locking cir-
cuit for itself extending through the make

contacts associated with its inner left-hand
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armature and to ground through the discon-
nect key 170. Relay 168, upon energizing,
disconnects the slow interrupter 173 from
the circuit previously traced through lamp
171 and associates a steady source of current
with the circuit of this lamp for maintain-
ing it illuminated and at its outer left-hand
armature opens the cirenit of auxiliary lamp
167. At its inner left-hand armature and
front contact relay 168 connects ground to
the multiples of test terminal 142 for main-
taining the selected trunk circnit busy to
other district selectors.

Upon the connection of the operator’s
cord circuit with the trunk circuit and the
disconnection of the windings of relay 154
from the trunk circuit, battery current is
supplied for the windings of polarized re-
lay 174 from battery at the right-hand wind-
ines of repeating coil 236 Fig. 2, and cur-
rent now flows through' the windings of re-
lay 174 in such a direction as to cause the
offective energization of this relay. A cir-
cuit is now established for relay 107 which
may be traced from battery through the
right-hand winding of this relay, the lower
contact of cam 108 (14 to 15), the armature
and contact of relay 174 and thence to
ground at the upper left-hand contact of
cam 181 (12 to 1415). Relay 107, upen en-
ergizing, closes a circuit for advancing se-
quence switch 110 out of position 14 and
into position 15 which may be traced from
battery through the magnet winding of se-
quence switch 110, the upper left-liand con-
tact of cam 111 (11 to 14), the inner right-
hand armature and front contact of relay
107 and thence to ground at the right-hand
contact of cam 112. Sequence switch 110
upon leaving position 1414 opens the cir-
cuit of relay 107, but relay 107 now remains
locked over its left-hand winding, Jeft-hand
armature and front contact, the upper con-
tacts of cam 138, test brush 140 and thenee
to ground on test terminal 142 and remains
locked until the operator initiates the release
of the connection.

With sequence switch 110 in position 15, a
talking cireuit 1s established between the
calling subscriber’s line and the operator’s
position, over the upper contact of eam 160
and the lower right-hand contact of cam
166, through switch hrushes 151 ard 156,
bank terminals 152 and 155, alternate arma-
ture contacts of velay 153, thence over tip
and ring contacts of jack 169 and plug P to
the tip and ring strands of the operator’s
cord cireuit, the calling subscriber’s line be-
ing supplied with talking current from the
Dattery associated with the repeating coil
936 of the operator’s cord circuit.

The operator at the trouble desk now pro-
ceeds to take the necessary Steps for having
the trouble on the calling line cleared and

‘having taken such steps proceeds to with-
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draw the plug P from the
the withdrawal of the plug the windings of
relay 154 are again associated with the con-
ductors of the trunk cireuit and relay 154
remains energized over the calling subscrib-
er’s line loop until the calling subseriber
restores ‘his receiver to its switchhoolk or
until the subscriber’s line is open. by the
trouble man who is in search of trouble on
such subscriber’s line. When relay 154 de-
energizes since at this time relay 168 is en-
ergized, a circuit is established from bat-
tery through the fast interrupter 172, the
inner right-hand armature and front con-
tact of relay 168, the right-hand armature
and back contact relay 154 and to ground
through lamp 171 and lamp 171 flickers
to signal the trouble operator that the
trouble on the calling line which is asso-
ciated with the permanent signal trunk has
been cleared. v ’

In response to the flickering of lamp 171,

jack 169. TUpon

the operator opens the key 170 thereby re-’

leasing relay 168 which disconnects ground
potential from test terminal 142 and thereby
releases relay 107 of the district selector.
Relay 107 upon deenergizing establishes the
circuit previously traced for advancing se-
quence switch 110 out of position 15 and
into. position 186, Upon- leaving position
15%4, the locking circuit of relay 102, which
circuit was maintainted over the upper con-
tacts of cam 1389 and to ground through
the right-hand armature and front contact
of relay 102 from the time the talking cir-
cuit was cut through from the calling line
to the operator’s position, is opened and relay
102 deenergizes thereby opening the cireuit
of sleeve relay 101. Wiih relays 101 and
102 deenergized, the relays of the district
selector and the release of the individual

~line switeh 100 proceed in the manner here-

inbefore described.

Unfinished dialing. District selection

only
completed.

It the calling subscriber does not finish
dialing the complete number, sender lamp
226 is illuminated dimly as previously de-
scribed to signify to the monitoring opera-
tor that the calling subscriber has not fin-
ished dialing and for some reason has not
released the connection with the -sender.
The operator noting the dim lamp inserts
the plug P of her cord circuit in the jack
J, challenges the calling subscriber and upon
recelving no response inserts the plug P in
the jack J”, whereupon relays 566 and 568
become energized as hereinbefore described.
Since it is assumed that the subscriber has
dialed sufficient digits to advance the steer-
ing switch RS beyond position 1, the trans-
lator switch and class switch .are set at this
time in accordance with the code which the

relays 812 and 313.

21

subscriber has dialed and the sender circuits
start to function to set the district selector
in accordance with the office code which the
subscriber has dialed. With steering switch
RS in a position beyond position 1 and rela
566 energized, a circuit is established for the
Wwipe-out relay 864 which may be traced
from battery through the winding of this
relay, conductor 368, conductor 381, the
outer left-hand armature and front contact
of relay 566, strapped terminals of bank
RS¢ of switch RS, wiper 570, conductor
569, the inner left-hand armature and front
contact of relay 568, conductors 571 and
531, the off-normal terminals of bank B2 of
code register B and thence to ground
through wiper 532. Relay 364, upon ener-
gizing, locks to ground on conductor 438
through the upper contact of cam 338 (8 to
15), and at its intermediate left-hand arma-
ture and front contact connects direct
ground to conductor 849 whereupon the cur-
rent flowing through the right-hand wingd-
ing of differential relay 102 of the district
selector is increased to such an extent that
this relay becomes differentially balanced
and deenergizes,

Relay 102, upon deenergizing, opens the
cireuit of relay 101 whereupon a cireuit is
established
L1i0 into position 7, this cirenit extending
from battery through the winding of ge-
quence switch magnet 110, the lower left-
hand contact of cam 111 (2 to 6), the right-
hand armature and back contact of relay
101 and thence to ground at the lower Jeft-
hand contact of cam 131 (17 to 15). With
sequence switch 110 in position 7, a circuit
is established for the downdrive magnet 177
extending from battery through the wind-

ing of this magnet, the right-hand contacts

of relay 176 (7), the right-hand armature
and back contact of relay 101 and thence to
ground at the lower left-hand contact of cam
131. Magnet 177, upon energizing, presses
the depending portion of switch shaft 197
against the downdrive drum 178 thereby
driving the switch shaft downwardly into
normal position. When the switch shaft
reaches normal position a eircuit is closed

over normal commutator segment 179 for

advancing sequence switch 110 into normal
position, which circuit may be traced from
battery through the magnet winding of
switeh 110, the lower right-hand contact of
cam 111 (5 to 18), normal segment 179,
shaft wiper 182 and thence to ground at
the right-hand contact of cam 131 (9 to 7).
- When sequence switch 110 leaves posi-
tion 1014, the impulsing circuit previously
traced through the winding of register con-
trol relay 307 is opened and relay 307 there-
upon deenergizes, opening the circuits of
From this point the
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office sender is restored to normal condi-

‘tion as hereinbefore described.

Unfinished dialing. Selection proceeded be-

yond the district selector.

If the calling subscriber has dialed suffi-
cient digits to advance the register steerlng
switch RS to a position such that gselection

has proceeded beyond the district selector at

the time dialing is stopped; then when the
monitoring operator in response to the flick-
ering of lamp 226 inserts the plug P in the
jack J” and relays 566, 568 and 864 become

‘energized as hereinbefore described, it be-
15

comes necessary in order to release the sender
to set the incoming and final selector
switches. The district selector is ‘therefore
controlled as previously described in accord-
ance with the setting which the translator
switeh TS has taken from the A and B code
registers and following the completion of
district group selection, the sender sequence
switch 400 advances into position 9. With
sender sequence switch 400 in position 9 and
wipe-out relay 364 cnergized, a civeuit 1s es-
tablished for advancing sequence switeh 400
into position 10 for testing the trunk ex-
tending to the incoming selector 185. This
from battery through

the magnet winding of switch 400, the lower

‘Yeft-hand contact of cam 401 (9), conductor

360, the right-hand contacts of cam 339 (4 to
7Y, conductor 385, the outer left-hand arma-
ture and front contact of relay 364, con-

‘ductor 386, the lower contact of cam 450 (9

to 18), conductor 402, the left-hand arma-
ture and front contact of relay 329, con-
ductor 331, thence to ground at the outer
left-hand armature and front contact of
velay 535.

“ncoming brush and group selection and
final brush selection now take place as pre-
viously described in positions 12, 14 and 16,
respectively, of sequence switch 400, such se-
lections being controlled from banks TH?,
TH* and H*, and H?® of the thounsands and
hundreds registers if these registers have
veceived a setting by digits dialed by the
calling subscriber, or if they have not been
set by the calling subscriber then selection is

sontrolled from No. 6 counting relay leads

conmected to the normal bank terminals of
banks TH® and H°.

Fhe purpose of controlling selection from
the normal bank terminals of the numerical
registers in case the registers have not been
set by the calling subscriber is to effect mini-

mum selective movements of the selector

‘switches to bring about a quicker establish-

ment of the connection and consequently @
quicker releass of the connection and of the
sender. ' ' :
Following: the final brush selection the
sender sequence switch 400 moves into posi-
tion 17 as previously described, from which
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position it is immediately advanced into po-
sition 18 by reason of the cireuit previousty
traced over conductors 385 and 386, through
the armature contact of wipe-out relay 364
In position 18 tens or final group selection
is made after which sequence switch 400 ad-
vances as hereinbefore described into posi-
tion 2 for controlling units selection. —Tf
neither the tens nor units registers have heen
set by the calling subscriber, these registers
will control final tens and units selections
over the No. 0 counting relay leads couneeted
to the normal terminals of their banks T°
and U? During units selection, however,
the cireuit hereinbefore traced from wiper
655 of the units register U, over cunductor
656, through the right-hand armature and
contact of relay 364, conductor 365 and
thence to ground, is opened at the right-
hand armature contact of wipe-out relay 364,
and consequently, the final selector switch
advances to the telltale position, causes the
advance of the incoming selector and releases
as fully set forth in the application of F. A
Stearn, Serial No. 464,242, filed April 25,
1921,

‘At the sender since no circuit is estab-
lished for counting relays during final units
selection, relay 409 does not energize and
therefore upon the advance of the Incoming
selector and the reversal of current over the
fundamental circuit, overflow relay 457 op-
erates as hereinbefore described and es-
tablishes a circuit for relay 421 which at
its left-hand armature and front contact es-
tablishes a circuit for the No. 0 counting re-
lay. In the manner previously described the
No. 0’ counting relay energizes and cs-
tablishes a circuit for advance relays 366
and 353 and since at this time wipe-out relay
364 is energized, a circuit is cetablished for
advancing sender sequence switch 460 out of
position 2 and into position 11. This circuit
may be traced from battery through the
magnet winding of sequence switeh 400, the
upper right-hand contact of cain 439, the
left-hand armature and front contact of re-
lay 436, conductor 440, the outer right-hand
armature and front contact of relay 421, con-
ductor 371, the left-hand armature and front
contact of relay 353 and thence to ground at
the intermediate left-hand arnmture and
contact of relay 364.

Talking selection is then made as herein-
before described, following which the office
sender is released. Since at the time talking
selaction is completed refays 101 and 102 are
deenergized, the distriet selector and incom-
ing selector are released in the well-known
manner.

Tt having been assumed that the calling
subseriber’s receiver has been inadvertently
left off the hook following the incomplete
dialing, the district selector 150 will imme-
diately become associated through the send-
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er finder ST with a new office sender and
after a predetermined time interval, the
monitoring switch M will operate to cloge
the circuit for brightly lighting sender lamp

226 individual to the sender which ig now
being employed. The register - steering

switch of this sender will not have left nor-
mal position, therefore, when the monitor-
ing operator inserts the plug P in the jack

In response to the signal on lamp 226,
the sender
selector 150 upon the terminal of a perina-
nent signal trunk extending to the trouble
position. The trouble operator may. then
establish a connection with the calling sub-
scriber’s line over the seized trunk and take
the necessary steps to clear the trouble on
the calling subscriber’s line.

Trouble at the sender,

If trouble is found with the sender it
may be taken from active service by the
monitoring operator through the insertion
of a plug having ground connected to its
sleeve contact in jack J7, whereupon make
busy relay 825 of the sender becomes ener-
gized and at its right-hand armature and
front contact connects ground to conductor
300 for making the sender busy to all sender
finders having aceess thereto, The operator
may then communicate with the calling sub-
seriber over jack J associated with the send-
er and inform the subscriber that the sender
is out of order and that he should hang up
and reinitiate the desired call.

From the aforegoing discussion it will
be apparent that if the calling subscriber
tails to dial or does not finish dialing and
fails to respond to the monitoring operator’s
challenge, that the operator may readily
route the calling line to g bermanent signal
trunk terminating at the trouble desk and
thus free the office sender which the sub-
seriber has taken for uge immediately, so
that it may revert to common use.  Also, if
trouble is found with the sender, the defec-
tive sender may be rendered busy and the
calling subscriber advised to hang up and
reinitiate the desived call.

What is claimed is:

1. In a telephone exchange system, a call.
ing subscriber’s line, selector switches for
extending a connection from said line, a reg-
ister sending mechanism for controlling said
switches, means associated with said calling
line for setting the registers of said sending
mechanism in accordance with the designa-
tion of a desired connection, an operator’s
position, a signaling device associated with
said operator’s position, meang operative
after a. delayed setting of said registers for
operating said signaling device, a trunk cir.
cuit, and means effective upon the responge
of the operator to said signaling device for
cancelling the setting of said registers im-

will immediately set the district.

28

and for re-
setting said vegisters to contro) the extension
of said calling line to said trunk cireuit,

2. In a telephone exchange system, g call-
Ing subscriber’s line, selector “switches for
extending a connection from said line, a
register sending mechanism for controlling
sald switches, meang associated with sai
calling line for setting the registers of said
sending mechanism in accordance with the
designation of a desired connection, an op-
erator’s position, a jack individual to said
sending mechanism at gaid operator’s posi-
tion, a signaling device associated with said
jack, meang operative after g delayed set-
ting of said registers for operating said sig-
naling device, a trunk circuit, and means,
effective upon a connection with said jack
In Tesponse to said signaling device, for
cancelling the setting of said registers im-
posed by the calling subscriber and fop
resetting said registers to control the exten-
sion of said calling line to said trunk eip-
cuit,

3. In a telephone exchange system, a call-
g subseriber’s line, selector “switclies for
extending a connection from said line, g
sending mechanism for controlling said
switches comprising registers, a translator
and a class switch, means associated with
said calling line for setting the registers of
said sending wechanism, an operator’s posi-
tion, a signaling device associated with said
operator’s position, means operative after
a delayed setting of gaid registers; a trunk
cireuit and means effective’ upon the re.
sponse of the operator to said signaling de-
vice for resetting said translator and class
switch to control the extension of said call-
ing line to said trunk circuit.

4. In a telephone exchange system, a call-
ing subscriber’s line, selector “switcheg for
extending a connection from said line, g
register sending mechanism for controlling
said switches, a sending dial associated with
said calling line for setting the registers of
said sending mechanism in accordance with
the designation of a desired connection, an
operator’s position, a signaling device asgo-
clated with said operator’s position, means
operative after the failure of the calling sub-
scriber to complete the dialing of a desired
number for operating said signaling device,
a trunk circuit, and means effective upon the
response of the operator to said signaling
device for cancelling the setting of said reg-
isters imposed by the calling subscriber and
for resetting said registers to control the
extension of said calling line to said trunk
circuit.

5. In a telephone exchange system, a call-
g subscriber’s line, selector switches for ex-
tending a connection from saiq line, a reg-
ister sending mechanism for controlling said
switches, a sending dial associated with said

posed by the calling subscriber
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calling line for setting the registers of said
sending mechanism in accordance with-the
designation of a desired connection, an: op-
erator’s position, a jack individual to said
sending mechanism. at said operator’s posi-
tion, a signaling device associated with said
jack, means operative after the failure of
the calling subscriber to complete: the dial-
ing of a desired number for operating said
signaling device, & trunk cireuit, and means
effective upon a connection: with said jack
in response to: said signaling deviee for can-
celling the setbing. of said registers imposed
by the calling supscriber and’ for resetting
gaid registers to control the extension of said
éalling line to said trunk circuit.

6. 1n a telephone exchange system, 2 call-
ing subscriber’s line, selector switches for
extending a connection from said line; a reg-
ister sending mechanism for controlling said
gwitches, means- associated with said call-
ing line for setting the registers of said
sending mechanism in accordance with the
designation of a desired connection, an op-
erator’s pesition, a signaling device asso-
ciated with said operator’s position, means
operative after the delayed: setting of said
registers for operating said signaling de-
vice, a trunk circuit, means effective upon
the response of the operator to said signal-
ing device for cancelling the setting of said
registers imposed by the calling subseriber
and for resetting said registers to control
the extension of said calling line to said
trunk cireuit, and means for releasing said
sending mechanism upon the extension of
caid line to said trunk circuit,

7. Tn.a telephone exchange system, a call-
ing subseriber’s line, selector switches for ex-
tending a connection from. said: line; a reg-
jster sending mechanism for controlling said
switches, a sending diak associated with said
calling line for- setting the: registers of said
sending mechanism in accordance with the
designation of = desired: connection; ani op-
erator’s position, a signaling device: asso-
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ciated with said'f‘o%ae:ator’s pesition and.op-
erative after the failure of the calling sub-
seriber to complete the dialing of the de-

sired number, and means effective upon the :

response of the operator to said signaling
device for wiping out the connection par-
tially established by said sending mecha-
nism by veason of the incomplete dialing
by said subseriber and for releasing said
sending mechanism..

3. In a telephone exchange system, a call-
ing subscriber’s line, selector switches for ex-
tending a connection from said line, a reg-
ister sending mechanism for controlling said
switches, means associated with said calling
line for setting the registers of suid send-
ing mechanism in accordance with the des-
ignation of a desired connection, a trunk
circuit terminating at an operator’s posi-
tion, and means operative after a delayed
setting of said- registers for cancelling the
setting of said registers imposed by the call-
ing subscriber and for resetting said sending
mechanism to control the extension of sai
salling line to said trunk cireuit,

9. In a telephone exchange system, it call-
ine subscriber’s line, selector switches for ex-
tending a connection from said line, a reg-
ister sending mechanism for controlling said
switches, means associated with said ealling
line for setting the registers of said sending
mechanism in accordance with the designa-
tion of a desired connection, an operator’s
position, a trunk cireuit extending from the
terminal bank of ome of said switches to
caid operator’s position, and means opera-
tive after o delayed setting of said regsters
for cancelling the setting of said registers
imposed by the calling subseriber and for
resetting said sending mechanism to: control
the extension of said calling line to said
trunk circuit.

Tn witness' whereof, T hereunto subscribe
my name this 25th.day of April A. D., 1921

OTTMAR H. KOPP.
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