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UNITED STATES

1,916,761

PATENT OFFICE

ISRAEL H. HENRY, OF EAST ORANGE, AND RALPH E. HERSEY, OF MADISON, NEW

JERSEY, ASSIGNORS TO BELL TELEPHONE LABORATORIES, INCORPORATED, OF NEW

YORX, N. Y., A CORPORATION OF NEW YORK

TELEPHONE EXCHA]}IGE' SYSTEM .

Application filed August 23, 1932. . Sérial No. 630,010.-

This invention relates to telephone ex-

-change systems and more particularly to cir-

cuits for enabling an operator to complete
calls over step-by-step switches.
ject of the invention is to provide improved
apparatus whereby. an operator may control
the setting of such step-by-step switches by
a ten-button keyset at her position.

he usual method of controlling step-by-
step switches from an operator’s position is
to provide the operator’s position with a dial
which impulses directly into the step-by-step
switches. - It has been found, however, in
practice that an operator can establish con-
nections at far greater speed and thus estab-

lish more connections within a stated period

it provision is made to enable the operator
to write up the designations of desired con-
nections upon a keyset at her position. Such
an arrangement has heretofore been disclosed
for enabling toll operators to complete con-

. nections over panel dial switching equipment

25

30

36

40

45

in the Patent No. 1,780,906 granted Novem-
ber 11, 1930, to W. W. Carpenter and R. K.
Hersey. N .

In accordance with the present invention,
provision is made whereby an operator may
set step-by-step switches to complete local or
toll connections under: the control of a set
of ten digit keys at her position. This is
accomplished through the provision of a
sender which becomes associated with the
outgoing- trunk circuit taken: for use by the
operatoer to complete the desired connection,
which sender is arranged to record the digits
of the line designation keyed by the oprator
and to transmit directive impulses to step-
by-step switches accessible over the outgoing
end of the trunk circuit. ‘

In step-by-step - exchange = systems the

switch trains for completing connections

may comprise a variable number of selector
switches dependént upon the character of
the call to be established. For the purpose.
of discriminating between  classes of -calls
the trunks outgoing from the operator’s po-
sition’ are divided into groups, four for ex-
ample, each group being individual to a par-
ticular class of call. All trunks have access
through a group of link circuits to-a group

The ob-_

of senders. Any trunk taken for use by the
operator becomes automatically connected to
an idle sender imimediately after the oper-
ator plugs a cord circuit of her position into
the trunk jack. i
may know what class of call it is to control
and therefore how many series of impulses
1t should transmit to selector switches pro-
vision is made in the trunk circuit for set-

ting up in the sender a class record corre:

sponding to the group or class to which the
particular trunk belongs. For this purpose
each trunk, depending upon’ the group to
which it belongs, establishes class registra-
tion circuits from the trunk to the sender as
soon as the sender becomes connected to
the trunk, over four control conductors, two
of which are later used for transmitting digit

registration control impulses from the oper-.

ator’s keyset and two of which later form
the impulsing loop from the sender to the
selectors to be set thereby. -

Four class records are thereby set up in
the sender corresponding to the four groups

of outgoing trunks.  These classes may bé

fixed, where all connections to be established
by the sender will require the transmission
of the same number of digit series, or may
be variable, whers some connections made

over the group of trunks may require a dif:-

ferent number of digit series than other con-
nections over the same group. The grouping
of the trunks and the corresponding class
record established in the sender may also in-

dicate whether or not immediate ringing is’

to be applied frem the sender. This feature
of setting up a class registration in the send-
er has been made the subject matter of an

application of I. H. Henry, Serial No. 630,-

009, filed herewith. ‘

On calls recorded in the'sender as-variable
class calls a start indication is keyed by the
operator which indicates to the sender when
the operator has completed keying the entire
designation of a call,” For all fixed class calls
the sender begins to transmit impulses in
accordance with any registered digit assoon
as the digit is registered. For variable ¢lass
calls the sender may begin to transmit im-
pulses in accordance with any registered digit

In order that the sender
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as soon as the digit is registered or, if de-
sired, may delay the sending of impulses for
any registered digit or digits until a succeed-
ing digit has been rvegistered or until the
operator has keyed the start indication.

For controlling the transmission of im-
pulses from the sender to selector switches,
two polarized relays are provided, the timing
of whose operation is controlled through the
charging and discharging of a condenser
whereby timed impulses of a character which
insures accurate setting of the selectors is
attained.
digit series transmitted is controlled by a
group of seven pairs of counting relays which

are operated in succession by the impulsing ..
relays, the number of pairs of relays operated

during the transmission of any digit being
under the control of the register upon which

the operator has registered that particular
digit. The counting relays are also employed

in conjunction with the impulsing relays for
measuring off time intervals between suc-
cessive digit series to allow time for selectors
to hunt for idle trunks and are also employed
for measuing off a time interval for the ap-
plication of ringing current from the sender
on such class calls as require immediate ring-
ing from the sender. The time interval
measured between successive digits for such
variable class calls may be varied by chang-
ing the number of pairs of counting relays
which will be operated in accordance with
the class of call registration recorded in the
sender.

For a more complete understanding of this
invention, reference may be had to the fol-
lowing detailed description taken in connec-
tion with the attached drawings in which:

Tig. 1 shows an operator’s cord circnit for

extending connections to trunks extending

to dial switching offices and a portion of
the equipment at the operator’s position;

Fig. 2 shows the operator’s keyset and
telephone set circuits;

Tig. 8 shows a trunk circuit of one group
or class terminating in a jack accessible to
the operator’s cord civcuit of TFig. 1, and in
a first selector switch and the diagrammatic
representation of other selector switches and
a. called subscriber’s line;

Tigs. 3—1B, 83—C and 3—D show modified
strapping necessary when the trunk circuit
belongs to other groups or classes;

Figs. 4 and b taken together show a link
cirenit for associating a sender such as is
disclosed in Figs. 6 to 9, inclusive, with the
trunk circuit of Fig. 3. In Fig. 4 the trunk
finder and in Fig. 5 the sender finder of the
link are disclosed ; ‘

Figs. 6 to 9, inclusive, show a sender cir-
cuit, Figs. 6 and 7 disclosing control relay

equipment of the sender, Fig. 8 disclosing

the impulse counting relays and relays of

three of the sender registers, and Fig. 9 show-

The number of impulses of any

1,918,761

ing relays of the remaining registers of the
sender; and

Tig. 10 is a diagram showing the mannerin
which the several figures of the drawings
should be assembled to disclose the complete
embodiment of the invention.

The trunk finder 450 shown in Fig. 4 may
be of the well known Strowger type having
both rotary and vertical stepping movements,
but being used as a hunting switch it is also
equipped with a vertical group commutator
and commutator brush. In addition, it is
equipped with additional brushes to afford
additional points of access to conirol con-
ductors extending to frunl circuits.

The sender finder 550 of Fig. 5 is of the
well known step-by-step rotary type having
no definite norimai position and always re-
maining standing when idle on the terminals
of the sender last used in extending a con-
nection. '

The selector switches disclosed diagram-
matically in Fig. 3 may be of the well known
Strowger type responsive to directive im-
pulses transmitted thereto from the sender,
but are preferably of the type usually em-
ployed for establishing toll connéctions.

Completion of a call from an iniercepting
: trunk

It will be first assumed that a call is incom-
ing to the operator’s position of Fig. 1 over
the trunk jack 100 from an intercepting trunk
from a connector multiple and that the oper-

ator answers the call by inserting plug 101

of her cord circuit shown in Fig. 1 into jack
100. Arcircuit is established thereupon from
ground over the sleeves of jack 100 and plug

101 to battery through the winding of relay

102 and the winding of marginal relay 103
in series and to battery in parallel therewith
through the non-inductive winding 104 of
relay 103. At the same time the trunk lamp
(not shown) is extinguished. Relay 102 op-
erates but relay 103 -does not operate over
a high resistance ground connected to the
sleeve of the trunk employed for intercept-

ing service from connector multiples, and

establishes a circuit for the supervisory lamp

105 extending from battery over the inner

contact of relay 102, resistance 106, back con-
tact of relay 107, back contact of relay 108,
to-ground through lamp 105, and in parallel
therewith from battery over the inner con-

tact of relay 102, resistance 106, back contact-

of relay 107, back contact of relay 108, inner
lower back contact of relay 109, inner nor-
mal contacts and winding of relay 110 to
ground at the lower right normal contact
of key 111. Relay 110 locks in-a circuit
from battery at the inner contact of relay
102, inner upper alternate contacts and wind-
ing of relay 110 to ground at key 111. A
circuit is now closed from battery through

{0
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" one -winding of the back: bridge relay of the

connector (not shown) which has extended

tips of jack 100 and plug 101, upper normal
contact of key 114, upper left winding of
repeating coil 113, upper back contact of re-
lay 103, lower winding of relay 108, lower

back contact of relay 109, upper back con-.

tact of relay 137, resistance 138 to battery
and from ground through the other winding
of the back bridge relay of the connector
over the rings of jack 100 and plug 101, lower
normal contact of key 114, lower left wind-
ing of repeating coil 113, inner lower back

contact of relay 103, intermediate lower back:

contact of relay 109, lower back contact of

relay 137 to baftery through high resistance
~intercepting trunk circuit from a sefector

139. - Relay 108 does not. operate in this cir-
cuit and due to the high resistance 139 the

back bridge relay of the connector does not:

operate. , ,
operator. throws her listening

~key 111 to the right or talking position relay

110 releases and a circuit is established from
ground at the outer left back contact of relay

- 201, conductor 112, upper right contact of key

30

'35

111 to battery through the winding of relay
117 which operates and establishes a circuit

from battery at the inner contact of relay 102,

inner lower contact of relay 117, conductor
115, to ground through the winding of relay

202, Relay 202 operatesand connectsbattery

over its outer contact, winding of relay 203,
resistance 204, right back contact of relay

201, conductor 205, middle lower contact of

relay 117, resistance 119, middle lower back

contact of relay 109, inner. lower back con-

- tact of relay 103, lower left winding of re-

C 40

[
<

peating coil 113, lower normal contact.of key

114, rings of plug 101 and jack 100 to the

trunk cireuit. - Ringing current or silent in-
terval battery operates relay 209 or relay
203; which. connect ground through inter-

_rupter contacts 206, contact of relay 209 or

relay 203, back contact of relay 207 to bat-
tery through the 'winding of relay 208. Re-

« lay 208 operates.and locks through the wind-

ing of relay 207, outer contact of relay 208
to ground at: the inner contact.of relay 202.
With relay 208 operated . direct ground is

~connected through resistance 204 to the ring
-of the trunk-over the path traced for tripping

ringing current and for holding relay 203

operated. When the interrupter contacts 206

again- open, relay 207 operates in the locking

+-eircuit of relay 208 and both relays are then

cd

Ot

held operated to ground at the inner contact

~of relay 2020 "When the interrupter contacts

again close with relay 207 operated, relay
1201 operates in‘a circnit from battery through
- its winding, front contact of relay 207, front:- ,
‘the operator’s telephone set 213 thus produc-

contact of relay 203-to ground at interrupter
contacts 206. ‘Relay 201 lock over its right
front contact to ground:at-the inner contact
of relay 202, opens the ringing: circuit from

“geries with relay 102..

3

the ring of the trunk through resistance 204

- and the windings of relays 203 and 209, closes

an obvious circuit through the upper wind-
ing of relay 200 and removes direct ground

from the operating circuit of relay 117 in *

the cord circuit. - Relay 117 is now held op-
erated ‘over the previously traced circuit to

‘ground through resistance 210. Relay 117

of another cord circuit of the position will
not-operate in this circuit through resistance
210 in case a talking key of such cord circuit
should at this‘time be operated to the talk-
ing position. This is for the purpose of pre-
venting two eord circuits from being con-
nected to the operator’s telephone and keyset
circnits at the same time. ‘ o
Had the cord circuit been connected to an

multiple, not requiring the tripping of ma-

‘chine ringing, relay 201 would be operated

over conductor 118, inner upper contact of
relay 117 to ground at the contact of relay
108 ‘which in this case will be operated in
Relay 201 upon op-
erating will cause the operation of relay 200.

With' relay 200 operated, a talking path
ig- established from the upper right wind-
ing of repeating coil 113, inner upper right

‘contact of key- 111, conductor 120, upper

contact of relay 200, right winding of repext-

‘ing coil 211, condenser 212, lower contact of

rvelay 200, conductor 121, 1nner lower right

-7

B ¥

80

contact of key 111, to the lower right wind-

ing of repeating coil 113.. Assuming that
the operator’s telephone set 213 is plugged

up, the talking path just traced is indue-
‘tively associated therewith through the left

winding of repeating coil 211 and the op-
erator is enabled to converse with the call-
ing subscriber to ascertain information con-
cerning the desired conunection. '

It will be ‘assumed that the desired con-
mection is of a.character which can bé com-

pleted over a trunk such as is shown in Fig.

3, with the straps 301,302, 308 and 304 con- 1

nected as shown to join cdonductors 305 and
306, 307 and 308, 309 and 311, and 812 and
313, and with straps 325, 826 and 827 also
connected. ~ The operator first’ tests. for an
idle trunk of the group by touching ‘the tip
of plug 122 to the sleeve of the jack of a
trunk of that group.  If the trunk is busy

there will be battery potential on the sleeve .

and this potential will be transmitted over

“the tip ‘of plug 122, the upper normal con-

tacts of relay 193; the upper back contoct of
relay 124, the upper normal contact of key
125, conductor 126, condenser 214 to ground
through the upper right winding of repeat-
ing coil 215 which induces the busy poten:
tial through the left winding of coil 215 into

ing'a click in her receiver. Assuming that
she tests the trunk circuit of Fig. 3 and finds
that it is idle and receives no click, she in-

20
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serts plug 122 into jack 314 thereby estab-
lishing a circuit extending from ground
through the windings of relay 815, sleeves of

jack 314 and plug 122, windings of relay -

127 and marginal relay 128 in series to bat-
tery and in parallel therewith through re-
sistance 129 to battery. Due to the inclusion
of both windings of relay 315 in this circuit,
marginal relay 128 does not receive sufficient
current to operate but relay 127 operates.
Relay 315 also operates and performs func-
tions which will be deseribed hereinafter.
Relay 127 upon operating closes a circuit
extending from battery over its lower con-
tact, the lower normal contact of key 125 to
ground through the winding of relay 124
which operates, opening the busy test circuit

~ at its upper back contact and at its inner

Go

b

upper and inner lower front comtacts, con-
nects the tip and ring contacts of plug 122
to the right windings of repeating coil 113.
Relay 127 at its lower contact also estab-
lishes a circuit for lamp 130 extending over
the upper back contact of relay 131. Pre-
paratory to keying the digits necessary to
complete the connection the operator now de-
presses the key 216 and with the talking
key 111 operated to the right a .circuit is
established from ground at the lower back
contact of relay 218, the right contact of
key 216, conductor 217, the lower interme-
diate contacts of key 111, the upper wind-
ing of relay 128 to battery at the lower con-
tact of velay 124. Relay 123 thereupon op-
erates and locks in a circuit from battery
over the lower contact of relay 124, lower
winding and inner front contact of relay 123,
conductor 132, back contact of relay 219 and
in parallel to ground through resistance 220
and the winding of relay 218. Relay 218
operates in this circuit opening the initial
operating circuit of relay 123 and closing
an obvious circait for relay 221 which op-
crates.  Relay 123 at its upper and lower al-
ternate contacts disconnects the tip and ring
contacts of .plug 122 from the right wind-
ings of repeating coil 113 and connects these
contacts over conductors 133 and 134 with
the operator’s keyset circuit.

Relay 221 upon operating closes an ob-
vious circuit to light lamp 222, connects
ground over conductor 223 for supplying

operating ground to the keys of keyset 224

and establishes a cireuit from ground at its
upper contact, through the winding and up-
per normal contacts of relay 225, conductor
188, upper alternate contacts of relay 123,
tips of plug 122 and jack 314, lower back
contact of relay 816, upper front contact cf
relay 815, lower back contact of relay 317

to battery through the winding of relay 318.
Relay 318 operates in this circuit but relay-
995 being marginal does not receive sufficient -

current to operate at this time due to the
high resistance of relay 318. :

1,916,761

Starting a link circuit to hunt for the selected
; trunk

Relay 318 upon operating establishes a
start circuit which may be common, for ex-

‘ample to a group of ten trunks, estending

from ground at the left contact of relay 313
over conductor 819 to battery through the
winding of group relay 400 of the link cir-
cnit which has first choice access to the group
of trunks in which the selected trunk is lo-
cated. Relay 400 upon energizing connects
ground over its upper contact to segment 407
of the group commutator of the link finder

450, corresponding to the bank level in which. -

the selected- trunk appears, in the case as-
sumed, the first or lowermost segment, and
establishes a circuit from ground at the back

‘contact of relay 401, over the lower contact of

relay 400, the lower normal contacts of make-
busy. jack 402, conductor 403, the lowermost
back contact of relay 500, to battery through
the winding of relay 501. Relay 501 ener-
oizes in this circuit and establishes a circuit
for relay 502 extending from ground over
the lower front contacts of relay 501, the in-
ner lower back contact of relay 503, con-
ductor 504, back contacts of vertical magnet
404 and rotary magnet 405, conductor 505 to

battery through the upper winding of relay

502.

With relay 502 operated a circuit is now
established for the vertical magnet 404 of
the trunk finder 450 which may be traced
from battery through the winding of magnet

404, conductor 506, the lower back contact of

relay 507, contact of relay 502 to ground at
the inner upper back contact of relay 500.
Magnet 404 upon operating opens. at its back
contact the circuit of relay 502 whereupon
relay 502 in turn deenergizes, opening the
circuit of magnet 404. Thus magnet 404 and
relay 502 reciprocally control each other to
cause the magnet 404 to step the brushes of

finder 450 vertically step by step until the _,

commutator brush 406 engages the grounded
segment 407. When this occurs a circuit 1s

established for relay 507 extending from

ground on segment 407, brush 406, conductor
408, the uppermost back contact of relay 500,
the upper winding of relay 507, conductor

© 508, the back contact of rotary magnet 405,

conductor 505 to battery through the upper
winding of relay 502. Relays 502 and 507
opérate in this circuit, relay 507 locking over

its lower winding and inner lower front con-

tact, inner lower back contact of relay 500,
conductor 509 to ground at the lower alter-
nate contacts of vertical off-normal springs
409 which closed when the trunk finder 450

“took the first step off-normal.  Relay 507 at

its lower back contacts also opens the oper-
ating circuit of the vertical magnet 404.
With both relays 502 and 507 energized a
circuit is now established for the rotary mag:
nét 405 éxtending from battery through the

90
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winding of magnet 405, conductor 510, the
lowermost. front contact of relay 507, the con-

tact of relay 502, to ground at the innermost”

upper back contact of relay 500. Magnet 405

upon energizing opens at its back contact the'

previously traced circuit extending through

the upper winding of relay 502 whereupon”

relay 502 deenergizes in turn opening thé cir-
Thus magnet 405 and

cause magnet 405 to step the brushes of finder
450 over the terminals of the first bank level

- to which they were previously raised until

15

.20

40

e

the set of terminals is reached in the level to
which the selected” trunk is connected.
Thereupon a ¢ircuit is established from. bat-
tery through the winding of trunk relay 821,
the r1ght contact of relay 818, the left normal
contacts of relay 322, inner lower contact of
relay 815, conductor 328, bank terminal 410,
brush 411, conductor 412, upper froat contact
of relay 501, winding of relay 511 to ground

through the lower winding of relay 502. Re-.

lays 821, 502 and 511 operate in this circuit,

relay 511 closing an obvious circuit for relay

503 and a-locking circuit for relay 501 ex-

‘tending from ‘battery threugh the winding

and inner lower front contact of relay 501
o k)

the lower contact of relay 511 to ground at -

the intermediate lower normal contacts of re-
fay 512 for holding relay 501 operated after

relay 500 operates:as later described: Relay"

503 upon operating closes -at its innermost
upper contact a shunt around the lower wind-
ing of relay 502, causing the release of relay
502, closes at its lower front contact an obvi-

ous operating circuit through the upper

winding of relay 500 and at its lower inter-
mediate contact prepares a circuit for relay
512. Relay 500 upon operating locks from
off-normal ground on conductor 509 over its
mnermost lower front.contact and lower
winding, conductor 513 to battery at the back
contact of relay 413 and at ils uppermost

back coritact and innermost lower back con-’

tact opens the initial operating and locking
circuits of relay 507. - Relay 507 thereupon
releages. - - S
At the trunk circuit upon the operation of
elay 821, a circuit is established for relay
317 extending from battery, winding of relay
inner front contact of ‘relay 821 to

[UVRGVE]

7
317,

2

;él.ay 315. Relay 317 locks directly to ground

at the inner upper front contact of relay 315

aver its inner upper front contact and opens
the circuit of relay 818 which upon deener-

gizing disconnects ground from rstart con-

ductor 319 and opens the operating circuit
of relay 821. Relay 321 is, however; held

operated “over conductor 323, -inmer lower"

front contact of relay 315, left normal con-
tacts of relay 322 and the Tower front contact
of relay 321. When ground is removed from

3 start ‘conductor 319 group relay 400 releases

oround at the inner upper front contact of-

if there is'at the time no other trunk in the

same ‘group in.a selective condition.
o H'zmtmgfor an z'dle_sendei"
At the time relay 501 operated immediate-
ly following the starting of the-link circuit,
a circuit was also established for relay 514

-extending from battery through the winding-
“of ‘velay 514, over the lower back contact of
“test relay 515 to ground at the lower front

contact of relay 501, At its upper front con-
tact relay 514 establishes a saturating circuit

from battery through the lower winding of

relay 515, front contact of relay 514, through

5

70

5

. for the -test relay 515 which may be traced

80

the middle winding of relay 515 to ground "

at the lower front contact of relay 501. Re-
lay 515 does not, however, become energized
sufficiently to- attract its ‘armatures. “At its

lower contact, relay 514 establishes a. circuit :
for stepping relay 516 of ‘the sender finder
-850 which extends from battery through the
-winding of relay 516, back contact of step- -
ping magnet-517, lower contact of relay 514

to ground at the. upper back contact of test
relay 515. Relay 516 upon energizing con-
nects the winding of the stepping magnet 517

85

90

to ground at the upper back contact of relay

515 whereupon magnet 517 energizes opening
the energizing circuit of stepping relay 516.

925

Magnets 517 and 516 thus reciprocally con-

trol each other thereby advancing the brushes

~of the sender finder 550 step by step in search

of an idle sender.. As soon as a terminal set’
is reached ‘to which an idle sender is con-

nected, a circuit becomes established for test

relay 515 extending from ground through
the middle winding of test relay 515, the up-
per front contact of relay 514, the lowermost
back contact of relay 512, the upper winding
of relay 515, the innermost-upper front con-
tact of relay 501, brush 518, conductor 519,
inner right back contact of relay 600, inner
left back -contact of relay 601 to battery
through resistance 602. Relay 515 now re-
ceiving current through all of its windings

100

105

110

operates quickly locking in a circuit extend-

~ ing from ground over its upper front contact

and upper winding, thence as traced to bat-

‘tery at the back contact of relay 601, opening

at its upper back contact the operating cir-
cuits of relay 516 and magnet 517 and open-
ing at its lower back contact the operating
circuit of relay 514. -~ , -

_After an interval measured by its slow re-
leasing characteristic relay 514 deenergizes
and if at this time the trunk finder has com-
pleted its operation and relay 508 has oper-

ated, a circuit is established for relay 512 ex- 1

tending from battery through the winding of

relay 512, the lower intermediate front con- -

tact of relay 503, the intermediate lower back
contact of relay 512, the upper back corntact

of relay 514, the lower front contact of relay

185
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515 to ground at the lower front contact of re-
lay 501. Relay 512 upon energizing closes a
holding circuit. for itself extending from bat-

tery through its winding, its innermost lower

front contact to ground at the upper front

contact of relay 503, opens at its inter-
mediate lower back centact its cwn initial
operating circuit, transfers the locking

circuit of relay 501 from ground at the inter-.
“mediate normal contacts of relay 512 to

ground through the upper back contact of
relay 514, the lower front contact of relay
515 and the lower front.contact of relay 501,
connects brushes 414 to 417, inclusive, of

7 finder 450 to brushes 520 to 523, inclusive, of

sender finder 550, establishes a circuit extend-
ing in parallel through the windings of re-
lays 524 and 525 over the upper front contact
of relay 512, brush 526, conductor 527,
through the left and intermediate windings
of relay 603, the upper normal contacts of
relay 604, to ground at the inner upper con-
tact of relay 605 and at its next-to-upper con-
tact connects battery through high resistance
533, the back contact of: relay 524, conductor
534, brush 423, conductor 424, through the
winding of relay 322 to battery for the pur-
pose of marking the trunk busy so long as

the link circuit is engaged therewith, Relays’
30 595 and 603 operate in the circuit traced but
relay 524 béing marginal -does not operate.

At 1ts upper contacts relay 525 bridges the
upper contacts of relay 501 in the holding
circuits of relays 511 and 321 to hold the lat-

“ter relays operated following the release of’

relay 501 and at its lower contacts establishes
an obvious circuit for relay 536 which closes
an alternative holding circuit for relay 512
for holding relay 512 operated following the
release of relay 503.

Should a second trunk of the same group
be selected at. this time with relay 500 oper-
ated and relay 507 deenergized and the group
relay 400 be operated, relay 400 will again
mark the lowermost commutator terminal
407 as before but will now start the trunk
finder normally having first choice access to
the group of trunks in the first level of its
bank and in the tenth level of finder 450.
This start circuit extends from ground at
the back contact of relay 401 over the lower
contact of relay 400, lower normal contacts of
jack 402, conductor 403, the lowermost front
contact of relay 500, the innermost upper
back contact of relay 507, conductor 528, the
lower normal contacts of jack 418, thence
through the relay of that link corresponding
to relay 501. Since the commutator segments
and bank multiples are slip multiplied in the
well known manner, the trunk finder started
will step vertically to its tenth bank level
when it will be arrested by its commutator
brush corresponding to brush 406 engaging
the tenth segment of its commutator which
is ultipled to the segment 407.  In a simi-

1,916,761 "

Jar manner should other trunks be placed

in a calling condition in the same trunk group -

the start conductor 819 will be extended to
start succeeding line finders which normally
have first choice access to other groups of
trunks. This starting arrangement is in ac-
cordance with the well known so-called.

“paddle wheel” start circuit arrangement.

‘7 At the sender upon the operation of relay

603 an obvious circuit is closed for relay

605 which in turn closes an obvious circuit
for relay 600. Relay 600 disconnects battery
through resistance 602 to make the sender
busy to other sender finders, connects ground
over its outer left front contact to the start
lead 607 extending to the sender time alarm
circuit and connects the right winding of
the sender time alarm relay 700 to the lead
608 aund over its inner right front contact
prepares a circuit for relay 609. Relay 606
also closes an operating circuit from ground
at its inner lower front contact over conduc-
tor 610 to battery through the winding of
relay. 701 which operates closing ground to
conductors 800, 801, 802, 900 and 901 for
furnishing locking ground to the sender reg-

70

-

38

00

ister relays and closing a -circuit over con- -

ductor 702 to battery through the winding
of rélay 611. Relay 611 operates to perform
functions to be later described.
also closes an operating circuit for transfer
relays 803 and 804 in series over conductor
811, outer right back contact of relay 703,
conductor 704, to ground at the inner upper
front contact of relay 606. Relay 808 upon.
operating locks itself and relay 804 operated
over its upper front contact, the upper back
contact of relay 814, conductor 812, upper
back contact of relay 612 to ground on con-
ductor 704 and extends its locking ground
over conductor 821, the right normal contacts
and winding of relay 703 to battery. Relay
703 operates and locks over its right alter-
nate contacts to ground on. conductor 704
and opens the initial operating circuit of'
relays 803 and 804. Relay 804 upon operat-

Relay. 606 ¢

100

110

ing connects the operating windings of the

relays 805 to 808, inclusive, of the first sender

register to the contacts of the key pulsing

relays 705, 706, 715 and 716 in readiness to

register the first digit keyed by the operator
Registering the class indication ‘

The trunks.to which the sender has access

are arranged in groups in accordance with

the number of digits required to complete
calls. Further subdivision in grouping may

115

120 -

be made. as follows: trunks requiring auto- .

matic start of ringing and trunks not requir-
ing .automatic start of ringing; trunks re-
quiring 0.6 seconds timing between the trans-
mission of series of impulses and trunks re-
quiring 0.4 seconds timing between the trans-
mission of series of impulses. Each group,
consisting of trunks for which the sender is.

125
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required to pulse out a single fixed number

of digits or of trunks for which the sender .

is required to pulse out several different num-

bers of digits under the control of the oper-

ator’s start key 226, and for which similar
ringing and timing conditions are required
constitute a class. The sender determines
the class of the call at the time of seizure by
the polarity of leads 306, 308, 811 and 313
of the trunk to which it is connected. -

The sender is arranged o function with
four classes of trunks which will be herein-
aiter referred to as classes:A, B, C .and D,
class relays 707 to 710, inclusive, being pro-
vided -to register these classes. Any class

~may require & fixed number of digits to be

20

25

3c

o

fis
pans

keyed or a variable number of digits fol-
lowed by an operation of start key 226;
automatic start of ringing or no ringing;

0.6 seconds timing between any two series of-

impulses sent out or 0.4 timing between any

two series of impulses that do not require

trunk hunting as the impulse seriss trans-

mitted to set a connector switch. A class

containing a variable number of digits may
consist of digits requiring automatic start
of ringing and also digits requiring no ring-
ing. The polarity connected to. leads 306,
308, 311 and 313 ledding from each trunk
cirenit to the sender through the link circuit
is determined by the arrangement of straps
301 to 304, inclusive. ‘ e ,

With the sender now assoclated with the
trnnk circuit the following relays of the send-
er may or may not be operated, dependent
upon the strapping in the trunk circuit. If
battery is connected to conductor 306, relay
613 operates in a circuit from conductor 306,
brush 417, conductor:-419, inner upper. front
contact of relay 512, brush 523, conductor
587, inner upper back contact of relay 614,

lower normal contacts and winding of relay

613 to ground at the upper contact of relay

606, If battery is connected to conductor 308,

€0

relay 614 operates in a ¢ircuit from conductor-

308, brush 416, conductor 420, next-to-inner-
upper contact of relay 512, brush 522, con-
ductor 529, upper back contact of relay 613,
lower normal contacts and winding of relay

50 614 to ground at the next-to-upper contact

of relay 606. : If battery is connected to con-
ductor 311 and ground to conductor 313, re-
Iay 618 operates in a circuit from battery on
conductor 311, brush 415, conductor 432, con-
tact 580 of relay 512, brush A21; conductor
531, lower back contact of relay 617, inner
lower. front contact of relay 611, lower back
contact of reiay 604, windings of polarized
relays 618 and 619 in series, conductor 620,
back contact of relay 711, conductor 712, up-
per back contact of relay 617, conductor 538,
brush 520, contact 532 of relay 512, conductor
433, brush 414 to ground on conductor 313,
thus operating polarized relay 618, polarized

“ relay 619 not receiving current in the proper

7

direction to operate. Relay 618 in turn closes
a circuit from battery, winding of relay 615,

.lower back contact of relay 616, contact- of

relay 618 to ground on conductor 704. If
battery is connected to conductor 318 and
ground to conductor 311 current flows
through the windings of polarized relays
616 and 619 in such a direction as to operate

70

relay 619 which in turn closes a circuit from .-

battery, winding of relay 616, lower back con-
tact of relay 615, contacts of relay 619, to
ground on conductor 704. Either relay 613
or relay 614 upon-  operating locks from
ground at contacts of relay 606 through its
own winding and lower alternate contacts
to  battery through resistance 621. Either
relay 615 or relay 616 upon operating locks
from battery through its winding and upper
front contact to ground on conductor 704.
Relay 613 if operated connects conductor
306 over the path just traced to conductor
537, thence over the inner upper back contact
of relay 614, lower front confact of relay 613,
upper back contact of relay 612, conductor
623, windings of relays 715,716 and 724 to 24-
volt battery, and connects conductor 308 over
the path just traced to conductor 529 thence
over the inner upper front contact of relay
613, lower back contact of relay 812, conduc-
tor 622, windings of relays 705, 706 and 714
to 24-volt battery. Relay 614, if operated,
connects conductor 306 over the path traced to
conductor 537, thence over the inner upper
front contact of relay 614, lower back contact
of relay 612, conductor 622, windings of relays
705, 706 and 714 to 24-volt battery, and con-
nects .conductor 308 over the path traced to
conductor 529 thence over the upper back con-
tact of relay 613, lower front contact of relay
614, upper back contact of relay 612, con-
ductor 623, windings of relays 715, 716 and
724 to 24-volt battery. Circuits for class re-
lays 707 to 710, inclusive, are closed as fol-
lows: With relays 614 and 616 operated, class
relay 707 is operated in 2 circuit from battery
through its winding, conductor 713, inner up-
per front contact of relay 616 to ground at
the upper front contact of relay 614; with

-relays 613 and 616 operated class relay 708

is operated in a circuit from battery through
its winding, conductor 717, intermediate up-
per contact of relay 616, upper front contact
of relay 613 to ground at the upper back con-
tact of relay 614; with relays 614 and 615
operated class relay T09 is operated in a cir-
cuit from battery, through its winding, con-
ductor 718, inner upper front contact of relay
615, to ground at the upper front contact of
relay 614; and with relays 613 and 615 op-
erated, class relay 710 is operated in a circuit
from battery through its winding, conductor
719, intermeadiate upper contact of relay 615,
upper contact of relny 613 to ground at the
upper back contact of relay 614.

The following table indicates the different
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sender relays that are operated by the trans-

position of leads 306, 308, 311 and 313 in the
associated trunk circuit to give the four-class

“indications:
NPT Battery on |: Ground on Relays
Class indication leads leads operated
308 and 313 | 306 and 311 614, 616, 707
...| 308 and 313 | 208 and 311 613, 616, 708
_| 308 and 311 | 306 and 313 614, 615, 709
306 and 311 | 308 and 313 | 613, 615, 710
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In the case assumed, the trunk of Fig. 3 is
a trunk of a fixed four-digit class requiring
the automatic start of ringing from the send-
er only in case the call is being completed by
an inward toll operator and requiring a short
interval of 0.4 seconds between the last two
impulse series which are to be transmitted

- therefrom to set the connector switch and,

consequently the straps 301 to 304 are con-
nected as shown to connect lead 306 to lead
305 and thence over the lower back contact
of relay 316, tips of jacks 814 and plug 122,
upper alternate contacts of relay 123, con-
ductor 133, upper normal contacts and wind-
ing of relay 225 to ground at the upper con-
tact of relay 221; lead 308 to lead 307 thence
over the upper back contact of relay 316,
rings of jack 314 and plug 122, lower alternate
contacts of relay 123, conductor 134, upper
back contact of relay 227 to battery through
resistance 228 lead 311 to lead 309 thence to
ground through one winding of the control
relay not shown of the first selector 300 in
which the trunk terminates; and lead 313 to
lead 312, thence to battery through the other
winding of the control relay of the first se-
lector 300. Thus as indicated in the preced-

" ing table, relays 614, 616 and class relay 707

are operated. As previously described relay

614 upon operating connects 24:volt battery-

through the windings of relays 705, 706 and
714 to conductor 306 and thence as traced to
ground through the winding of relay 225 at
the operator’s keyset circuit, thereby operat-
ing relay 225 which locks over its upper al-
ternate contact through resistance 228 to bat-
tery, closes the circuit of relay 227 over its
lower contact, the upper back contact of re-
lay 229 to ground at the upper contact of re-
lay 9221 and closes the circuit of lamp 230 from
battery through the lamp, the lower back
contact of relay 229, the lower contact of re-
lay 225, upper back contact of relay 229 to
ground at the upper contact of relay 221.
The lighting of lamp 230 at this time is a sig-
nal to the operator that the sender is in con-
dition to receive and register the first digit.
Relay 227 upon operating connects 48-
volt battery through resistance 231 and its
lower front contact to conductor 232 for sup-
plying battery to key contacts of keyset 224
and connects the keyset conductors 233 and
934 over its upper alternate and inner lower

1,916,761

front contacts to conductors 134 and 183 and
thence over the circuits traced to 24-volt bat-
tery through the windings of pulsing relays

715,716 and 724 and the windings of pulsing -

relays 705,706 and 714, respectively.
Keying the called line designation

Tt will be assumed that the operator in
order to establish a connection to the line 360,

the designation of which is the four-digit

number 1879, depresses the keys 235, 236, 237

and 288 in the order named.  Upon the de-

pression of key 235 to register the thousands
digit 1 ground on conductor 223 1s con-

nected through low resistance 239, the con- &

as. -

tacts of key 235, conductor 234, thence
traced to 24-volt battery, through the wind-
ings of impulse relays 705,706, and 714. Due

to the inclusion of low vesistance 289, sufli-

cient current flows to operate both the sen-
sitive relay 714 and the marginal relay 706,
but polarized relay 705 does not receive cur-

rent in the proper direction through  its

winding to cause its operation.

Relay 714 upon operating, with transfer
relay 803 operated as previously. described,
establishes a circuit extending from ground
at its contact over conductor 822, inner lower
front contact of relay 803, to battery through

the winding of transfer relay 813. Relay ¢

813 operates and locks in series with trans-
fer relay 814 from battery through the wind-
ings of relays 813 and 814, middle upper
front contact of relay 813, upper back contact
of transfer relay 824 to ground on conductor
812, but relay 814 being shunted as'long as
relay 714 remains operated does net operate
at this time. Relay 706, upon operating
closes .a circuit extending from ground at

its contact over conductor 720, inner low con- 1

53

&y

tact of transfer relay 804, to battery through -

the lower winding of register relay 805.. Re-
lay- 805 operates and locks over-its upper
winding and inner lower front contact fo
ground on conductor 800. :
‘When the operator releases the depressed
key 235, relays 706 and 714 release, relay 714
removing the shunt from around the wind-

-ing of transfer relay 814, whereupon relay

814 .operates in the locking circuit of relay
813, opening at its upper back contact the
locking eircuit of transfer relays 803 and 804
whereupon ‘these relays release. Relay 804
disconnects the operating circuits extending
from the windings of relays 805 to 808 in-
clusive of the first register from the contacts
of impulse relays 705, 706, 715, and 716, and
relay 814 upon operating connects the con-
tacts of the impulse relays to the windings of
relays 815
register.
When the operator depresses key 286 to
register -the hundreds digit 3, 48-volt battery
on conductor 232 through low resistance 231,

is connected over the contacts of key 236, con- ¢

to 818, inclusive, of the second 12t

1t
1
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- winding of trausfer velay 828.
~tor 812, but relay 824 | oemo

~AS rela} 714 remains operat

“front contact of transfer rela V 5’1&

.of these relays is

1,918,761

ductor 234, thence as traced to 24-volt battery

through the windin gs-of impulse relays 705,
706 and 714. The direction of current now
flowing through the windings of these relays
is such as to onerate the poh rized relay 705

and since a low resistance hae bee on inciuded’

opera nto,

in the circuit relays 706 and 714 a
Relay 714 upon- 01361 ating with ﬁ ‘I‘stel re-
lay 814 operated closes a cireuit from omund
over conduc: or 822, 1 mml 1 pd ¢

AT

Wwer

0
of transfel 1elay 81 8, to b‘v tc"'* th ‘cugh the
umw} ()3:.;
opera ates and locks in series with the .men“y
of relay 824, middie upper front contact of
relay 823, conduetor 83 1, upper back co miact
of transfer v *’a,v 904 to ground onda

G0
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‘ate at this time. Relay 708 upon operat

e}

closes a circuit e\tendmg from: gJ ound at

inner lower
to bat tery
through the lower winding of 1 whtel velay
815. Relay 815 upon ope: Aatmo Tlocks over

its contact over conductor 720,

“its upper winding and inner lower f" nt con-

tact to ground on conductor 80, Relay 705
upon opemtmd closes a cireuis o\tmdmo
from ground at its contact over u)ndhct_m.
721, lower contact of transfer relay 814 to
batteiy through the upper winding of vegis-
ter relay 816. - Relay 816 u pon ope ing locks
over its lower winding and front contact. to

oxound on conductor 801.

* When the operator rele‘tses depressed Lzu)'

236, relays 705, T06 and 714 release, relay 714
opening the shunt around ‘nhe winding of
transfer relay 824, whereupon rel‘w 824 oyei-
ates in the locking cirenit of velay 823, open-
ing at its back contact the locking civenit
of transfer relays 813 and 8§14 where Bupon
these relays reledse. Relay 814 disconnects
the ‘operatinig circuits of register velays 815

‘to 818 mcluswe from the contacts of im pulse
‘relays 705, 406 715 and 716

nd- relay. 824
upon operating con nects the; cchkicm of tmw
impulse relays to the windings of register
relays 825 to 828, inclusive.

When the opemtm depresses key 237 to
register the ten digit-7 of the wanted line
nulnb91, 48-volt bahem on conductor 282
through low resistance 231 is connected
throatrh high 1;51%&11@@ 240, left contacts of
key 237 7, conductor 234 thence as traced to

24-volt battery tﬂlouoh the windings of im-

pulse relays 705, 706 a and 714. - The duectlon
of current now flowing through the windings
Much agto operate‘ polarized
relay 705 and since high resistance 240 has
been included in the operating éircuit: mar-

ginal relay 706 does not operate but sensitive

relay Ti4 operates. Relay 714 upen operat-
ing with tr ‘ms'fe'r relay 813 now released and
transfer el lay 823 operated, closes a’circuit
from 01ound at its contact over conductor

t ‘oper ate at this time.
1irg-closes a circuit emepdmg from ground at
its contact over conductor T21, 1ower contact

‘per winding of register relay 828.

‘all these impulse 1elwys respond.
“upon operating connects ground at-its con-

“ductor 833,

-8.4.4, inner lower back contacts of relays 803
-and 813, inner lower front cortact of relay
823, conductor 832, winding of transfer relay
-903 to battery.
in series with the winding of transfer relay
904, middle upper front contact of relay 903,

Relay 903 operates and locks

baek contact of transfer relay 914 to Uround
on conductor 812, but relay 904 being shunted
as long asrelay 714 remains opﬁmtgd does not
Relay 705 upon operat-

of transfer relay 824 to battely through the
upper winding of register relay 826. Relay

826 operates and locks over its lower wind-
“ing and lower contact to ground on conduc-
tor 802.

- Key 937 also closes 2 c1rcmt from ground
on conductor:223 through low res1stance 241,

- right contacts of key 25( conductor 233 and

thence as traced to 24- volt battely through

the windings of impulse relays 715, 716 and -
The current now flowing is not in the -
‘proper -direction to operate polamzed relay
ST15-but. since only low resistance 241 has
been included in the operating circuit both

724,

relay 724 and marginal 1elay ‘T16 operate,
Relay 724 upon operatmfr merely ‘duplicates
the function of relay 714 already described
and relay 716 connects grounJ at its contact
over conductor 722, upper front- contact of
transfer relay 824 to batter v through the up-
Relay 828
operates and:locks over its lower winding and
lower contact to.ground on coductor 802.
‘When the operator releases depressed key
237 impulse relays (Oo, T14, 716 and 724 re-

lease, relays T14 and 724 opening the shunt

around - the winding of transter relay 904
which now opers ates in the locking circuit, of
relay. 903 opening at its:back. contfmct the
locking circuit of transfer relays 823 and 824
whereupon these latter relays release.
lay 824 disconnects. the operating circuits of
the register . relays. 825 to 8)8 inclusive,
from the contacts of the impulse relays
lay 904 upon operating connects the-contacts

- of the impulse relays to the windings of regls-,
- ter relays 905 to°908, inclusive.

- Inresponse.to the dep1 ession of key 238 for
the units digit 9 48-volt battery is connected
through low resistance 231 over conductor
232, the 1 right contacts of key 238, conductor

. 20.) and - the nce as traced throucrh the wind-

ings of impulse relays 715, 716 ‘and 724 to

94 volt battery. . Dueto the connectlon of 48-

‘resistance
‘Relay 724

volt - battery throuo'h -a low

tact ‘over conductor 822, inner lower back
contacts of transfer 1ehys 803, 813, 823, con-
inner lower: front contact of
transfer 1‘elay 903, conductor 911, inner left
front contact of -class relay 707 ‘which was'

“assumed to be-operated, conductor 624 to bat-

9
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tery through the winding of relay 625. Re-
lay 625 operates and locks through the wind-
ing of relay 612, front contact of relay 625
to ground ‘on conductor-704, but relay 612
being shunted as long as relay 724 remains
operated does not operate at this time. Re-
lay 716 upon operating cloges a clrcuit ex-
tending from ground at its contact over con-
ductor 792, upper front contact of transfer
relay 904 to battery through the upper wind-
ing of register relay 908. Relay 908 operates

‘and locks over.its lower winding and lower

contact to ground on conductor 900. - Relay
715 upon operating closes a circuit extending
from ground at 1ts contact over conductor
793, inmer upper front contact of relay 904
to battery through the upper winding of re-

lay 907 and in parallel through the winding

of relay 729 to battery. ~Relay 907 operates
and locks over its lower winding and lower
contact to ground on conductor 900. Relay

7929 also operates but is ineffective at this

time.
Key 238 also closes a circuit from ground
through low resistance 239, high resistance

242, left contacts of key 238, conductor 284,
_thence as traced to 24-volt battery through
‘the windings of impulse relays 705, 706 and

714 but due to the direction and strength of
the current flowing only relay 714 operates
duplicating the function of impulse relay
7924 already described.

- When the operator releases the depressed

key 238, impulse relays 714, 715, 716 and 724

release, relays 714 and 724 opening the shunt
around the winding of relay 612, whereupon
relay 612 operates in the locking circuit of
relay 625, disconnecting ground from con-
ducfor 812 at its inner upper back contact

“thereby releasing transfer relays 903 and 904.

Transter relay 904 upon releasing disconnects

_the operating circuits of register relays 905

and 908, inclusive, from contacts of the im-
pulse relays. Relay 612 upon operating dis-
connects the windings of impulse relays 705,
708 and 714 at its lower back contact from
the impulse path previously traced to con-

- ductor 233 at the keyset-circuit and extends

- 50

the impulse path over its lower front contact,
conductor 628, right back contact of relay
7925, inner left back contact of relay 726 to
48-volt battery through the right winding of
relay 727, and disconnects the windings of
impulse relays 715, 716 and 724 at its upper

> back contact from the impulse path previ-

ously traced to conductor 284 at the keyset

circuit and extends this impulse path over its

upper front contact, conductor 627, inner left
back contact of velay 725, outer left back con-

¢ tact of relay 726 to 48-volt battery through

the left winding of relay 728.-
At the kevset conductor 233 extends

‘through the winding of polarized relay 243

to 24-volt battery and: conductor 234 extends

¥ through the winding of pol_arized relay 244

1,918,761

to 94-volt battery. Relays 243 and 244 both
operate but relays 727 and 728 being margi-
nally wound do not operate at this time.
With relays 243 and 244 both operated an
obvious circuit is closed for relay 245 which' 70
locks to ground at the upper contact of relay

‘991 and connects ground over its upper con-

tacts to conductor 284 whereby marginal.
relay 727 in the sender operates and locksin
a circuit extending from battery through the” 73
winding of relay 726, left winding and con-
tact of relay 727, to ground on conductor 704.
Relay 726 upon operating disconnects the op-
erating windings of relays 727 and 728 from
the cireuits previously traced through the 80
windings of polarized relays 243 and 244 at
the keyset circuit, relay 243 now releasing but

“relay 244 being held operated over the upper

contacts of relay 245. Relay 243 upon re-
leasing closes a circuit from ground at. its” 85
back contact, lower contact of relay 245,
winding of relay 219 to battery. Relay 219
operates and opens the circuit of relay 218
which upon releasing in turn releases relay
991. Relay 221 upon releasing in turn re- 90
leases relays 245, 244, 219, 295 and 227 and
extinguishés lamps 222 and 280.  Relay 221
upon releasing also. releases relay 123 in the
cord circuit. The operator’s keyset circuit
isnow in normal condition. - . . - o905
If the operator disregards the pilot lamp
930 and starts keying a designation before
the sender is attached and relay 227 has been
operated from the sender, a circuit will be
closed for relay 229 from battery through its”100

winding, inner lower back contact of relay

997, conductor 234 to ground on conductor

298 through contacts of any operated key of
the keyset 224. Relay 229 upon operating

locks over the left contact of key 216, upperf'lb5
front contacts of relay 229 to ground at the
upper contact of relay 2217and at its lower

~front contact connects lamp 230 in a flashing

circuit with interrupter 246. To prepare the
keyset for use the operator must press key?'110
2186 to release relay 229. K

T'ransmission of impulses to selector switches

Returning to a consideration of the sender
it. will be recalled that relay 611 operated 115
when the sender was seized.  Upon its oper-
ation a circuit was established for operating
impulse generating relays 730 and 731 ex- -
tending from ground at its inner upper front
contact, conductors 628, 629 and 630, resist- 120
ances 732 and 783, resistance 735 to battery -
and-in parallel over the lower:contacts of
jack 784, left windings of polarized relays
780 and 781, upper contacts of jack 734, re-
sistance 736 to battery in preparation for 125
impulsing, relays 730 and 731 both operating.
At this time, the impulsing loop to the first
selector previously traced through the wind-
ings of relays 618 and 619 isnow closed at the
sender through the contacts of relay 730 and 130
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"back contacts of relay 711 in parallel until

relay 711 operates at the end of the synchro-
nizing impulse as will be described. Relay
611 also at its lower front contact switches the
condenser 631 and resistance 632 across the

impulsing conductors 531 and 538 extending
“from the.sender to the first selector 800. At

this time condenser 742 associated with the

impulse generating relays 730 and 781 is also
charged 1n a circuit extending from ground

through condenser 742, upper normal con-
tacts of jack 741, right windings of relays 730
and 731, lower normal contacts of jack 741 to
battery through resistance 736. o

It will be assumed that the sender is ar-
ranged. to. start the transmission of the first

.series of impulses as soon as-the first digit has

- been registered on calls of classes A and C

20

& ¢

.40

45
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.shunted does not operate at this time:
-lay 809 upon operating closes a circuit from
-ground on conductor 630, inner lower front
contact: of relay 809, conductor 635, upper.

having a fixed number of digits and to delay

the transmission of the first series of impulses:
‘until after the first two digits have been: reg-

istered on calls of classes B and D having a
variable number of digits. "For this purpose,
straps 651 to 663, inclusive, of Fig. 6 straps
862 to 865 of Fig. 8 and straps 955 and 956
of Fig. 9 are connected as shown.  As scon
as the first digit has been registered on the
relays of groups 805 to 808, inclusive, and
transfer relay 803 has releaged as previously
deseribed, a circuit for transfer relay 809 1s

established extending from battery through

the winding of relay 809, upper back con-

tact of transfer relay 810, lower back contact

of relay 803, straps 651 and 652, conductor
681, outer right back contact of relay 737,
relay 787 not being energized since the class
assumed is the' fixed four-digit class, . con-
ductor 738, straps 653 and 654, conductor 835,

“inner left front -contact ‘of relay 703, con-

ductor. 740, left back contact of relay 836,
conductor- 633,-to ground at the inner lower

front contact of relay 616. °

-Relay 809 upon operating locks. through

‘the upper winding of relay 810, lower front
-contact of relay 809, conductor. 852; right.

back contact of counting relay 842, conductor
634-to ground at.the middle lower front
contact . of relay 606, but relay 810 being

back contact of relay 636, back contact of

relay. 637, upper back contact of relay 638,

inner lower back contact of relay 604, con-
ductor 639, front-contact of relay 731, upper
contacts of jack 734, left windings of relays
731 and 730, lower contacts of jack 734, to

‘battery through resistance 785 and in par-

allel with the left windings of relays 731 and
730 to battery through resistance 736. The

_current flowing through the left windings of

relays 780 and 731 now decreases since the

left windings of these relays are now con-
‘nected in a cirenit from grounden conductoy

Re,— ‘
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1630, through  resistances 732 and 733 to

ground and condenser 742 which was nor-
mally charged now discharges to ground on
conductor 630, creating a flux in the cores .
of relays 731 and 730 which gradually builds®
up as the condenser 742 approaches full dis-
charge in opposition to the flux created by
the left windings of these relaysuntil a point

£y
(X5

is reached when the relays 750 -and 781 both

release differentially.

S e
When relay 731 opens its front contact the -

charging path for condenser 742 through the

right windings of relays 730 and 781 previ-
ously traced is again effective, current now_

AT

flowing through the right windings in the ¢,

reverse direction and these relays continuing

‘to release and -to remain normal until con-

denser 742 approaches full charge condition

-and the current in the initial énergizing cir-

cuit through the left windings of these re--
lays has reached operating strength, .when
relays 780 and 731 will again operate. . Thig
pulsing action continues until ground is re-
moved from the armature of relay 731 by the

o

-

release of transfer relay 809, following the®%s

_transmission of impulses for the. first digit,
by the release of transfer relay 819, follow-

ing the transimission of impulses for the sec-
ond. digit, by the release of transfer relay
829 following the transmission of impulses-
for the third digit, the release of transfer
relay 909 following the:transmission of im-
pulses for the fourth or-last digit and the

ar
Ut

timing for trunk hunting between the trans- o

mission of digits has been allowed.

‘Upon the first release of relay 731-a circuit
is established from ground on conductor 639,
back contact of relay 731, conductor 743, right

G0

back contact of counting relay 836, right back. .
contact of counting relay 838, back contact-195

of counting relay 854, to battery through. the
winding of counting relay 853. Relay 853

upon operating locks through the winding -

of relay 854, front contact of relay 853, lefi _
back contact of relay-838 to ground on con-~
ductor 634, but relay 854 being shunted does

Dot operate until relay 731 again operates.
Relay 854 upon operating extends ground

from conductor 634, over the left back con-

~tact of relay 838, inner left contact of relay ~*
“854, to the armatures of the Nos, 6 and 7

counting relays 849 and 851 for affording
locking ground for these relays, over the

back centact of relay 851 to the armatures of _
‘the Nos. 3 to 5 counting relays 843, 845 and -+

847 for locking these relays when operated,
and at its outer left contact connects ‘ground
from coenductor 634, over conductor 640 to
battery. through the winding of pulse-help .

-relay 711. Relay 711 upon operating closes

a.shunt around the windings of relays 618
and 619, extending from conductor 620, right
front contact of relay 711 to conductor 641
thus removing these relays from the impuls- _

T
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tets
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ing circuit extending from the sender to the 3%
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selector switches and at its left contuct opens
one point in the impulsing circuit thus plac-
ing the impulsing circuit under the control
of relay 730. The first impulse generated
by the release of relay 730 is thus absorbed
by relays 853 and 854, succeeding impuises
transmitted by the successive operation and
release of relay 730 baing effective to cause
the vertical stepping of the first selector 300
in the well known manner as long as velay

711 remains operated.

Tt has been assuined that the first digit reg-
istered in the sender on the relays of the
group 805 to 808 was 1 and that register re-
Tay 805 was therefore operated. When re-
lays 730 and 731 again release, relay 750
opens the impulsing circuit extending to the
first selector 800 and relay 781 at its back
contact connects ground over conductor 743,
rightback contactofrelay 836, right back con-
tact of counting relay 838, right front contact
of relay 854, left back contact of counting re-
lay 850, back contact of counting relay 840,
niddleuppercontact of transferrelay809,back
contacts of register relays 807 and 806, up-
per front contact of register relay 305, upper
front contact of transfer velay 809, tpper
back contact of register relay 808, inner right
back contact of relay 855, winding of count-
ing relay 839 to battery. Relay 839 operates

and locks through the winding of relay 838,

~front contact of relay 839, inner left back

- 35

40

- 50
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contact of relay 836 to ground on conductor
634, but velay 838 does not operate in this
locking circuit being shunted by ground over
the back contact of relay 731. When relay
781 again operates this'shunt is removed and
relay 838 operates opening the locking cix-
cuits of relays 853 and 854 which now release
in turn releasing relay 711. When relay 711

releases, the windings of relays 618 and 619

are again connected Into the impulsing loop

and the further operation of relays 730 and

731 is ineflective to transmit impulses to the
first selector, since the impulsing contacts of
relay 730 are now shunted by the left normal
contacts of relay 711. A single impulse has
thus been transmitted to step the first selee-
tor one step vertically. The impulses gen-
erated by the operation of relay 731 are still

“effective and upon the next release of relay

%731 a circuit is established from ground over
the back contact of relay 731, conductor 743,
y (o, ;

‘right back contact of counting relay 836,

right front contact of counting relay 838 to
battery through the winding of counting re-
lay 837. Relay 837 operates and Tocks
through the winding of relay 836, front con-
tact of relay 887, inner lower front contact
of transfer relay 809 to ground on conductor
630. Relay 836 operates in this locking cir-
cuit upon the next energization of relay 31
opening at its outer left back contact the
shunt around transfer relay 810 which op-
erates in the locking circuit of transfer relay

1,918,761

'809. The operation of relays 836 and 837

begins the timing interval to permit the first
selector switch to hunt for an idle trunk in

the first level of its bank to which its brushes

have been moved. R :
Upon the next release of relay 731 ground
is extended over its back contact, conductor
743, right front contact of relay 836, conduc-
tor 856, lower back contacts of transfer relays
950,940, 930, 920, 910, 830, 820, strap 857, con-

70

75

ductor 922, left back contact of counting re- -

lay 848, to battery through the winding of
counting relay 849. Relay 849 operates and

Jocks through the winding of relay 848, front

contact of relay 849, inner left front contact
of counting relay 836 tc ground on conductor
634 and on the next energization'of relay 731,

relay 848 operates in this locking circuit.:

With relay 848 operated upon the next de-

energization of relay 731 the operating cir-~
-cuit previously traced to the left armature o1
relay 848 is extended over the left front con-.

tact of relay 848, left back contact of count-

ing relay 846, to battery through the winding
of counting relay 847. Relay 847 now oper--

ates locking through the winding of relay

846 and its own front contact over the back.

contact of counting relay 851 and inner left

“front. contact of relay 836 to ground on con-
ductor 634. On the next energization of re-*

lay 731 relay 846 operates in this locking cir-
cuit. On the next deerergization of relay
731 the circuit over which relay 847 was op-
erated is extended over the left front contact
of relay 846, left back contact of counting
relay 844, to battery through the winding of
counting relay 845 which operates and locks
through the winding of relay 844 and its own
front contact, back contact of relay 851 and
inner left front contact of reiay 836 to ground
on conductor 634. On the next energization
of relay 731, relay 844 operates in this lock-

-ing circuit and at its right back contact opens

the locking circuit of counting relays-839 and

.80
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838 which releage. . On the next deenergiza- 110

tion of relay 731 the circuit over which relay .

845 ‘was operated is extended over the left
front contact of relay 844, left back contact

of counting relay 842, to battery through the *

winding of counting relay 843 which oper-
ates and locks through the winding of relay
842 and its own front contact, back contact
of relay 851 and inner left front contact of
relay 936 to ground on conductor 634. On
the next energization of relay 731 relay
8492 operates in the locking circuit of relay
843 and at its right back contact opens
the locking  circuit of transfer relay 809

which releases, relay 810 being held. ener-

gized over its lower winding and inner lower
front contact to ground on conductor 800.
Relay 809 upen releasing opens the locking
circuits of relays 836 and 837 which now re-
lease opening the locking circuit of counting
relays 842 to 849, inclnsive, which release.
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Rel&y’SOQ upon releasing also disconnects the
contacts of register relays 805 to 808, inclu-

sive, from the counting relays thereby render--

ing these register relays further ineffective.
If the second digit has now been regis-

tered on the relays of group 815 to 818 and"

transfer relay 813 has beconie deenergized
with transfer relay 810 operated, a circuit is
closed for transfer relay 819 extending from
battery, winding of relay 819, upper back con-
tact-of relay 820, inner upper front contact
of relay 810, strap 863, conductor 870, straps
661 and 660, conductor 642, inner right back
contact of relay 737, conductor 643, strap
656, conductor 871; strap 862, back contact of
transfer relay 813, straps 657 and 658, con-
ductor 835, imer left front contact of re-
lay 703, conductor 740, outer left back con-
taet of relay 836, to ground on conductor
633. Relay 819 operates and locks through
the upper winding of relay 820, lower front
contact- of relay 819, conductor 852, right
back contact of relay 842, to ground on con-
ductor 634. When relay 731 next closes its
back contact a circuit is closed from ground
on conductor 630, inner lower front contact
of relay 819, conductor 635, thence as pre-
viously traced over the back.contact of re-
lay 731, conductor 743, back contacts of re-
lays 836, 838 and 854 to battery through the
winding of relay 853.  Relay 853 operates

_and locks through the winding of relay 854,

* front contact of relay 853, left back: contact
of relay 838 to ground on conductor 634, re-

‘lay 854 operating on the next energization of
relay 731 in this locking circnit and again

causing the operation of relay 711 which as
before described shunts the windings.of relays

618 and 619 and opens the shunt around the

impulsing contacts of relay 730. This ter-
minates the 0.6 second timing interval follow-
ing the transmission of the first digit series.
1t was assumed that the second digit reg-
istered in the sender on the relays of group

5 815 to 818 was 3 and that register relays 815

and 816 have therefore operated. With relay
854 operated, on the next release of relays
780 and 731 the impulsing loop to the second

selector 310 is opened at the contacts of re--

lay 730, since relay 711 is operated, and the
circuit from ground over the back contact
of relay 731 is extended over conductor 743,

~back contacts of relays 836 and 888, right

]
<
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front contact of relay 854, left back con-
tact of relay 850, back contact of relay 840,
middle upper contact of transfer relay 819,
back contact of register relay 817, front con-
tact of register relay 816, lower front con-
tact of register relay 815, back contact of
counting relay 842, to battery through the

. winding of counting relay 843. Relay 843

.63

operates and locks through the winding of
relay 842, its own front contact, back con-
tact of relay 851; inner left front contact of
relay 854, left back contact of relay 838 to

13

ground on conductor 634 but relay 842 being
shunted at the back contact of relay 781 does
not operate at this time. On the next en-
ergization of relays 730 and 731 the impuls-
ing loop to the second selector is closed at
the contact of relay 780 and the shunt of

70

counting relay 842 is opened at the back con- .
tact of relay 731, and relay 842 operates in

the locking circuit of 843. Relay 842 at ifs
right back contact opens the locking circuit
of transfer relay 819 but relay 819 is main-
tained operated over its. initial operating cir-
cuit previously traced. On the next deener-
gization of relays 730 and 731 the impulsing
loop is again opened and the previously

75

traced circuit from ground over the back

contact of relay 731 is now extended over the
front contact of relay 842, right back con-
tact of relay 850 to battery through the wind-
ing of counting relay 841. Relay 841 oper-
ates and locks through the winding of re-
lay 840, its own front contact, inner left back
contact of relay 836 to ground on conductor
634 but relay 840 being shunted a$ the back
contact of relay 731 -does mnot operate.

‘On the next energization -of relays 730 and

781 the impulsing loop to the second selector ‘

is again closed and the shunt of counting re-
lay “840 is opened whereupon it energizes.
On the next deenergization of relays 730 and

- 781 the impulsing loop is again opened and-
the previcusly traced circuit from ground

over the back contact of relay 731 is now ex-
tended over the front contact of relay 840,
upper front contact of transfer relay 819,
upper back contact of register relay 818, in-
ner right back contact of relay 855 to battery
through the winding of counting relay. 839:
Relay 839 operates and . locks through the
winding of relay 838, ifs own front contact,
back contact of relay 836 to ground on con-
ductor 634 but being shunted at the back
contact of relay 731 relay 838 does not oper-
ate. On the next energization of relays 730-
and 781 the impulsing loop is again closed
and the shunt is removed at the back contact:

95
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of relay 731 from the winding of relay 838

which now operates opening the locking cir-
cuit of relays 853 and 854 which release, in
turn releasing relay 711 and releasing count-
ing relays 842 and 843, relay 842 again re-
storing the locking circuit of transfer relay
819.  When relay 711 releases, the windings
of relays 618 and 619 are again connected
into the impulsing loop and the further oper-:
ation of relays 730 and 7381 is ineffective to
transmit impulses to the second selector since
the contacts of relay 730 are now shunted by
the normal .contacts of relay 71J. The sec-
ond selector 310 has now been stepped three
steps vertfically. » S

- On_ the next deenergization of relays 730
and 731 the circuit from ground over the
back: contact of relay 731 .is extended as
traced over conductor 743, right back con-

116
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circuit upon the next energization of relay:

10

14

tact of relay 736, right front contact of re-
lay 838 to battery through the winding of
relay 837. Relay 837 operates and locks
through the winding of .relay 836 and its

‘own front contact, inner lower front contact

of transfer relay 819 to ground on conductor
630 and relay 836 operates in this locking

731, opening at its outer left back contact
the shunt around the winding of transfer

relay 820, which operates in the locking cir-.

cuit of relay 819 and opening the locking

circuit of counting relays 8388 to 841 in-

15.
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clusive ab its inner left back contact. The
operation of relays 836 and 837 begins the
timing interval of 0.6 second to permit the
second selector to trunk hunt. :
Upon the next release of relay 781 ground
is extended over its back contact, conductor
743, right front contact of relay 836, con-

ductor 856, lower back contacts of transfer.

rvelays 950, 940, 930, 920, 910, 830, straps 858
and 857, conductor 922, left back contact of
counting relay 848 to battery through the

winding of counting relay 849. In the man-:

ner previously described upon the continued
release and operation of relay 731 counting
relays 849, 848, 847, 846, 845, 844, 843 and
842 ‘operate in succession. - Relay 842 upon
operating cpens at its right back contact the
locking circuit of transfer relay 819. Re-
lay 819 thersupon releases but relay 820 re-
mains Jlocked over its lower winding and
ininer lower front contact to ground on con-

“ductor 801. Relay 819 upon releasing opens

~ the locking circuit of relays 836 and 837
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which now release opening the locking cir-
cuits of counting relays 842 to 849, inclusive,
which release. Relay 819 upon releasing
also disconnects the contacts of register re-
lays 815 to 818, inclusive, from the count-
ing relays. :

1f the third digit has now been registered
on the relays of group 825 to 828 and trans-
fer relay 823 has become deenergized with
transfer relay 820 operated, a circuit is
closed for transfer relay 829 extending from
battery, winding of relay 829, upper back
contact of relay 830, inner upper front con-
tact of relay 820, straps 864 and 865, back
contact of transfer relay 823, straps 662 and
663, conductor 835, inner left front contact
of relay 703, conductor 740, outer left back
contact of relay 836 to ground on conductor
633. Relay 829 operates and locks through
the upper winding of relay 830, lower front
contact of relay 829, conductor 852, right
back contact of relay 842 to ground on con-
ductor 634 When relay 731 next closes its
back contact a cirenit is closed from ground
on conductor 630, inner lower front contact
of relay 829, conductor 635, thence as traced
over the back contact of relay 731, conductor
743, back contacts of relays 836, 838 and 854
to battery through the winding of relay 853.
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Relay 853 operates and locks through - the
winding of relay 854, front contact of re-
lay 853, left back contact of relay. 838 to

ating on the next energization of relay 31

in this locking ecircuit and again causing -

the operation of relay 711. Relay 711 as

before described shunts the windings of .re-.

lays 618 and 619 and opens the shunt around
the impulsing contacts of relay 730. This

terminates the 0.6 second timing interval fol-.

lowing the transmission of the second series
of digit impulses. -

It was assumed
terad in the sender on the relays of the group

295 to 898 was T and that register relays 826
and 828 have therefore-been operated. With

relay 854 operated, on the next release of
relays 780 and 731 the impulsing loop to the
connector 820 is opened at the contacts of
relay 730 since relay 711 is operated and the
cireuit from ground over the back contact

of velay 781 is extended over conductor 743,

back contacts of relays 836 and 838, right
front contact of relay 854, left back contact
of relay 850, back .contact of relay 840,
middle upper contact of transfer relay 829,

back contach -of register relay 827, upper

front contact of register relay 826, -lower

Lack contact of register relay 825, winding 9

of counting relay 841 to battery. Relay 841

operates and locks. through the winding of

eround on conductor 634, relay 854 oper-

that the third digit regis--
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velay 840, front contact of relay 841, inner '

left back contact of relay 836, to ground on

conductor 634 but relay 840 being shunted 1
does not operate. On the next energization
of relays 780 and 781 the impulsing loop to

the connector is closed ‘at the contacts of
relay 730 and theshunt of relay 840 is opened

at the back contact of relay 731 and relay 840

operates. ‘
On the next deenergization of relays 730
and 781, the impulsing loop is again opened

and the previonsly traced circtit from ground’
over the back. contact of relay 731 is mow =

extanded ovor the left front contact of relay

840, upver contact of transier relay 829, up-

per front contact of register relay 823, outer
iohit back contact of relay 855, to battery
wugh the winding of counting relay 851.
2alay 851 operates and locks through the
winding of relay 850, its own front contact,
inner loft froni contact of relay 854, left back
contact of relay 838 to ground on conductor

§34 hut heing shunted velay 850 does tot

operate. - On the next energization of relays
730 and 731, the impulsing’ loop 1s again

]

cigsed nand the shunt arvound relay 850 1is -

opened whereupon it operates. On the next .

deenevgization of relays 730 and 731 the

impuleing loop is again opened and the pre-
viewsly 4

over

ced circuit from ground over the
back contact of velay 781 is now exfended
ihe loft front contact of relay 850, left
back contact of relay 848 to battery through. -

]
34
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the winding of relay 849. Relay 849 oper-

- ates and lecks through the winding of relay
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848, its own front contact, inner left front
contact of relay 854, left back contact of
relay 838 to ground on conductor $34, but be-

ing shnted relay 848 does not operate. On
the next energization of relays 730 and 731

the impulsing loop is again closed and the
shunt around relay 848 is opened where-
upon it operates. On the next deenerpiza-
tion of relays 780 and 731 the impulsing loop
1s again opened and the previously traced
cirenit from ground over the back contact of
relay 78113 now extended over the lefs front
contact of relays 848 left back contact of relay
846 to battery through the winding of relay
847. Relay 847 overates and locks through
the winding of relay 846, its own front con-
tact, the right front contact of relay 848, the
inner left front contact of relay 854, left back
contact of relay 838 to ground on conductor
634 but being shunted relay 846 does not
aperate. On the next energization of re-

lays T80 and 731 the impulsing loop is again 2

closed and the shun$ arvound relay 846 is
opened whereupon it eperates. ‘On the next
deenergization of relays 730 and 731 the im-
pulsing loop is again opened and the pre-
viously traced-cirenit from ground over the
back contact of relay 731 is now extended
over the left front contact of relay 816, the
left back contact of relay 844 to battery
through the winding of relay 845. In & sim-
ilar manuer upon successive deenergizations
and energizations of relays 780 and 731, re-
lays 845, 844, 843 and 842 operate and the

impulsing loop is opened and closed twice
more. On the next deenevgization of relavs

730 and 731 the impulsing loop iz again
opened and ground on the back contact of
relay 781 is estended as traced to the left
armature of relay 842, thence over the vight
front contact of relay 850 to battery throngh
the winding of relay 839. Relav 839 oper-
ates and locks through the winding of relav

838, its own front contact, the inner left back

contact of relay 836 to greund on conduc-

tor 634 but relay 838 being shunted does not’

operate. ‘On the next energization of relays
750 and 731 the impulse loop is again closed

and the shunt is removed at the back contact

of relay 731 from the winding of relav 838
which now operates, cpening the locking cir-
cuits of relays 853 and 854 which release in
turn releasing relay 711 and counting relavs
842 to 851, inclusive. - 8Seven impulses have
now heen sent to step the connector switch
320-seven stepg verticaily. When velav 711
releases the windings of relays 618 and 619

are again connected into the impulsing loon.

and the further operation of relays 780 and
781 is ineffective to transmit impulses to the
connector switch since the contacts of relay
730 are now shunted by the normal contacts

of relay 711. When counting relay 842 op—'

erate it opens the locking circuit of transfer
relay 829 but relay 829 was maintained op-
erated “over its initial operating circuit.

Upon the release of relay 842 the locking eir-
~cuitis ve-established. '

On the next deenergization of relay 731
the cireuit from ground over its back contact
is extended over conductor 743, right baclk
contact of relay 836, right front contact of
relay 838, to battery through the winding of
relay 837. Relay 837 operates and locks
through the winding of relay 836 and its own
front contact, inner lower front centact of
transfer relay 829 to ground on conductor
630 and relay 836 operates in this locking
cireuit upon the next energization of relay
781,-opening at its outer left back contact the
shunt around the winding of transfer relay
830 which now operates in the locking circuit
of relay 829 and locks over its lower winding
and inner lower front. contact to ground on
conductor 802. Relay 836 also opens at its
inner left back contact the locking circuits
of counting velays 838 to 841, inclusive. The
operation of relays 836 and 837 begins the
timing interval which in this case will be
0.4 seconds before the final series of impulses
is transmitted to the comnector switeh 820.

It will be recalled that the call under cor-
sideration is & class A eall for which a short-

cened interval is necéssary between the last

two digits to be transmitted by the sender
and that class relay 707 is operated. There-
fore, with counting relays 836 and 837 oper-
ated, when relay 731 again releases ground is
extended over its back eontact, conductor
743, right front contact of relay 836, conduc-
tor 856, lower back contacts of transfer relays
950, 940, 930, 920 and 910, lower front con-

~tact’ of transfer relay 830, conductor 859,

outer left front contact of class relay 707,

conductor 744, left back contact of counting:

relay 844 to battery through the winding of
counting relay 845. In the manner previous-
iy described upen the continued release and
operation of relay 731 counting relays 845,
844, 843 and 842 cperate in succession. Relay
%42 upon operating opens at its right back
contact the locking cireuit of transfer relay
829 which releases opening the locking cir-
cuit of relays 836 and 837 which now release,

and disconnects the contacts of register re-

lays 825 to 828, inclusive, from the counting
relays. Relay 836 upon releasing opens the
Jocking circuit of counting relays 842 to 845,
inclugive, which also release.

If the fourth digit has now heen rtegis-
tered on the relays of group 905 to 908 and
transfer relay 903 has hecome deenergized,
with transfer relay 830 operated, a circuit is
closed for transfer relay 909 extending from
battery, -winding of relay 909, upper back
contact of transfer relay 910, upper inner
front contact of relay 830, straps 955. and
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956, lower back contact of relay 902, con-
ductor 835, inner left front contact of relay
708, conductor 740, outer left back contact
of relay 836, to ground on conductor 633.
Relay 909 operates aud locks through the
upper winding of relay 910, lower front con-
tact of relay 909, conductor 852, right back
contact of relay 842, to ground on conductor
634, When relay 731 again closes its back
contact, a cireuit is closed from ground on
conductor 620, ininer Tower front contact of
relay 909, conducter 635, thence as traced
over the back contact of relay 731, conductor
743, hack contacts of relays 836, 838 and 854
to battery through the winding of relay 853.
Relay 853 operates and locks through the
winding of relay 854, front contact of relay
853, left back contact of relay 838, to ground
on conductor 634. Relay 854 operates on the
next energization of relay 781 in this locking
circuit and again causes the operation of re-
lay 71l Relay 711 as before described
shunts the windings of relays 618 and 619
and opens the shunt around the impulsing
contacts of relay 780. This terminates the
0.4 timing interval following the transmis-
sion of the third digit series of impulses.

Tt was assumed that the fourth digit veg-
istered in the sender on the relays of the
group 905 to 908 was 9 and that register re-
lays 907 and 908 have therefore been operat-
ed. With relay 854 operated, on the next
release of relays 780 and 731 the impulsing
loop to the connector 820 is opened at the
contact of relay 730 since relay 711 is op-
erated, and the circuit from ground over the
back contact of relay 731 is extended over
conductor 743 back contacts of relays 836
and 838, vight front contact of relay 854, left
back contact of relay 850, back contact of
relay 840, middle upper. contact of transfer
relay 909, upper front contact of register
relay 907, left back contact of counting relay
844 o battery through the winding of count-

ing relay 845. Relay 845 operates and locks -

through the winding of relay 844, front con-
tact of relay 645, back contact of relay 851,
inner left front conmtact of velay 854, left
back contact of relay 838 to ground on con-
ductor 634 but relay 844 being shunted does
not operate. On the next energization of re-
lays 730 and 731 the impulsing loop to the
connector is closed at the contacts of relay
730 and the shunt of relay 844 is opened at

the back contact of relay 781 and relay 844

operates. In the manner previously de-

seribed upon the next deenergization and:

energization of relays 730 and 731, relays
843 and 842 operate and the impulsing loop
is opened and closed again. Relay 842 upon
operating extends ground from the back con-

tact of relay 731, over the left front contact:

of relay 842, right back contact of relay 850,
to battery through the winding of relay 841
so that upon the next deenergization and

1,018,761

energization of relays 730 and 731 the im-
pulsing loop is opened and closed again and
counting relays 841 and 840 operate and lock.
Relay $42 upon operating also opens the
locking circuit of transfer relay 909 but this

relay remains operated over its initial operat-

ing circuit. With counting relay 840 operat-
ed ground on the back contact of relay 731
is extended as traced to the left back contact
of velay 850, thence over the left front con-
tact of relay 840, upper contact of transfer
relay 909, upper front contact of register re-
lay 908, outer right back contact of relay 855,
winding of counting relay 851 to battery so
that upon the next deenergization and ener-
gization of relays 730 and 781 the impulsing
{oop is again opened and closed and count-
ing relays 851 and 850 operate and lock. Re-
lay 851 upon operating opens the locking cir-
cuits of counting relays 842 to 845, inclusive
at its bacl contact and these relays release.
In the manner previously described upon
successive deenergizations and energizations
of relays 730 and 731 additional impulses are
transmitted over the impulsing loop to the
connector 320 and counting relays 849, 848,
847, 846, 845, 844, 843, 842, 839 and 838 op-
erate and lock in the order named. - Relay
838 upon operating opens the locking circuit
of relays 853 and 854 which release in turn
releasing relay 711 and counting relays 842
to 851, inclusive. Nine impulses have now
been transmitted to step the connector in a
rotary direction to the terminals of the want-
ed line 360. When relay 711 releases the

windings of relays 618 and 619 are again con-.

nected into the impulsing loop and the fur-
ther operation of relays 730 and 731 is in-
effective to transmit impulses to the con-
nector since the contacts of relay 730 are now
shunted by the normal contacts of relay-711.

Since, as assumed, immediate ringing from
the sender may be necessary as indicated by
the operated condition of class relay 707 and
the arrangement of strapping at its contacts,
counting relay 838 upon operating estab-

lishes a circuit from ground on conductor 634
over the left front contact of relay 838, the:

inner upper front contact of transfer relay
909, conductor 912, inner right front contact
of class relay 707, strap 745, conductor 746

to battery through the winding of relay 638..

Relay 638 operates and at its upper back con-
tact removes ground from the armature of
relay 731 causing relays 730 and 731 to re-
main operated. When reversed battery is
received from the selector 310, which may
be ‘of the well known toll transmission type,
as an indication that the subscriber’s line 360
has been seized, relay 618 operates over the
impulsing loop in turn closing a circuit from
battery through the winding of relay 636,
lower front contact of relay 616, contact of
relay 618, to ground on conductor 704. ‘Relay
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636 locks over. its inner lower front contact
to ground on conductor 704 and closes a cir-
cuit extending from battery, windings of
counting relays 837 and 836 in series, con-
ductor 754, upper front contact of relav 636,
conductor 635, inner lower front contact of
transfer relay 909, conductors 630, 629 and
628 to ground at the inner upper front con-

- tact of relay 611. Since the locking circuit

10

of relays 909 and 910 is now restored at the

- right back contact of relay 842, and the shunt

15

20

around the winding of relay 910 is removed
at the outer left back contact of relay 836,
relay 910 now operates in this locking circuit
locking itself independently of relay 909
over its lower winding and inner lower front
contact to ground on conductor 900. Relay
836 also opens at its inner left back contact
the locking circuits of counting relays 840
and 841. , L .

- Relays 612, 625, 726 and 727 operated as

previously described indicating that keying -

- had been completed. The operation of re-
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lays 726 and 727 indicates to the sender that

“the call either originated over an A operator’s

position or over an outward toll operator’s
position and that therefore immediate ring-
ing from the sender is not necessary. In this

case with relay 638 operated a circuit is es-

tablished for relay 605 extending from bat-
tery through the winding of relay 605, con-

ductor 749, outer right front contact of relay

726, inner lower front contact of relay 638 to
ground at the inner upper front contact of

> relay 606. Relay 605 locks over. its:lower

contact to ground on conductor 634 and re-
moves a shunt from the right high resistance
winding of relay 603 extending from
ground at the inner upper back con-
tact of relay 605, upper normal con-
tacts of relay 604, to ground through the
right winding of relay 603. The current now
flowing through the windings of relay 603,
over conductor 527, brush 526, upper contact
of relay 512 to battery through the windings
of relays 524 and 525 at the link circuit, is
reduced to such an extent that relay 525 re-
leases in turn releasing relays 511 and 536.
Relay 511 releases relay 508 and relay 536
releases relay 512, : ‘

With relays 503 and 512 released a circuit

is now closed for release magnet 421 of trunk
finder 450 extending from battery through
the winding of magnet 421, the infermediate
springs of off-normal contacts 409, conductor

22, the intermediate upper contact of relay
500, the upper back contact of relay 507, the
innermost lower back contact of relay 512
to ground at the lower back contact of relay
503.. Magnet 421 upon energizing releases
finder 450 to normal whereupon the off-nor-

- mal contacts 409 are opened opening the cir-

cuit of magnet 421 and the holding circuit of
telay 500. All operated apparatus of the .

link circuit, with the exception of sender find-

er 550, has now been ‘restored to. normal.
Sender finder 550 being of the non-restoring

-type remains in the pos:tion into which it was

last set and starts from that position to hunt
for an idle sender on the next call.  Upon the

release of relay 512 the circuit prsviously

traced through the windings of relay 608 at
the sender is opened and relay 603 releases
in turn releasing relays 606, 600, 701 and 611.
With these relays released off-normal ground
is removed at the sender and all other operat-
ed relays release and

cuit to normal.

When relay 525 of the link circuit rélea_ses,

1t opens the previously traced holding circuit

for relay 821 of the trunk circuit which, upon’

releasing closes a circuit for the cut-through

relay 316 extending from battery, winding

of relay 816, upper front contact of relay 317,
back contact of relay 821, to ground at the
inner upper front contact of relay 315, With
relay 316 operated a connection is extended
from the tip conductor of the toll selector 310
over the tip brush of selector 300, inner upper
front contact of relay 816, rings of jack 314
and plug 122, lower normal contacts of relay
123, ymmer lower front contact of relay 124,
lower right winding of repeating coil 113,
lower back. contact of relay 198, winding of
polarized relay 185, upper front contact of

75

restore the sender cir- .
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relay 124, upper back contact of relay 128,

upper right winding of repeating coil 118,

inner upper front contact of relay 124, upper .

normal contacts of relay 128, tips of plug 122
and jack 314, lower front contact of relay 316,

ring brush of selector 800 to the ring condue-
tor of the toll selector 810, the toll selector:
and connector being held over this circuit

after the impulsing loop of the sender is

opened at back contacts of relay 316. - When

the toll connector 320 cut through to the sub-

100

scriber’s line 360 upon the response of the

called subscriber, ringing current applied to
the called line from the. connector is cut off
and a circuit is established from the first se-

410

lector 300 through the winding of relay 324, °

strap 325 to ground at the inner upper front

contact of relay 815 and relay 824 operates to

close a shunt from ground over strap 326 -

around the lower high resistance winding of
relay 815 thereby increasing the current flow-

ing through the windings of sleeve relays 127

and 128 of the cord cirenit to such an extent

that marginal relay 128 now operates. With

relay 128 operated the dry bridge through the
winding of relay 185 is disconnected and a
battery bridge through the windings of relay
136 is connected-into the circuit extending
over the brushes of selectors 300 and 810 and

connector 320 for supplying talking hattery
Relay 136 operates and

to the called line.
closes an obvious circuit for relay 181 which
opens the circuit of supervisory lamp 130.
Relay 131 also.closes a circuit for relay 140
extending from battery through the winding
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of relay 140, lower back contact of relay 141
to ground at the upper ircnt contact of relay
131.. Relay 140 operates and on the next
closure of interrupter contacts 142 closes the
circuit of relay 143 which in turn closes a
circuit from ground over its contact, the
lower normal contacts and winding of relay
144 to baitery. Relay 144 operates, opening
its own operating circuit, locking to ground
over its lower alternate contacts and closing
a circuit from ground at the lower hack con-
tact of relay 145, over the upper front con-
tact of relay 144, upper normal contacts of
relay 141, lower front contact of relay 131,
winding of relay 141, lower back contact of
relay 103 to battery at the lower contact of

relay 102, relay 141 upon operating locking

to ground at its upper alternate contacts.
On the next opening of the interrupter con-
tacts relay 143 releases opening a shunt
around the winding of relay 145 which now
operates in a circuit from battery, winding
of relay 145, lower alternate contacts of re-
lay 144 to ground. As long as either relay
144 or 145 remain operated, relay 140 is held
operated. On the next closure of the inter-
rupter contacts relay 143 again operates
shunting the winding of relay 144 over the
upper front contact of relay 145 and relay
144 releases, relay 145 now being held op-
erated as long as relay 143 remains operated
in a circuit from battery through its wind-
ing, lower normal contacts of relay 144, to
ground at the front contact of relay 143. On

the next opening of the interrupter contacts

relay 148 releases in turn releasing relay 145

“which now releases relay 140 and closes a

circuit from ground over its lower back con-

tact, the upper back contact of relay 144, the

Tower front contact of relay 141, upper nor-
mal contacts and winding of relay 109, lower
back contact of relay 103 to battery at the

Relay 109 upon operating locks directly to
ground on its upper alternate contacts, dis-
connects battery through. resistances 138 and
139 {rom the circuit previously traced
through the windings of “the back-bridge
relay of the connector which seized trunk
jack 100, and establishes a loop circuit ex-
tending from the upper back contacy of relay
108, lower winding of relay 108, inner lower
front contact of relay 181, lower front con-
tact of relay 109 to the inner Jower back
contact of velay 103. Relay 108 and the back-
bridge relay of the connector operate in this
circuit, relay 108 opening the circuif of super-
visory lamp 105 and the back-bridge relay

. of the connector establishing the usual super-

visory condition indicating a response of the
called subscriber. » ‘

When the calling subscribel hangs up, the
connection established to jack 100 is released

thereby releasing relay 108 which re-estab-

lishes the circuit of Jamp 105 as a disconnect
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signal. When : theb calléd sﬁbséribef hangs

up, relay 136 releases in'turn releasing relay
131 which recloses the circuit of lamp 130.
Seeing both lamps lighted, the operator Te-
moves the plugs 101 and 122 of her cord. cir-
cuit from Jacks 100 and 814 thereby restor-
ing all cord circuit relays. The removal of
plug 122 also releases trunk relay 815 which
in turn releases all other operated relays of
the trunk circuit and initiates the release of
switches 800, 310 and 320. L

1# the call had been intercepted from a
seloctor level in which case relays 102-and

70

75

108 would both be operated with plug 101

in jack 100, then talking battery would be
cornected to the calling line through the
windings of battery feed relay 107 of the cord
circuit and relays 141, 109 and 108 would not
e operated under the control -of the inter-
rupter contacts 142 as previously described

followine the operation of relay 181 when

the called subscriber answers. In this case

80

85

thie answering supervisory lamp 105 1s under -
the direct control of relay 107 to give a dis-

connect signal when
hangs up.

the called subscriber

90

Had the call originated over an inward

toll operator’s position it would be -estab-
lished in the manner previously described
except that upon the completion of keying
and the establishment of the previously
iraced ¢ircuit through the windings of relays
797 and 728 and the windings of polarized

relays of the toll operator’s keyset circuit

corresponding to relays 243 and 244 direct
ground would be veturned to the sender in
ich a manner as to operate relays 728 and
795 rather than relays 727 and 726 thereby
indicating to the sender that immediate ring-
ing should be applied from the sender.
relay 725 operated a cireuit is now completed
from battery, winding of ringing relay 617,
lower back contact of relay 645, conductor
646, outer
conductor

747, lower front contact of relay
638, lower front contact of

With

100

right front contact of relay 725,

110

relay 636, to

ground on conductor 704. Relay 617 upon

operating bridges the source of ringing cur-

rent 647 across the

of relays 618 and 619 from the impulsing
loop and connects
over its inner lower front contact and con-
ductor 639 to the armature of relay 731 there-
by rendering relays 730 and 731 again effec-

tive to successively deenergize and energize.

With relays 836 and 837 now operated upon
the first deenergization of relay 731 ground
on its armature is extended over
contact, conductor 743, right front contact of

of transfer relays 950, 940, 930, 920, lower
front contact of transfer relay 910; conductor
921, outer left back 1
709, conductor 748, conductor 922, left back

ground on conductor 635

its back

Tes

relay 836, conductor 856, lower back contacts -

contact of class relay..

impulsing loop extending .
to the toll selector, disconnects the windings *

120
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contact of relay 848 to battery through the
winding of counting relay 849. Relay 849
operates and locks through the winding of
relay 848 and upon the energization of relay
721 relay 848 operates in this locking circu’t.
As previously described counting relays 847,
846, 845 and 844 operate in succession as
relay 731 continues to déenergize and ener-
gize. - Relay 844 upon operating opens the
locking circuit of relays 839 and 838 which

release and in tirn cause the release of relays -

638 and 617. Relay 617 now disconnects the
source of ringing current; connects the wind-
ings of relays 618 and 619 to the impulsing
loop and disconnects ground from the arma-
ture of relay 781 whereupon relays 730 and
731 remain operated. T

Relay 638 upon releasing closes a circuit
from ground on conductor 704, lower front
contact of relay 636, lower back contact of
relay 638, conductor 648, outer left front con-
tact of relay 725, conductor 749 to battery
through the winding of relay 605.  With
relay 605 operated the sender and link cir-
cuits are now released and the pulsing circuit
is cut through at the trunk circuit in the
manner ‘previously described.

Call to a subscriber’s line requiring the ]Cé?/-
ing and transmission.of five digits without
immediate ringing from the sender

It will now be assumed that the operator
answers a call over a trunk incoming to her
position from a first selector bank, the calling
subscriber havingdialed the operator for as_
sistance in completing -a connection.” When

the operator answers the call the cord circuit’

functions in the manner previously described
in connection with the answering of a-call in-
coming on a trunk from an intercepting ter-
minal of 2 selector bank, the operator’s tele:
phone set being. connected into & telephone

connection with the calling line immediately

without waiting to'trip ringing. - In this case
both answering sleeve relays:102 and 108 of
the cord circuit operate and battery feed re-
lay 107 is connected in a loop circuit with the
calling line and operates to efface the calling
supervisory lamp 105. It will also be: as-

sumed that the information concerning the.

desired connection received by the -operator
from the calling subscriber is such that the
operator in order to complete the connection

-must plug the calling plug of hier cord circuit

into the jack of a trunk of a-group over which
three selector switches and a connector switch
may be set.  The trunks of this group will be
similar to the trunk of Fig. 3 with the excep-
tion that straps 325, 326 and 327 will be omit-
ted, straps 801 to 304 will be connected in the
manner shown in Fig. 83— and the trunks
will terminate in first selectors of the: well
known Strowger type. R o

"When the operator plugs.into a trunk of
this group it becomes . associated with. the

19

sender in the manner previously described
and a registration of the class to which the
trunk group belongs is. established in the
sender. - With the.strapping as shown in
Fig. 3—C relays 614 and 618 operate, relay
618 in turn closing-a circuit from . ground
on conductor 704, over its front contact, the
lower back contact of relay 616 to battery
through the winding of relay 615 which oper-
ates and locks over its upper contact to
ground on conductor 704.  With relays 614

70
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and 615 operated the class relay 709 is oper- -

ated indicating that a five-digit number is to 5
be keyed. 1Inthe manner previously described

the operator is given a signal by the lighting
of lamp 230 when the sender is ready to reg-
1ster the digits of the wanted line number and
the operator then proceeds to key the digits

which:in this case will be assumed to be 24560,

by depressing keys 247, 248, 249, 250 and 251
in the order named..” Transfer relays 803 and
804 are operated as previously described im-
mediately following the seizure of the sender.
When the operator depresses key 247 for the
first digit 2, 48-volt battery is connected
through higl resistance 240, contacts of key
247, conductor 234, thence as traced through
the windings of impulse relays 705, 706 and
714 to 24-volt battery. Due to the inclusion
of high resistance 240, sensitive relay 714 op-
erates. but marginal relav. 706 does not re-
ceive sufficient current to operate and polar-
ized relay 705 also operates. Relay 714, as
previously described, causes the operation of -
transfer relay 813 which locks through the
winding of transfer relay 814, but relay 814
being shunted does not operate as long as re-
lay 714 remains operated. Relay 705 upon
operating closes a- eircuit from ground at its

contact over conductor 721, lower front con- I

tact of transfer relay 804, to battery through
the upper winding of register relay 808, EHe-
lay 806 operates and locks over its lower
winding and lower contact to ground on con-
ductor 800.: Upon- the ‘release of  the de-
pressed key relays 705 and 714 release and
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transfer relay 814 operates unlocking trans- _

fer relays 803 and 804.

When the operator depresses key 248 for
the second digit 4, ground through low re-
sistance 239 and-high' resistance 242 is con-
nected over the left contacts of key 248 to
conductor 234, causing the operation of im-
pulse relay 714, the strength and direction
of the current not being sufficient to cause the
operation of relays 705 and 706, and 48-volt
battery through high resistance 240 is con-
nected over the right contacts of key 248 to
conductor 233, causing the operation of relay
724 and polarized relay 715, marginal relay
716 mnot receiving sufficient current to cause
its operation.- Relays 714 and 724 canse the
operation of transfer relay 823 in the man-
ner described and relay 715 closes. a circuit
over conductor 723 and the inner upper front
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contact of transfer relay 824 for operating
register relay 817 of the second register which
locks over its lower winding and contact to
ground on conductor 801. Upon the release
of key 248, relays 714, 715 and 724 release
and fransfer relay 824 operates releasing
transfer relays 813 and 814. S
“When the operator depresses key 249 for
the third digit 5 ground through low resist-
ance 239 and high resistance 242 is connected
over the left contacts of key 249 to conduc-
~ tor 934, causing the operation of relay 714,
relays 705 and 706 not operating and ground
through low resistance 241 is connected over
the right contacts of key 249 to conductor 233
causing the operation of relays 716 and 724.
Relays 714 and 724 cause the operation of
transfer relay 903 in the manmner desecribed
and with relay 716 operated, a circuit 18
closed over conductor 722 and the upper con-
tact of transfer relay 824 through the upper
winding of relay 828 of the third register
which operates and locks over its lower wind-
“ing and contact to ground on conductor 802.

" 25 Upon the release of key 249 relays 714, 716

and 724 release and transfer relay 904 oper-
ates releasing transfer relays 823 and 824.
When the operator depresses key 250 for
the fourth digit 6 ground through low resist-
ance 239 is connected over the left contacts
of key 250 to conductor 234 causing the op-
eration of relays 706 and 714, and ground
through low resistance 241 is connected over
the right contacts of key 250 to conductor 233
causing the operation of relays 716 and 724.
Relays 714 and 724 cause the operation of
transfer relay 913 in. a circuit which may
be traced from ground over the contacts of

relays 714 and 724, conductor 822, inner lower-

back contacts of transfer relays 803, 813 and
823, conductor 833, inner lower front contact
of transfer velay 908, conductor 911, inner
left back contact of class relay 707, conduc-
tor 750 to battery through: the winding of
‘relay 913. Relay 913 upon operating locks
through the winding of transfer relay 914,
~ intermediate upper contact of relay 913, up-

per back contact of transfer relay 924, to -

ground on conductor 812, but relay 914 being
9 shunted as long as relays 714 and 724 remain
operated does not operate-at this time. With
relays 706 and 716 operated circuits are closed
over conductors 720 and 722 and the inner
lower and upper front contacts of transfer
relay 904 to battery through the operating
~ windings of register relays 905 and 908 of
the fourth register, thess relays lockmng to
ground on conductor 900. Upon the release
of key 250 relays 706, 716, 714 and 724 release
and fransfer relay 914 operates opening the
locking circuit of transfer relays 903 and 904.
. When the operator depresses key 251 for
the last digit 0 ground through low resist-
ance 239 and high resistance 242 is connected
5 over the contacts of key 251 to conductor 234

1,016,761

causing the operation of relay 714, relays 705
and 706 not operating. Sincerelays 705 and
706 are not operated no relays, 915 to 918 in-
clusive, of the fifth register are “operated.
Relay 714 connects ground over its contact,
conductor. 822, inner lower j
transfer relays 803, 813, 823, 903 and the
inner lower front contact of transfer relay
918, conductor 751, inner left front contact
of class relay 709, which has been assumed. to
be operated, conductor 624, to battery
through the winding of relay 625. Relay
625 operates and locks through the winding
of relay 612, front contact of telay 625 to
ground on conductor 704 and relay 612 oper-

back contact of -

ates in this locking circuit upon the release

of relay 714 following the release of the de-
pressed key 251. From this point the sender
functions to cause the release of the operator’s
keyset circuit and. to prepare for the trans-
mission of impulses in accordance with' the
set condition of the registers through the
operation of relays 726 and T 27 and the opera-
tion of relays 730 and 731 as previously
described. - - S

As soon as the first digit,’assumed.t(‘)r be 2,

has been registered by the operation of reg-
ister relay 806, and transfer relay 803 has
released, a cireuit is closed for transfer relay
809 extending from battery through “the
winding of relay 809, upper back contact of
relay 810, lower back contact of relay 803,

straps 651 and 652, conductor 681, outer right .

back contact of relay 737, conductor 738,

straps 653 and 654, conductor 835, inner left

front contact of relay 708, conductor 740,

“outer left back contact of relay 836, conduc-

tor: 633 to ground at the inner lower front

contact of relay 615, Relay 809 locks through -

the winding of relay 810 over the circuit pre- -~

viously traced and causes the deenergization

of relays 730 and 731. Upon the first release
of relay 731, the previously traced circuit for
relay 853 is closed, relay 854 operating in the

locking circuit of relay 853 upon the nexten- °-

ergization of relays 730-and 781 and closing
the eircuit of relay T11.

relay 730 opens the impulsing loop to the first

selector switch in which the trunk seized- by -

the operator terminates and relay 731 closes
a circuit from ground-over its back contact,
conductor 743, right back. contact of relay
836, right back contact of relay 838, right

front contact of relay 854, left back centact :

of relay 850, back contact of relay 840, mid-
dle upper contact of transfer relay 809, back
contact of register relay 807, upper front con-
tact of register rélay 806, lower back contact

of register relay 805 to battery through the “

winding of counting relay 841. Relay 841
operates and locks through' the winding ‘of
relay 840, front contact of relay. 841, inner
left back contact of relay 836 to ground on

conductor’ 634, relay 840 operating in this

119

When relays 730 and 731 'ag‘ai_n( releaéve‘,: '
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have now been transmitted to the first selec--
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locking circuit upon the next energization of
relays 730 and 731. On the next deenergiza-
tion of relay 781 ground over its back contact,
conductor 743 and thence as traced over-the
left back contact of relay ‘850, is extended
over the front contact of relay 840, up-
per frout contact of transfer relay 809, up-
per back contact of register relay 808, inner
right back contact of relay 855, to battery
through the winding of relay 839 and relay
839 operates and locks through the winding
of relay 838 as préviously described. On the
next energization of relay 731, relay 838 oper-
ates unlocking relays 853 and 854, relay 854
in turn releasing relay 711. Two impulses

tor through the operation of relay 730. In
the manner previously described the count-
ing relays are operated by the continued en-
ergization and deenergization of relay 731 to
measure a 0.6.second interval following the
transmission of the first series of impulses to
the first selector, relay 810 ‘being opérated
upon. the operation of counting relay. 836,
counting relays 838 and 839 being released
upon the eperation of relay 844, and irans-

fer relay 809 being released upon the opera-

tion of relay 842, relay 809 in turh releasing
operated counting relays 836, 837, 842 to 849,
inclusive. U S

When the second digit is registered and
transfer relay 813 releases; transfer relay 819

_ is opérated as previously described as scon as

35
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relay 810 orerates, and relays 853 and 854
and 711 again operate terminating the tim-

ing cycle. It has been assumed that the sec-

ond: digit registered was 4 and that register
relay 817 is operated.. When therefore relay

‘731 ‘again deenergizes with relay 854 oper-

ated, a cireuit is closed from ground, back
contact of relay 731, conductor 743, back con-

tacts of relays 836 and 838, right front con-

tact of relay 854, left back contact of relay
850, back contact of relay 840, middle

‘upper contact of transfer relay 819, front

contact of register relay 817, left back con-
tact of counting relay 844 to battery through

the winding of counting relay 845. In the

manner previously described, the successive
deenergization and energization of relays 730
and 731 causes the operation of counting re-

lays 845, 844, 843, 842, 841, 840, 839 and 838

in succession, relay 838 upon operating releas-
ing relays 842 to 845, 853, 854 and 711.  The
repeated operation of relay 730 prior to the
release of relay 711 has now transmitted four

impulses to the second selector. " As previous.”

ly described the. counting relays are then
operated by the continued energization ‘and
deenergization of relay 781 to measure a 0.6
second interval following the transmission of

the second series of impulses to the second

selector, transfer relay 820 being operated

5 upon the operation of relay 836, counting re-

855 upon operatin

‘transmitted

lays 838 to 841 be‘i‘n'g: released upon the oper-

ation of relay 844 and transfer relay 819 be-

ing released upon the operation of relay 842,
in turn releasing counting relays 836, 837 and

-842 ‘to 849, inclusive.

When the third digit is registered and
transfer relay 823 releases, transfer relay 829
is'operated as previously described as soon as
relay 820 operates, and relays 853; 854 and
711 again operate -terminating the timing
cycle.
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It has been assumed that the third

digit registered was 5 and that register relay

1828 is operated. When therefore relay 731
‘again deenergizes with relay 854 operated, a

circuit is'closed from ground over the back
contact of relay 731, conductor 743, back con-

tacts of relays 836 and 838, right front con- -

tact of relay 854, left back contact of relay
850, back contact of relay 840, middle upper
Tront contact of transfer relay 829, upper back
contact of register relays 827, 826 and 825, left
back contact of counting relay 846 to battery
through-the winding of counting relay 847,
In the manner previously described; the suc-

‘cessive deenergization and energization of re-

lays 730 and 731 causes the operation of
counting relays 847, 846, 845, 844, 843, 842,

841 and 840 in the order named. Relay $46

upon operating closes the circuit of relay 855
extending from battery through the winding
of relay 855, right contact of relay 846, right
back contact of ‘relay 848, inner left front
contact of relay 854, left back contact of re-
lay 838, to ground on conductor 634. Relay
g locks over its left con-
tact and the right Dack contact of relay 848
to ground as traced.. Relay 840 upon oper-
ating extendsthe operating ground from the

back contact of relay 731 as traced to the left
front contact of relay 840, upper contact of °
transfer relay 829, upper front contact ‘of
register relay 828, outer right front contact
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of relay 855 to battery through the winding -

of counting relay 839." ‘On the next deen-
ergization and - energization of relay 731,

110

counting relays 839. and 838 operate, relay -

838 releasing relays 842 to 847, 853, 854, 855
and 711." The repeated operation of relay

730 prior to the release of relay 7 11'has now |
five impulses to the. third selec- -

tor, . .
~As previously described, relays - 837 and
836 operate on the next deenergization and
energization of relay 731 operating transfer
relay 830. It will be recalled that the call

being considered is a class “C” call and that
class relay 707 is not operated but class relay
709 is operated, therefore with relay 836 op-.

erated when relay 731 agdin releases ground

is extended over its back contact, conductor

115

743, right’ front contact of ‘relay 836, con- .

ductor' 856, lower back contacts of transfer .
relays 950,940, 930, 920, 910, lower front con-
tact. of - transfer relay 830, -conductor 859,
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outer left back contact of class relay 707,
conductor 748, conductor 922, left back con-
tact of counting relay 848 to battery through
the winding of counting relay 848.to battery
through the winding of counting relay 849
and these counting relays followed by other
counting relays operate in the manner pre-
viously
deenergization and energization of relay 731
to measure a 0.6 second interval foliowing

‘the transmission of the third series of im-

pulses to the third selector. Counting relays

838 to 841 ave released upon the operation of
transfer relay 829 is released -

relay 844 and
upon the operation of relay 842. Relay 829
in turn releases counting relays 836, 837 and
842 to 849, inclusive. = o v

When the fourth digit is registered and
transfer relay 908 releases, transfer relay
909 is operated as previously described as
soon as relay 830 operates, and relays 853,
854 and 711 again operate terminating the
timing cycle. It has been assumed that the
fourth digit registered was 6 and that reg-
ister relays 905 and 908 are operated. When

therefore relay 781 again deenergizes with re-

lay 854 operated a circuit is closed from
ground, back contact of relay 731, conduc-

- tor T43, back contacts of relays 836 and 838,

right front.contact of relay 854, left back con-
tact of relay 850, back contact of relay 840,
middle upper contact of transfer relay 909,
upper back contacts of register relays 907 and
906, upper front contact of register relay

5 905, upper contact of trazsier relay 909, up-

per front contact of register relay 908, outer

" right back contact of relay 855 to battery
- through the winding of counting relay 851.

a0

Relay 851 operates and on the next energiza-
tion of relay 731 relay 850 operates, relay 850
extending the ground on conductor 743 as

traced to the left armature of relay 850,

W
(913

thence over the left back contact of relay 848
to battery through the winding of relay

45 849, ‘Thus, on successive deenergizations

and energizations of relay 721, counting re-
lays 849, 848, 847, 846, 840, 844,843, 842, 839

~ and 838 operate, relay 838 upon operating

Tt
(&)

releasing relays 842 to 851, inclusive, and re- .

lays 853, 854 and 711. The repeated opera-

~ tion of relay 730 prior to the release of re-

lay 711 has now transmitted six impulses to
the connector. o g
As previously described, relays 837 and

5 836 operate on the next deenergization and

energization of relay 731 causing the opera-
tion of transfer relay 910. When relay 731
again releases, ground is extended over its
back contact, conductor 743, right front con-
tact of rvelay 836, conductor 856, lower back

“contacts of transfer relays 950, 940, 930, 920,

lower front contact of transfer relay 910, con-
ductor 921, outer left front contact of class
relay 709, conductor 744, left back contact

5 of counting relay 844 to battery through the

described in response to the repeated

1,916,761

winding of relay 845 and counting relays 845,
844, 843, 842 operate in the.manner described
in response to the repeated deenergizations
and energizations of relay 781 to measure a
0.4 second interval following the transmis-
sion of the fourth series of impulses’ to the
connector. ‘When counting relay 844 operates
counting relays 838 and 839 are released,

transfer relay 909 being released upon the op--

ération of relay 842, relay 909 in turn releas-
ing counting relays 836, 837 and 842 to 845,
inclusive. "~ C : R
" When the fifth digit is registered and trans-

70
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fer relay 913 releases, transfer relay 919,1s

opetated over the circuit previously traced to
the inner upper front contact: of relay 910,

“thence over the upper back contact of relay

990 to battery through the winding of relay
919 and relays 853, 854 and 711 again operate
terminating the timing cycle.. It has been
assumed that the fifth digit registered was 0,
and that no register relays of the group- 915
to 918 have been ‘operated. “When - there-
fore relay 731 again deenergizes withrelay 854
operated, a circuit is closed Trom ground,; back
contact of relay 781, conductor 748, back con-
tacts of relays 836 and 838; right front con-
tact of relay 854, left back contact of relay
850, back contact of relay 840, middle upper
contact of transfer relay 919, upper back con-
tacts of register relays 917, 916 and 915, left
back contact of counting relay 846 to battery
through the winding of relay 847. 1In the
manner previously described, the succesgive
deenergizations and energizations of relays

730 and 731 cause the operation of counting

relays 847, 846, 845, 844, 843, 842, 841 and: 840
in the order named, relay 846 upon operating
causing relay 855 to operate and lock under
the control of relay 848. With relay 855 op-
erated, when relay ‘840 operates the operat-
ing ground from the back contact of relay 731
is extended as traced to-the left front con-
tact of relay 840, upper, contact of transfer

telay 919, upper back contact of register re-

lay 918, inner right front contact of relay 855
to battery through the winding of counting
relay 851. On the next deenergization and
energization of relay 731, relays 851 and 850
operate, relay 851 releasing counting relays
843 to 847, inclusive, and relay 850 extending
the operating ground from the back contact

.of relay 731 as traced over the right front con- -

tact of relay 854, thence over-the left front
contact of relay 850 and the left back contact
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of relay 848 to battery through the winding

of velay 849. Upon successive deenergiza-’
tions and energizations of relay 731, counting
relays 849, 848, 847, 846, 845, 844, 843, 842,
839 and 838 operate in the order named, relay
838 upon operating releasing relays 842 to
851, 853, 854 and 711. The repeated opera-
tion of relay 780 prior to the release of relay

711 has now transmitted ten impulses to the

connector.
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Tor a call of class “C” immmediate ringing
from the sender is not necessary and therefore
when velay 838 operates at the time the last
impulse is transmitted to the connector, a
circuit is closed from ground on conductor

634, left front contact of relay 838, inner up-

per contact of transfer relay 919, conductor
981, intermediate right front contact of clasy
relay 709, strap 752, inner right front contact
of relay 726, conductor 749 to battery through
the winding of relay 605. From this point
the circuits function as described in connec-
ticn with the call previously described, the

link circuit releasing, the operated relays of
5 the sender releéasing and the cut-through re-

lay 316 of the trunk circuit operating to cut a
talking connection through from the jack 314
to the first selector. :

Fatension of calls in variable class “D?

It will fivst be assumed that the operator
upon answering the call is informed by the
calling subscriber that a connection is re-
quived which involves the setting of a single
selactor for its completion and that the op-
erator therefore plugs the cord plug 122 into
the jack of a trunk similar to Fig. 3 but with
straps 525, 326, and 327 omitted. and straps
301 to 304, inciusive, connected as shown in
Fig. 3—D. When the trunk is seized an-idle
sender is associated therewith and with the
strapping as shown in Fig. 8—D relays 613
and 618 cperate, relay 618 in turn closing «
circuit from ground on conductor T04, out
over its contact, the lower back contact of
relay 616, to battery through the winding of
velay 615 which operates and locks over its
upper front contact to ground on conductor
T04. With relays 613 and 615 operated, the
class relay 710 is operated indicating that
the trunk seized by the operator belongs in
& grotp over which calls requiring the setting
of a variable number of selectors may be set
and that immedizte ringing may or may not
be roguired.  Class relay 710 upon operating
closes an operating circuit for relay 737 ex-
tending from battery through the winding
of relay 737, to ground at the outer right
front contact of relay 710. As previously
described, the operator is given a signal by
the lighting of lamp 230 when the sender is
ready to register digits, transfer relays 803

0no

U

- and 804 Leing operated upon the seizure of

the sender. The operator then proceeds to
key the single digit which will be assumed to
be 0 b7 depressing key 251. Transfer relays
808 and 804 being operated, the operation of
key 251 controls the impulse relay 714 which
in turn operates transfer relay 813 in the

manner described. When the key is released -

transfer relay 814 operates in- the locking
circuit of relay 818 unlocking transfer relays
803 and 804. : L '

Having keyed the single-digit 0 the op-
erator then depresses the start key 226 which

at its left contacts connects 48-volt battery

through high rvesistance 240, to conductor

238, thence as traced to conductor 307, strap
301, conductor 306, thence as traced over con~
ductor 537, inner upper back contact of re-
lay 614, lower front contact of relay 613; up-
per back contact of relay 612, conductor 623
to 24-volt battery through the windings of
impulse relays 715, 716 and 724. The cur-

rent flowing is in the proper direction and -

strength to operate polarized relay 715 and
sensitive relay 724 but due to the inclusion of
high resistance 240 marginal relay 716 does
not operate. Relay 715 upon operating
closes an obvious circuit for relay 729 which
operates. At its right contacts key 236 closes
a circuit from ground through low resistance
241, over conductor 234, thence as traced to
conductor 805, strap 302, conductor 308,
thence as traced to conductor 529, upper
front contact of relay 618, lower back con-
tact of relay 612, conductor 622 to 24-volt
battery through the windings of impulse re-
lays 705, 706 and 714, Relays 706 and 714
operate but relay 705 does not receive cur-
vent in the proper direction to cause its op-
ration. 'Relay 706 upon operating with. re-
lay 729 operated closes a circuit from ground
at the contact of relay 706 front contact of
relay 729 to battery through the winding of
relay 753, relay 753 upon operating locking
directly to ground on conductor 704. The
operation of relays 714 and 724 as in the
manner previously described ‘cause the op-
eration of transfer relay 823 which locks
in series with relay 824. When the start key
296 is released and relays 715, 724, 706 and
714 release, transfer relay 824 operates in
the locking circuit of relay 823 releasing
transfer relays 813 and §14. The release of
relay 715 also releases relay 729 and with
relay 753 operated -a circuit is closed from

ground on the front contact of relay 758,

back contact of relay 729 to battery through
the winding of relay 755 which operates.
Relay. 755 upon operating closes a circuit
in series through the windings of relays 612
and 625, conductor 649, outer right contact

of relay 755 to ground:on conductor 704.

From this point the sender functions to cause
the release of the operator’s’ keyset and to
prepare for the transmission of impulses in
accordance with the set condition of the reg-
isters through the operation of relays 726
and 727 from the keyset in the manner pre-

-viously described. Since, however, relay 737
s operated, the operation of relay 612 does

not release the last pair of transfer relays
823 and 824 which wére operated, these re-
lays being held locked in a circuit extending
through their windings in series, the middle
upper: front contact of relay 823, conductor
831, the upper back contact of transfer re-
lay 904, conductor: 812, the outer left con-
tact of relay 737 to ground on conductor 704.
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. As soon as the single digit 0 and the start
combination have been keyed and transfer
releys 803 and 813 have released, transier
relay 809 is operated in the circuit extend-
ing from batfery through its winding, the
upper back contact of transfer relay 810,
lower back contact of relay 803, straps 651
and 652, conductor 681, outer right front
contact of rslay 787, conductor 767, straps
and 658, conductor 871, strap 862, lower
r contact of transfer relay 813, straps
and 658, conductor 835, inner left front
ontact of relay 703, conductor 740, outer left
back contact of relay 836, to ground on con-
ductor 633. Relay 809 locks and the sender
then proceeds to transmit ten impulses to the
first selector in the manner previously de-
scribed. It will thus be seen that the trans-
mission of the series of impulses is delayed
5 until one digit and the start combination
havebeenregistered. This is for the purpose
of permitting the location-of calls through
tandem points over automatic listening
straightforward trunks as it is necessary to
delay impulsing until after the start key has
been depressed in order to allow time for
the sender to release the keyset and be ready
to cut the trunk circuit through to the oper-
ator immediately after the last digit has been
" transmitted to insure that the operator may
hear the order tone from the tandem point.

When counting relay 838 operates at the
time the last impulses of the single digit se-
‘ries is transmitted, counting relays 842 to
854 and 711 are released and a cir-
cuit is closed from ground on conductor 634,
left front contact of relay 838, inner upper
front contact of transfer relay 809, upper
front contact of transfer relay 823, which is
in this case strapped to conductor 860, inner
right front contact of relay 755, strap 756,
inner right front contact of class relay 710,
. which has been assumed to be operated, strap
757, inner right front contact of relay 726,
conductor 749, to battery through the wind-
ing of relay 605. Relay 605 then operates to
cause the trunk to cut the talking connec-
tion through immediately without waiting
for the application of ringing current from

m

iir

"2 the sender, the link and sender being restored

in the manner previously described.
Tt will now be assumed that the operator
kevs two digits instead of one and then de-

for relays 803 and 804 operate as before
upon the seizure of the sender. Transfer
relays 818 and 814 operate upon the keying
of the first digit, relay 814 upon operating
_ releasing relays 803 and 804. Transfer re-

lays 823 and 24 operate upon the keying of

the second digit, relay 824 upon operating
releasing relays 818 and 814, and transfer
relays 903 and 904 and relays 612 and 625
operate upon the operation and release of the
start key 226 as just described. The opera-

_ presses the start key 226. In this case trans-
r

1,016,761

tion of relay 612 does not in this case release
the last pair of operated transfer relays 903
and 904 as they are held operated in a local
cireuit extending through the windings of
these relays, the middle upper front contact
of relay 908, the upper back contact of trans-
fer relay 914, conductor 812, the outer left
contact of relay 737 to ground on conductor
704. The operator’s keyset circuit is now re-
leased and the sender is prepared to trans-
mit impulses as previously described.

As scon as the two digits keyed have been
registered and transfer relays 803 and 813
have released the transfer relay 809 operates
over the circuit last traced and thereupon the
sender proceeds to transmit the first series of
impulses. - Following the transmission of the
first series of impulses the timing interval is

measursd as previously described and {rans-

fer relay 810-is operated and locked and
transfer relay 809 1s released. When relay
809 releases relays 836 and 837 release and if
the start combination has been keyed and re-
lay 823 has released, a circuit is established
for transfer relay 819 extending from bat-
tery, winding of relay 819, upper back con-
tact of relay 820, inner upper front contact
of relay 810, strap 863, conductor 870, straps
661 and 660, conductor 642, inner right front
contact of velay 7387, conductor 758, straps
659, 864 and 865, lower back contact of trans-
fer relay 823, straps 662 and 663, conductor
835, inner left front contact of relay 703, con-
ductor 740, outer left back contact of relay
838 to ground on conductor 633. It is thus
seen that the second digit series is not trans-
mitted until after the second digit and the
start combination have been keyed. When
counting relay 838 operates at the time the
last impulse of the second digit series. is
transmiftted a circuit is closed from ground
on conductor 634, left front contact of relay
838, inner upper front contact of transfer
relay 819, upper front contact of transfer re-
lay 908 which is in this case strapped to con-
ductor 860, inner right front contact of relay
755, strap 756, inner right front contact of
class relay 710, strap 757, inner right £ront
contact of relay 726, conductor 749 to battery
through the winding of relay 605. Telay 605
then operates to cause the trunlk to cut the
talling circuit through immediately without
waiting for the application of ringing cur-
rent from the sender, the link and sender be-
ing restored in the manner previously de-
seribed. ~
Should the operator key a six-digit num-
ber with class relay 710 operated and then
depress start key 226, transfer relays-803,
804, 913, 814, 823, 824, 903, 904, 913, 914, 923,
9924, 933, 934 will be operated and released
insuccession, and transter relays 943 and 944

will be ‘operated and held operated when re- -
lays 612 and 625 operate following the re--

lease of the start key since relay 737 is oper-
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ated. The operator’s keyset circuit is then
released and the sender then proceeds to
transmit impulses as soon as the first two
digits keyed have been registered in the same
manner as for the two-digit call just de-
scribed, n 0.6 timing interval being measured
after ench of the fivst four digits have Deen

transmitted. Preparatory to the transmis--

sion of the third digit series, transfer relay
$29 must be operated and this occurs after
transfer relay 823 releases following the reg-
istration of the third digit keyed, in a circuit
extending from battery, winding of relay
829, upper back contact of relay 830, inner
lower front contact of velay.820, straps 864
and 865, lower back contact-of relay 823,

straps 662 and 663, conductor 835 and thence.
Preparatory to the
series of impulses

as traced to- ground.

transmission of the fourth
transfer relay 909 must be operated and this
oceurs after transfer relay 903 releases fol-
lowing the registration of the fourth digit
keyed, in a circuit extending from battery,
winding of relay 909, upper back contact of
relay 910, inner upper front contact of relay
830, straps 9585 and 956, lower back contact of
relay 908, conductor 835, thence to ground as
traced. When counting relay 838 operates
at the time the last impulse of the sixth digib
series is transmitted, a circuit is closed from
ground on conductor 634, left front contact
of relay 838, inner upper front contact of
transfer relay 929, upper front contact of
transfer relay 943 which is in this case
strapped to conductor 860, inner right front

contact of relay 755, stran 756, 1nner vight
? i ? fom}

frons contact of class velay 710, strap 757,
inner right front contact of relay 726, con-
ductor 749 to battery through the winding of
relay 605.. Relay 605 then operates to cause
the trunk to cut the talking circuit through

immediately without waiting for the appli-

cation of ringing current from the sender, the
link and sender being released in the manner
previously described. :
Should the operatoer key a-seven-digit num-
ber with class relay 710 operated and then de-
press start key 226, transfer relays 803, 804,
813, 814, 8923, 824,
933, 934, 948, 944 will operate and release in

succession, relays 958 and 954 will be operated .
and held operated when relays 612 and 625
start key-

operate following the release of the
since relay 737 .is operated. The operator’s
keyset circuit is then released and the sender
proceeds to transmit impulses as soon as the
first two digits keyed have been registered as
deseribed in connection with the two-digit
call. A 0.6 second interval is measured after
the transmission of each of the first six digits.
When relay 838 operates at the time the last
impulse of the seventh digit is transmitted

a cireuit is closed from ground on conductor
634, left front contact of relay 838, inner

upper front contact of ;

transfer relay 939,

903, 904, 913, 914, 993, 924,

25

lower front contact of relay 953, strapped in
this case to conductor 860, inner right front
contact of relay 755, strap 756, inner right
front contact of class relay 710, strap 757,
inner right front contact of relay 726, con-
ductor 749 to battery through the winding
of relay 605, . Relay 605 then operates to
cause the trunk to cut the talking circuit
through immediately without waiting for the
application of ringing current from the send-
er, the link and sender being released in the
manner previously deseribed.

Should the operator Key an eight-digit
number, the maximum which the sender is
arranged to register, transfer relays 808, 804,
813, 814, 823, 824,903, 904, 913, 914, 923, 924,
983, 934, 948, 944 and relays 953 and 954 will
operate and release in succession relays 953
and 954 operating upon the depression and

release of the key corresponding to the sta-.

tion designation of the desired number. It
is not necessary for the operator in this case

70

75
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85

to depress the start key 226 since relays 612 .

and 625 are now operated in-series as soon as -

relay - 954 operates, in a circuit extending
through the windings of relays 612 and 625,
conductor 649, conductor 759, front contact of
relay 954 to ground on conductor 704. - When
relay 612 operates the locking circuit of re-
lays 953 and 954 is opened, the operator’s
keyset circuit is released and the sender pro-
ceeds to transmit impulses. "As soon as the
first two digits have been registered as de-

- seribed in eonnection with the preceding call,

a 0.6 second interval is measured after the
transmission of each of the first six digits
and following the transmission of the seventh
digit with transfer relay 940 operated a 0.4
second interval is measured, counting relay
845 being first operated rather than the
counting relay 849 following the operation
of counting relay 836, in a circuit extending
from ground at the back contact of relay 731,

conductor 748, right front contact of relay:

836, conductor 856, lower back contact of

transfer relay 950, lower front contact of

transfer relay 940, conductor 941, outer left
back contact of class relay 708, outer left
front contact of class relay 710, conductor
744, left back contact of counting relay 844
to battery through the winding of relay 845.
When relay 838 operates at the time the last
impulse of the eighth digit series is trans-

mitted, a circuit is closed from ground on’

conductor 634, left front contact of relay 838,
inner upper front contact of transfer relay

1949, conductor 932, strap 756, inner right

front contact of class relay 710, strap
757, inner right front contact of relay 726,
conductor 749, to battery through the wind-
ing of relay 605. Relay 605 operates to cause
the trunk to cut the talking circuit through
immediately without waiting for the applica-
tion of ringing current from the sender, the
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link and sender being restored in the nianner
previously described.

Should an. inward toll operator plug into
the trunk circuit-and key a three-digit num-
ber with class relay 710 operated and then
depress the start key 226, transfer relays
803, 804, 813, 814, 823, 824, 903, 904 will be
operated and released in succession, and re-
lays 918 and 914 will be operated and held
operated when relays 612 and 625 operate
following the release of start key 226 since
relay 737 is operated. The operator’s keyset
circuit is then released and in this case relays
725 and 728 are cperated to indicate to the
sender that the call has come from an inward
toll operator’s position. As soon as the first
two digits keyed have been registered the
sender proceeds to transmit impulses. A
0.6. second interval is measured after the
transmission of the first two digit series and
when counting relay 838 operates at the time
the last impulse of the third digit is trans-
mitted a circuit is closed from ground on
conductor 634, left front contact of relay 838,
inner upper front contact of transfer relay
829, conductor 861, upper front contact of
transfer relay 913, strapped in this case to
conductor 872, inner left front contact of re-
lay 755, strap 760, middie right front con-
tact of class relay 710, strap 761, conductor
746 to battery through the winding of relay

638. From this point the sender tunctions

to transmit current from the ringing source
647, to measure off a predetermined interval
during which ringing current is applied,
after which relay 605 operates to cause the
talking connection to be cut through at the
trunk circuit and to cause the release of the
link and sender circuits as previously de-
seribed in connection with the first call dis-
cussed.

.Should the toll operator key a four-digit
number and then depress the start key 226,
transfer velays 808, 804, 813, 814, 823, 824,
903, 904, 913, 914 will be operated and re-
leased in succession, and relays 923 and 924
will be operated and held operated when re-
lays 612 and 625 operate following the re-
lease of the start key. The operator’s keyset
circuit is then released and as soon as the
first two digits keyed have been registered,
the sender proceeds to transmit impulses as
previously described. A 0.6 second interval
18 measured after the transmission of the
first three digit series except that after the
transmission of the third digit series, class
relay 707 not in this case being operated,
the counting relay 849 is operated at the start
of the timing interval in a circuit extending
from ground on conductor 634, left front
contact of relay 836, conductor 856, lower
back contacts of relays 950, 940, 930, 920, 910,
lower front contact of relay 830; conductor
859, outer left back contact of relay 707,
conductors 748 and 922, left back contact of

1,918,761

counting relay 848 to battery through the

winding of relay 849. When relay 838 oper- -

ates at the time the last impulse of the fourth
digit series is transmitted a circuit is closed
from ground on conductor 634, left front
contact of relay 888, inner upper front con-
tact. of transfer relay 909, conductor 912,
upper front contact of transfer relay 923,
strapped  to conductor 872, inner left front
contact of relay 755, strap 760, middle right
front contact of class relay 710, strap 761,
conductor 746 to battery through the wind-
ing of relay 638." From this point the sender
functions to transmit ringing current from
the source 647, to measure off a predetermined
interval during which ringing current is ap-
plied, after which relay 605 operates to cause
the talking connection to be cut through at

the trunk circuit and to cause the release

of the link and sender circuits as previously
described in connection with the call first
discussed.

Establisliment of conmections in variable
class B

Class B calls are similar toclass D calls ex-
cept that no calls of this class require im-
mediate ringing from the sender. ~ For com-
pleting a call of this class the operator plugs
mnto a trunk similar to that of Fig. 3 but with

w0

-T
[0

83

el

€5

straps 325, 326 and 827 omitted and straps

301 to 304, inclusive, connected as.shown in
Fig. 3—B. - When a trunk is seized an idle
sender -is associated therewith and relays
613 and 619 operate, relay 619 in turn clos-
ing a circuit from ground on conductor 704
over its front contact, the lower back con-
tact of relay 615 to battery through the wind-
ing of relay 616 which overates and locks
over its upper front contact to ground on con-
ductor 704. With relays 613 and 616 op-

erated the class relay 708 is operated indi-

cating that the trunk seized by the operator
belongs in a group over which a variable
number of selectors may be set and that im-
mediate ringing from the sender is not re-
quired. Class relay 708 upon operating
closes an operating circuit for relay 737 ex-
tending from battery, winding of relay 737,
to ground at the outer right front contact
of relay 708. "As previously described the

-operator is given a signal by the lighting of

lamp 280, when the sender is ready to register
digits, the transfer relays 803 and 804 hav-
ing operated upon the seizure of the sender.
The setting of the sender registers and the
control of impulsing to the selector switches
in response to the keying of one to eight
digits as the desired call may require then
proceeds as previously described in connee-
tion with class D calls except that straps
764 and 765 associated with class relay 708
are so connected that regardiess of the num-
ber of digits keyed relay 605 operates fol-
lowing the transmission of the last impulse
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of the last choxt series registered to cause the

trunk cireuit to cut the talking connection-

through and to cause the release of the link
and sender circuits without waiting for the
sender to apply ringing current.
Recapitulating, 1% will be seen that b\
changing the strapping associated with the
armature contacts of any one of the class re-
lays 707
may be made to determine frst if the class
indicates wiether the opﬂlator will key a
single fixed number of digits not requiring
the ¢ opel ation of start key 226 or whether she
may key any number of digits within the
registering capacity of the sender with the
operation of the start key, and second,
whether or not immediate ringing is rﬂqun“ed
from the sender. F urthel, the strapping
from the uppev front contacts of transfer re-
Jays 803, 813, 823, 903, 913, 923, 933, 948 and

from the lower front contact of relay 953 to -

conductors 880 and 8§72 determines in accord-

ance with the number of digits keyed whether
munud ate ringing is necessary or.is not neces-
sary. Tt is thus possible by a simple change
in . strapping to make any class a fixed or
variable digit class and to determine for any

variable chcrlt class just how the sender c;hall ,

function :(\Hownﬂr the completion of kevu“

*and the transmission of the last digit regis

tered.
Pﬂlfzm'm/ the transmission of digits
Tn the preceding deseription it was assumed

that straps 651 to 663, 862 to 865 and 955
and 956 were closed for the purpose of de-
laying the transmission of the first series
of impulses on variable digit calls of classes
Band I until after the first two dicrit%or the
first digit’ and start combination had been
keyed end to dol ay the transmission of the
second series of impulses until after the sec:
ond and thivd digits keyed or the second digit
and start combmatlon had been keyed. It
may be desirable in certain cases to pe
the ansmission of the first series of impu Tl
as soon as the first digit keyed has bﬂen reg-
istered, to delay the transmission of the sec-
ond series of impulses until after the second
and third digits or second digit and start
cornbination keyed have been registered and
to delay the transmission of the third series
of impulses until after the third and fourth
r];f“uq or third digit and start combination
and have been registered. This may be ac-
complished by closing straps 655, 660, 662 to
672, 866 to 869. 955 :md 956 mld by opening
straps 851 to 654, 656 to 659, 661 and 862 to
865 which were closed in the case just dis-
cussed where transmission was delayed until
after the first two digits had been registered.
With the strapping as indicated and varia-
ble class relay 737 operated, transfer relay

809 may he (W)erf!ted tos
of the first series of impulses after the first

to 710, inclusive,-the class relay.

tart the transmission’
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digit keyed has been registered and transfer
il a has released. in a civeuit which mav
reiay 803 has released, in a circwit which niay
be traced from battery through its winding,
upper back contact of relay 810, lower back
contact of relay 803, straps 670 and 671, con-
ductor 835 and as traced. to grouvnd.. Before
the second series of impulses can be transmit-

ted transfer relay 819 must be operated and

this cannot occur until after the second and
third digits keyed have been registered. The
cireuit of relay 819 extends in thls case from
battery through its winding, upper back con-
tact of relay 820, inner upper front contact
of relay 810, straps 869 and 868, lower back
contact of relay 813, straps 665 and 664, con-

“ductor 681, outer right front contact of relay
787, conductor

767, straps 655 and 668, con-
ductor 768, strap 866, lower back contact of
transfer relay 823, straps 662 and 663, con-
ductor 835, thence as traced. to ground. = Be-
fore the third series ¢f impuises can be trans-
niitted, transfer relay 829 must be operated,
the circuit therefore extending from battery
through its winding, the upper back contact
of relav 830, the inner upper front contact
of relay 820, straps 867, 667 and 660, con-
ductor 642, inner right front contact oi re-
lay 737, conductor 758, straps 669, 955 and
956, lower back contact of transfer relay
903, conductor:835, thence as traced to ground.
Before the fourth series of impulses can be
transmitted, transfer relay 909 must be op-
erated, the circuit therefor being closed fol-
lowmg the registration of the fourth digit
keyed and the release of transfer relay 903,
from battery through the winding of relay
909, upper back contact of relay 910, inner
upper front contact of relay 830, straps 955
and 956, lower back contact of relay 903,
conductor 835 and thence as traced to ground,
On fixed. digit calls of classes A a and C with
relay 737 not energized, transfer 1-91&)/ 809
operates as soon as relay 803 releases follow-
ing the registration of the first digit keyed,
in a cu‘uut‘, extending from battery fnomrh
its winding, upper back contact of relay 810
lower back contact of relay 803, str wm 670
and 671, conductor 835 to gmnnd
Trans fer:elay 819 operatestostart the. trans
mission . of the second digit s s. after the
second digit keyed has been rvegistered and
transfer relay 813 has released, in a C‘?roui«‘
from battery through its winding, nop
back contact of relay 820, inner upper 1“ oni
contact of relay 810, straps 869 and 868,

traced.

211

lower back contact of transfer relay 813,
straps 665 and 664, conductor 681, outer vghf

back contact of relay 737, conductor 738,
straps 666 and 672, conductor 835 tn eround
as traced.. Transfer rvelav 829 operates to
start the transmission of the durrl digit
series after the third digit keyed has been
registered and transfer rehv 823 has re-
].based in a-circuit from battery throngh the
Windi‘ng of transfer relay 829, upper back
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contact of relay 830, mner upper front con-
tact of relay 820, straps 867, 667 and 660,
conductor 642, inner right back contact of re-
. lay 737, conductor 643, strap 668, conductor
ol 768, strap 866, lower back contact of transfer
relay 823, straps 662 and 663, conductor 835

and thence us traced to ground. Transfer
.relay 909 operates to start the transimission

~of the four series of impulses after the fourth
‘1 digit keyed has been vegistered and transfer
relay 903 has released, in a circuil extend-
ing from battery through the winding of re-
lay 909, upper baclk contact of relay 910, inner
upper front contact of relay 830, straps 955
and 956, lower back contact of relay 903,

conductor 835 and thence as traced to ground.

In some cages it may be desivable to delay
the transmission of the first digit series and
the transimission of the third digit series.
Tor this purpose straps 651, 652,657, 658, 661,
673 to 680, 684, 862 to 865, 957 and 958 ave
‘closed and straps 653 to 656, 662 to 672, 866 to
869, 955 and 956 are opened. With this
strapping and variable class relay 737 op-
erated, transfer relay 809, which must operate
before the first digit series can be trans-
mitted, will not operate until the first digit
and the start combination or the first two
digits have been registered. The circuit of
relay 809 may then be completed from bat-
tery throngh its winding, the upper hack con-
tact of relay 810, the lower back contact of
transfer relay 803, which releases as soon as
the first digit has been registered, straps 651
and 652, conductor 681, outer right front
contact of relay 737, conductor T67, straps
673, 677, conductor 871, strap 862, back con-
tact of transfer relay 818, straps 657 and 658,
conductor 835 to ground as traced. If the
call is a two-digit call the first digit will be
delayed as just described until after the first
two digits have been registered and the trans-
mission of the second digit will be started
without delay through the operation of trans-
fer relay 819 in a circuit extending from bat-
tery, winding of relay 819, upper back contact
of relay 820, inner upper front contact of
relay 810, strap 863, conductor 870, straps
661 and 677, conductor 871, strap 862, back
contact of transfer relay 818, straps 657 and
658, conductor 833 to ground as traced. If
the call comprises three or more digits, the
transmission of the first digit will be delayed
as described and the transmission of the third
digit will be delayed until after the third
digit and start combination or the third and
fourth digits have been registered and trans-
fer relays 823 and 903 have released, the
transmission being started through the op-
eration of transfer relay 829 in a circuit from
battery through its winding, the upper back
contact of relay 830, the inner upper front
-contact of relay 820, straps 864 and 865, the
65 lower back contact of relay 823, straps 678
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and 684, conductor 642, the inner right front
contact of relay 737, conductor 758, strap
676, strap 957, the lower back contact of
transfer relay 903, conductor 835 to ground
gs traced. For a call comprising four or
more digits the transmission of the first and

third digits will be delayed as described and .

the transmission of the fourth digit will start
immediately after the timing interval fol-
lowing the transmission of the third: digit
through the operation of transfer relay 909
in a eircuit extending frowm battery, winding

70

of relay 909, upper back contact of relay 910, -

inner upper front contact of relay 830, straps
958 and 957, lower back contact of transfer
relay 903, conductor 835 to ground as traced.

With the strapping as indicated on fixed
digit calls of classes A and C with relay 737
not operated, transfer relay 809 operates to
start the transmission of the first digit series
as soon as relay 803 releases following the
registration of the first digit keyed, in a cir-
cuit extending from - battery through its
winding, upper back contact of relay 810,
lower back contact of relay 808, strans 651
and 652, conductor 681, outer right back con-
tact of relay 737, conductor 738, straps 674,
680, 657 and 658, conductor 835 to ground as
traced. Transfer relay 819 operates to start
the transmission of the second digit series
following the timing interval if the second
digit keyed has been registered and transfer
relay 813 has released, in a circuit from bat-
tery, winding of relay 819, upper back con-
tact of relay 820, inner upper front contact
of relay 810, strap 863, conductor 870, straps
661, 677, conductor 871, strap 862, back con-
tact of relay 813, straps 657 and 658, conduc:
tor 835 to ground as traced. Transfer relay
829 operates to start the transmission of the
third digit series following the timing inter-

val if the third digit has been registered and.

transfer relay 823 has released, in a circuit
from battery, winding of relay 829, upper
bad®k contact of relay 830, inner upper front
contact of relay 820, straps 864 and 865, back
contact of transfer relay 823, straps 678 and
684, conductor 642, inner right back contact
of velay 787, conductor 643, straps 675 and
679, conductor 835 to ground . as traced.
Transfer relay 909 operates to start the trans-
mission of the fourth digit series following
the timing interval if the fourth digit keyed
has been registered and transfer relay 903

has released, in a.circuit from battery, wind- .

ing of relay 909, upper back contact of re-
lay 910, inner upper front contact of relay
830, straps 958 and 957, back contact of relay
903, conducter 835 to ground.

In the consideration of delayed impulsing
previously discussed, it was asstumed that the
transmission of the first 'two. second two, and
fivst and third digits' might be delayed as
required on' variable class calls. It is also
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possible, for example, to delay the transmis-
sion of any particular single digit series until
after the corresponding and tfollowing digit
has been leyed or the cor espondmo d101t
and start combination have been keyed. . For
the pur pose of iHushating thig alternative
arrangement it will be assumed that on class
B and D calls it is desired to delay the trans-
n‘lission of the first digit series until after
sb *‘Wo d'vits have beml Ieﬂiqte* ed. In

g Cge S 03 562, 864
865, 8(8 869 955 and 956 are closed and
straps 659 to SbL 664 to 681, 868,.8506, 867,
957 and 958 are opnnnd With this strap-
ping and variable class velay 7&1 operated,
transfer reluy 809, which must operate be-
e thie first digit serigs can be transmitted
I not operate until the fivst digit and start

combination or first two digits have’ been

eyed and registered and transfer 1ela‘yf 803
and 813 have L(JIGJ.S()d The eircuit of relay
809 1)av Jwrw be tra
f yelay 809, vppel back contact of relay
“1(‘, hm er O&Ll\ contact of relay 803, straps
631 and 8 uw, conductor 681, cuter v'ight front
conbact of relay 787, conductor 76T, straps
655 and 656, conductor 871, strap 862, back
contaet of relay 818, straps oo( and 608 con-
wtor 835 aﬂd thulcg to ground. Aftel the
timing interval following the transmissicn
of the fivst digit series, transfer relany 819
may operate over a circuit from battery,
w mrhno of relay 819, upper back contact of
relay 820, inner upper front contact of relay
810, straps 869 and 868, back contact of

]Y)u o)

transfer relay 813, straps "657 and 658, con- 4

ductor 855 and thence to ground. Aftel

‘e tining interval foﬂowmo the transmis-
sion of dle second digit series transfer relay
829 may opet ate in a circuit from battery
through its winding, the upper back contact
v 830, the inner upper front contact

ot 101aV 870 straps 864 and 865, the back

contact of transfer relay 823, stmps 662 and
(md conductor 835 and thence to. ground.
r the timing interval following the
wmm“uwon of the third dl oit series, trans-

velay 909 may operate in the eircuit from
haﬂm v through its winding, the upper back
contact of 161‘w 910, the 1nnor upper front
mmart of relav 830, sfraps 955 and 956, the
hack contact of tmmfu relay 908, mnf‘uctor
55 and thence as traced to Ground

Sender times out

At the time the sender was seized it will
be recalled that the operation of relay 600
connected ground to conductor 607 extend-
ing to the time alarm circuit, not shown, to
start timing on the selector sender. The tim-
ing circuit may be of the type disclosed in the
Patent 1,577,076 granted to A. C. Powell,
March 16 1996. Thereupon ground is con-
nected at the t timing circuit to “conductor 608,
thence over the inner left front contact of

ad from battery, wind-
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relay 600, conductor 682, to battery through
the right Wmdmg of tlmlng relay 700. Re-
lay 700 operates and locks over its left wind-
ing and left contact to ground on conductor
704 and connects the 110ht winding of timing
relay 770 over its rlorht contacts to the timing
lead T69.  After an interval measured by
the operation of the timing circuit, if the op-
erator has failed to complete the reoqstratlon
of all digits, or if the sender has “failed to
pulse out all of the registered digits within
the time required by the timing circuit to

- function, ground will be applied at the tim-

ing cirenit to timing lead 769, thereby oper-
ating timing relay 770. Relay 770 at 1ts out-
er right front- contact closes a. circuit
over conductm 771, right back contact of
relay 601 to aiarm lead 683 extending to the

timing circuit and closes a circuit from

ground on conductor 704 over its outer left
front contact, . conductor 650, to battery
through the winding of relay 604.

Relay 604 upon operating opens the im-
puising loop to the selector switches to re-
lease all operated - switches, disconnects
ground from the armature of pulsing relay
731, thereby causing relays 780 and 731 to
remain operated, and closes a shunt around
the right and middle windings of relay 603,
extending over the inner lower back contact
of relay 645, upper alternate contacts of relay
lay 604 to groun'd at the upper back contact
of relay 605. This increases the current
flowing over the circuit traced through the
windings of relay 603 and to battery in par-
llel through the “windings of relays 524
and 525 at the link circuit.  Marginal relay
524 now operates closing a circuit from
ground at its front contact over the next to
upper front contact of relay 512, conductor
584, brush 428, conductor 424; winding. of re-
lay 322 at the trunk circuit to battery. Re-
lay 8922 operates and locks over ‘its outer
right front contact to ground at the inner up-
per front-contact of sleeve relay 313, closes
a holding circuit for relay 3821 extendmg
from battery, winding and lower front con-
tact of relay 321, intermediate left front con-
tact of relay 322 to ground through resist-
ance 332 to prevent the cut-through relay:
316 from operating, and establishes a circuit
from battery, winding of relay 328, outer
left front contact of relay 322, to: ground
through the contacts of'interrupter 329. " Re-
lay 828 now operates intermittently. - When
relay 322 operates-and prior to the operation
of relay 328, a battery through resistances
334 and 835 is connected over the inner front
contacts of velay 822, back contacts ‘of re-

lay 328, over the back contacts of relay 316,

thence to the keyset-circuit if it has not beén
released and relay 123 is still energized, caus-
ing the release of the keyset cireuit throuoh
the operation of polarlzed relays 244 and 243
in the same manner as when released from
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the sender. Upon the energization of relay
328 a circuit is closed from battery, resistance
831, upper front contact of relay 828, upper
back contact of relay 816, rings of jack 314
and plug 122, lower normal contacts of relay
1928, which releases upon the release of the
keyset circuit, inner lower front contact -of
relay 124, lower right winding of repeating
coil 113, lower back contact of relay 128,
winding of polarized relay 135, upper front
contact of relay 124, upper back contact of
relay 128, upper right winding of repeating

coil 118, imner upper front contact of relay

124, upper normal contacts of relay 128, tips
of plug 122 -and jack 314, lower back con-
tact of relay 816, lower front contact of re-
lay 328 to ground through resistance 333.
Relay 183 operates in this circuit extinguish-
ing' the calling supervisory lamp 180. On
the next deenergization of relay 328, relay
135 releases again lighting lamp 130. Thus
as relay 328 continues to operate and release
the lamp 180 is flashed as a reorder signal.
Relay 322 upon operating also opens the
circuit of relay 511 in the link circuit which
in turn releases relay 503. -With relay 503
released ground is connected through resist-
ance 535 over the upper back contact of relay
503, lower front contact of relay 512, upper
back contact of relay 501, brush 518, conduc-
tor 519, right front contact of relay 600, outer
front contact of relay 703, lower winding of
relay 609 to battery. RBelay 609 operates
closing a circuit for relay 645 from battery,
winding of relay 645, upper back contact of
relay 605 to ground at the front contact of
Relay 645 operates and locks
through its winding and inner upper front
contact to ground on conductor 634 and
causes relay 605 to operate and lock to
ground on conducter 634. Relay 605 also
opens the shunt around the middle and right

windings of relay 603 whereby relays 524 and

525 do not receive sufficient current to remain
operated and release. Relay 525 upon releas-
ing also releases relay 536 which in turn re-
leases relay 512. 'With relays 503 and 512
released the link circuit is restored te normal
condition as previously described and relay
608 in the sender is released causing the re-
lease of all operated relays in the. sender.
When the operator withdraws plug 122 from
jack 814 in response to the flashing or reorder
signal all operated relays of the trunk cir-
cuit release.

Preliminary disconnect

1f for any reason relhy 609 of the sender
momentarily operates and in turn operates
and locks relay 645, ground from the back
contact of relay 609 when relay 609 again
releases over the inner lower front contact
of relay 645 will shunt the middle and right
windings of relay 603 causing the operation
of marginal relay 525 of the link circuit

1,918,761

whereupon the operator will be given & e-
order signal as previously described.

Erroneous operation of the start key

Should the start key 226 be operated erro-
neously on'a fixed digit call of classes A and
C before the requirved number of digits have
been keyed relays 729 and 753 will be oper-
ated as previously described and since on a

call of clagses A and C the variable class re- ¥

lay 787 is not operated, a circuit will be closed
as soon as the start key is released and relay
729 releases, from ground on conductor 704,
{ront contact of relay 753, back contact of re-
lay 729, left back contact of relay 737, con-
ductor 650, winding of relay 604 to battery
and an immediate recvder signal “will he
given to the operator as previously described.
The impulsing loop will be opened at the
contacts of relay 604 to release any operated
selector switches and ground will be removed
from the armature of pulsing relay 781 at the
inner back contact of relay 604 to hold relays
730 and 731 coérated. The operator then re-

meves the plug 122 from jack 314 and the

operated circuits are restored to normal as
previously described. If the start key is de-
pressed after the required number of digits
have been keyed no recrder signal is given.
Should the operator key o five-digit call in
variable class D with class relay 710 eperated,
which it will be assumed cannot be completed,
the operator will be given a reorder signal.
In response to keying five digits followed by
the depression of the start key 226, transfer
relays 803, 804, 313, 814, 823, 824, 903, 904,
913, 914, 923, 924, are operated and released
in suceession, and relays 983 and 934 are oper-
ated and held operated when relays 612 and
625 operate following the release of start key
226. 'The operator’s keyset ‘civeuit is then
released and the sender proceeds as described
to transmit series of impulses in sccordance
with the five registered digits.: When relay

838 operates at the time the last impulse of

the last digit series is being transmitied, a
circuit is closed from ground on conductor
634, left front contact of relay 838, inner up-
per front contact of transfer relay 919, con-
ductor 931, upper front contact of transfer
relay 933, strapped in this cass to conductor
878, outer left front contact of relay 755, con-
ductor 650 to battery through the winding of
relay 604. Relay 604 upon operating opens
the impulsing loop to the selector switches
causing them to release and disconnects
ground from the armature of pulsing relay
731, thereby causing relays 730 and 731 to ve-

main. operated. Relay 604 also causes the.
~trapsmission of a resrder signal to the opera-

tor and the link cirenit and sender ave ve-
leased in the manner previously described.
Should any other transfer relay have its up-
per front contact or relay 953 have its lower
front contact strapped to conductor 863 in
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the same manner as transfer relay 933 as
just described and be operated-in response
to the operation of start key 226, the circuit
of relay 604 will be closed as ]ust described
when relay 838 operates at the time the last
impulse of the last digit series is being trans-
mitted and the- opelatm will be given a.re-
corder signal. It is thus possible £0 use st ap-
ping to conductor 873 ‘when it is not desie-
able to complete’a connection ‘through' the

keying of any particular number of dlmtq n’

a variable class and to give the . operatov a

reorder signal that the connectlon cannot .

be completed as keyed. .

What is claimed is: - . :

1. In a telephone exchange system, a plu-
rality of trunk circuits h‘wmg access to trains

of selector switches, said trunk circuits be-:

ing divided into'groupsin accordance with the
character of the connections to be established

thersover, a plurality of register senders for:

transmitting series of: impulses for setting
said selector switches, means operable upon
the seizure of any one of said trunk circuits
for associating an idle one of said senders
therewith, means in said sender for introduc-
ing a measured time interval between the
tramrmsc,mn of successive sertes of impulses;
me
Lmnk circuit associated therewith for-
cording the class registration indicative of
the group to which the trunk circuit taken
for use belongs, and means controlled in ac-
cordance - with -the class registration for
changing the time interval between the trans-
mission of any successive digit.series..

2. In a telephone excharge systeni, a plu?

vality of trunk circuits having access to trains
of selector switches, said trunk circuits being
divided into groups in accordance with the
char rcter-of the connections to. be established

thereover, a plurality of register senders for
tr ansmitting series of 1mpulses for -setting
suid selector switches, means operable upon
the seizure of any one of said trunk circuits
for associating an ‘idle one of said senders
therewith,
ducing a measured time interval between the
transmission of successive series of impulses,
means” in- each sender controlled from the
trunk circuib associated therewith for record-
ing a class registration indicative of the group
to which the trunk circuit taken for use be-
longs, and means. controlled in accordance
with the class registration for shortening the
time interval between the transmlssmn of any
successive digit series.

3. Ina LeleDhone exchange system, an op-
erator’s posmon having cord circuits, a send-
ing device associable’ with any of said cord
¢l "Tlm, trunk circnits accessible to said cord
ciréuits and having access to trains of selector
awitches for completmd connections; a.pli-
rality of senders having registers responsive
to said sending device. for registering the

ans in each sender controlled: from the:
re-

means in said sender for intro-
idle one of said senders thel ewith,

‘cuit

‘counting relays in said sender

desmnatlon of desired connectlons and hav-

ing means for transmitting series of impulses

for setting said selector switches in accord-
ance with the designations registered there-

in, means OpeI“lthe upon the connection of a

cord circuit to a trunk circuit for associat-

ingan idle one of said senders with said trunk

circuit, means in said sender for introducing
a measured tlme interval.between the tran€~
mission. of successive series of impulses, and
mearis in said sender controlled in accordance
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with the designation registered therein for -

shortening the time 1nterva1 between the.
- transmission of any successive digit series.

4.In a telephone exchange system, a plu-
rality of trunk circuits having access to se-
lector switches, a plurality of register send-
ers,

idle one of said senders therewith, a group of

counting relays in said sender, impulsing
means for transmitting series of 1mpulse< tor.

successively setting said selector switches

80

means operable upon the seizure of any
‘one of said trunk circuits for associating an

and for operating said counting relays dur-

ing the ‘transmission of each series of -
nnpulses in accordance - with- the - set-
ting of the 'registers of said sender,

means controlled bv said -impulsing means
for . operating
relays between the trans smission of successive
series of impulses to said selector switches

to measure a predetermined time -interval,

and means in said sender controlled in accord-
ance with the setting of said sender registers

for reducing the: number of counting rehyg ‘
10 be ODarfttcd by said- impulsing means be--

tween the transmission of .certain series of

‘impulses to shorten the tlme 1nterval me‘ls-'

ured.

“5. Ina telephone exchange @Vstom. a pho-
rality of trunk circuits having access .to
trains of selector switch es, s said cirenits be-
ing divided into groups in accordance with

he character of the connections to be estab-
110

lished thereover, a plurality of register send-

ers, means operable upon the seizure of any

one of said trunk cn*cu*fs for ascociating an
means’ in
said sender- controlled from the t"nnk eir-
a%socmted therewith for recording a
class registration indicative of the group to
which the trunk circnit belongs, a group of
means for
{mn'slmttmor series ‘of mlpulc,‘eq for succes-
gively operatmﬂ said selector switches and
for successively operating said counting re-

lays during the transmission of each series

,of impulses in accordance Wlth the setting

of the remqtem of -said sender, means con-
trolled by said i impulsi
ing certain of said coun’mng 1e1‘1vq between
the transmission of successive series of im-
pulses to said selector switches to measure

a predetermmnd time interval, and means

controlled n accordance with the class regis-

certam of smd countmfr'

ng means for operat- -
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tration -and the setting of said sender regis-
ters for reducing the number: of counting
relays to be operated by said impulsing
mesns between the transmission of certain
series of impulses to shorten the time inter-
val measured.’

6. In a telephone exchange system, trunk

cireuits and selector switches for extending

connections to desired lines, a plurality of
senders common to said trunk -circuits,
means operable upocn the seizure of one, of
said trunk circuibs- for asscciating an idle

.one of said senders therewith, registers in

said sender for registering digits of desired
connettions, meang for fransmitting series of
impulges in accordance with the setting of
saicl registers for controlling said -selector
and . means for determining

mitted as soon as the corresponding registers

have beer set or whether the transmission of.
certain series shall be delayed until after

registers succeeding - the vegisters  corre-

gponding to such impulse series have been

set. ‘ » ‘

7. In a telephone exchange system, trunk
civeuits and selector switches for extending
connections to desired lines, a plurality of
senders common to said trunk civeuits,
means operable upon the seizure of one of
said trunk civcuits for associating an idle
one of said senders therewith, registers in
said sender for registering digits of desired

" connections, means for transmitting series
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of impulses in accordance: with the setting
of said registers for controlling said selector
switches, and means for delaying the trans-

“mission of any one digit impulse series until

the register corresponding to that impulse
series and the register corresponding to the
next succeeding impulse series have both been
set. ‘

8. Tn a telephone exchange system, trunk
circuits and selector switches for extending
connections to desired lines, a plurality of
senders common to said trunk circuits, means
operable upon the seizure of one of said
trunk circuits for associating an idle one
of said senders therewith, registers in said
sender for registering digits of desired con-
nections, means for transmitting series of im-
pulses in accordance with the setting of said
registers: for controlling  said selector
switches, and means for delaying the trans-
mission of each of two digit impulse series
until the register corrcsponding to that pav-
ticular impulse ‘series and the register cor-
responding to the mext succeeding impulee
series have both been set. .

9. In a telephone exchange system, trunk
circuits and selector switches for extending
connections to desired lines, a plurality of
senders common te said trunk circuits, means

_ operable upon the seizure of one of said trunk

circuits for associating an idle one of said

isters corresponding to such

1,016,761

senders therewith, registers in said sender
for registering digits of desired connections,
means for transmitting series of impulses in

accordance with the setting of said registers

for controlling said selector switches, and
means for delaying the transmission of each

‘of two consecutive digit impulse series until

the register corresponding to that particular
impulse series and the register corresponding
to the next succeeding impulse-serles have

been set, © '

10. In a.telephone exchahge system, an op-

-erator’s pesition having cord circuits, a key-
“set at said operator’s position associable with

any of said cord circuits, trunk circuits and
selector  switches for extending connections
from said operator’s position, said trunk cir-

75

50

cuits being divided into groupsin accordance

with the character of the connections to be es-
tablished thereover, a plurality of senders

.common to said trunk circuits. means opera-

ble upon the seizure of any one of said trunk
circuits for associating an idle one of said
senders therewith, means in said sender for

recording a. class registration indicative of .

the group to-which the trunk circuit taken for
use belong, registers in said sender controlled
by said keyset for registering digits of con-

nection designations, means for transmitting
series of impulses in-acordance with the set-

ting of said registers for controlling said se-
lector switches, and méans controlled by said
¢lass - registering ‘means. for determining
whether ‘digit impulse series shall be trans-
mitted as soon as the corresponding registers
have been set from said keyboard or whether
theé transmission of certain series shall be de-
layed until after registers succeeding the reg-
impulse series
have been set. DR = B
=11, In a telephone exchange system, trunk
circuits and selector switches for extending
connections to desired lines, said trunk cir-
cuits being divided into groups in accordance
with the character of the connections to be es-
tablished thereover, a plurality of senders
common to said trunk circuits, means oper-
able upon the seizure of any one of said trunk
cireuits for associating an idle one of said
senders therewith, means in said sender for
recording a class registration indicative of
the group to which the trunk circuit asso-
ciated therewith belongs, registers in said
sender for registering digits of desired con-

nections, means for transmitting series of =

impulses inaccordance with the setting of
said registers for controlling said. selector
gwitches, and means controlled by said class

registering means for determining whether

digit impulse series shall be transmitted as
soon as the corresponding reglisters have been
set or whether the transmission of certain se-
ries shall be delaved until after registers suc-
ceeding the registers corresponding to such

impulse series have been set.
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12. In a telephone exchange system, trunk
circuits and selector switches for extending
connections to desired lines, said trunlk cir-
cuits being divided into groups in accordance
with the character of the connections to be
established thereover, a plurality of senders
common to said trunk circuits, means opera-
ble upon the seizure of any one of said trunk
circuits for associating an idle one of said
senders therewith, means in said sender for
recording a class registration indicative of
the group to which the trunk circuit associat-
ed therewith belongs, registers in said sender
for registering digits of desired connections,
means for transmitting series of impulses in
accordance with the setting of said registers
for controlling said selector switches, and
means controlled by said class registering

means for determining whether digit im-

pulse series shall be transmitted as soon as
the corresponding registers have been set or
whether the transmission of any one impulse
series shall be delayed until the register cor-
responding to that impulse series and the
register corresponding to the mext succeed-
ing impulse series have both been set.

18. In a telephone exchange system, trunk
circuits and selector switches for extending
connections to desired lines, said trunk cir-
cuits being divided into groups in accordance
with the character of the connections to be
established thereover, a plurality of senders
common to said trunk circuits, means opera-
ble upon the seizure of any one of said trunk
circuits for associating an idle one of said
senders therewith, means in said sender for
recording a class registration indicative of
the group to which the trunk circuit associat-

‘ed therewith belongs, registers in said sender

for registering digits of desired connections,
means for transmitting series of impulses in
accordance with the setting of said registers

33

for controlling said selector switches, and
means controlled by said class registering
means for determining whether digit im-
pulse series shall be transmitted as soon as the
corresponding registers have been set or

iy

whether the transmission of each of two im- -

pulse series shall be delayed until the reg-
ister corresponding to that particular im-
pulse series and the register corresponding

to the next succeeding impulse series have

both been set.

14. In a telephone exchange system, trunk
circuits ‘and seléctor switches for extending
connections to desired lines, said trunk cir-
cuits being divided into groups in accordance
with the character of the connections to be
established thereover, a plurality of senders
common to said trunk circuits, means opera-
ble upon the seizure of any one of said trunk
circuits for associating an idle one of said
senders therewith, means in said sender for
recording a class registration indicative of
the group to.which the trunk circuit associat-
ed therewith belongs; registers in said sender
for registering digits of desired connections,
means for transmitting series of impulses in
accordance with the setting of said registers
for controlling said selector switches, and
means controlled by said class registering
means for determining whether digit im-
pulse series shall be transmitted as soon as
the corresponding registers have been set,
or whether the transmission of each of two
consecutive impulse series shall be delayed
until the register corresponding to that par-
ticular impulse series and the register corre-
sponding to the mnext succeeding impulse
series have both been set.

In witness whereof, we hereunto subscribe
our names this 22 day of August, 1932.

: ‘ ISRAEL H. HENRY.
"RALPH E. HERSEY.
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