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The present invention relates Yo signaling sys-
tems and, more particulerly, to improvements
in telephone systems for use in police dispatch-
ing systems.

A conventional police dispatching system com-
prises & dispatcher position at which calls on
telephone lines extending to telephone stations
disposed in police boxes are answered, and from
which calls ere extended over trunk lines to dif-
ferent destinations. In a system of this type
the dispatcher at the dispatcher position first op-
erates apparatus to answer a call and subse-
quently coperates apparatus to extend the call to
the required destination; end in the event a
message Is to be broadcast in response to the
call answered, the dispatcher at the dispatcher
position either extends the cell to an announcer
position at an associated radio station or
initiates & new call which is extended to the
announcer position. In any event the actual
message is broadcast by the announcer at the
announcer position in the radio station.

While & dispatching system of the type de-
scribed is reasonably satisfactory in service, con-
siderably more time is required in handling calls
at the dispatcher position than is desirable.

Accordingly, it is an oblect of the present in-
vention tc provide in a2 dispatching system in-
cluding 2 dispatcher position, improved circuit
apparatus which is so connected and srranged
that the handling of calls at the dispatcher po-
sitlon is rendeved exceedingly fast.

Another object of this invention 1s to provide
in a telephone system inciuding an operator po-
sition provided with apparatus for answering
calls on associated telephone lines ang apparatus
for extending calls over associated trunk lines,
a contro!l arrangement responsive to the opera-
tion cf the call-answering apparatus for operat-
ing, at least partially, the call-extending appa-
ratus.

Another object of the invention is to provide
in a telephone exchange including an oberator
position provided with apparatus for answering
calls on associated telephone lines, improved
switching apparatus for extending the calls which
is governed jointly by automatic means and
manual means under the control of the operator
at the operator position.

A further object of the invention is to provide
in a signaling system comprising an operator
position and a radic broadcasting station in-
cluding a radio transmitter, improved switching
apparatus controllable from the operator po-

sition for answering calls on associaied telephone °
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lines and for completing direct comnections to
the radio transmitter.

A further object of the invention is to provide
in a telephone system comprising & number of
operator positions, each Including apparatus for
answering calls on associated telephone lines and
apparatus for completing connections over asso-
ciated links, improved apperaius controllable
from each operator position to identify a tele-
phone line including in a connection completed
over any one of the associated lnks.

The features of the present invention are illus-
trated as being incorporated in g signaling sys-
tem comprising & dispatcher exchange of the
combination manual and automatic type includ-
ing a number of dispatcher positions and termi-
nating a plurality of manual {elephone lines, a
private exchange of the sutomatic type includ-
ing an automatic switch traln and terminating
e plurality of automatic ielephone lines, and &
radio broadcasting station of conventional type
including a radio transmitter.

In accordance with one feature of the inven-
tion the system comprises a plurality of lines, &
plurality of links, & pluralify of trunks individ-
ually associated with the lines, an coperator po-
sition, means selectively confrollable from the
operator position for connecting the operator po-
sition to any one of the lines, thereby to answer
a call on the one line, means conirolled when
the operator position is connecizd to one of the
lines for connecting the one line to on idle one
of the links, an impulse sender controllable from
the operator position, means conbrolled when
the one line is connected to the one linfk for
connecting the impulse sender to the one of the
trunks assoclated with the one link, impulse re-
sponsive switching apparatus asscciated with the
one trunk, and means for connecting the one
link to the one trunk.

In accordance with another festure of the in-
vention, the operator position is disposed in a
dispatcher exchange and the sutomsatic switch
frain associated with the trunks is disposed in a
private exchange, the operator position being
provided with s plurality of line keys individusily
associated with the lines and a plurality of link-
trunk keys individually assoclated with the links
and the trunks. More particularly, each of the
line keys is operable to connect the operator po-
sition to the associated line; and each of the
link-trunk keys is operable to connect the opera~
tor position to the associated link and trunk.
Also an arrangement eomprising a link distribu-
for is provided for assigning idle ones of the
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links for use in a predetermined order, the link
distributor being controlled when one of the links
taken for use is connected to the associated one
of the trunks to assign another idle one of the
links, the connection of the link to the associated
trunk being controlled by the impulse sender.

In accordance with another feature of the in--

vention the system comprises a plurality of police
telephone stations, telephone:lines individually
extending between the police telephone stations
and a dispatcher exchange, a radio broadcasting
station including a radio transmitter, and a trunk
extending between the dispatcher exchange and
the radio transmitter. Means is provided at each
of the police telephone stations for initiating a
call on the associated telephone lines; and means
is provided in the dispatcher exchange which is
controlled from the dispatcher position for con-
necting position equipment provided thereat to
the trunk, the position equipment including a
telephone instrument. Finally means Is provided
in the system which is controlled when the po-
sition equipment is connected to the trunk for
rendering the radio trans.aitter operative for
broadcast purposes.

In accordance with a further feature of the in-
vention, the system comprising a plurality of
operator positions, a plureality of groups of links
individually associated with the operator posi-
tions, a plurality of groups of trunks individually
associated with the groups of links, whereby the
individual trunks in a given group of trunks are
individually associated with the links in the corre-
sponding group of links, means selectively con-
trollable from sny one of the operator positions
for connecting the operator position to any one
of the lines, means controilable when one of the
operator positions is connected to one of the lines
for connecting the one line to 2n idle one of the
links in the associated one of the groups of links,
an Impulse sender controlleble from the one oper-
ator position, means controlled when the one line
is connected to the one link in the one group of
links for counecting the impulse sender fc the
associated one of the trunks in the one group of
srunks, impulse responsive switching apparatus
associated with the one trunk in the one group of
{runks, and means for connecting the one link
in the one group of links to the one trunik in the
one group of trunks,

In accordance with a further festure of the in-
vention, the system comprises 2 plurality of auto-
smatic switches individually associated with the
iines, means confrolled when a call on one of the
iines is answered at one of the operator positions
for marking an idle one of the links in the asso-
ciated one of the groups of links and for initiating
operation of the sssociated one of the switches,
means controiled when the one switch seizes the
marked link for removing the marking from the
last-mentioned link angd for arresting operation
of the one switch, thereby to complete & con-
nection between the one line snd the one link in
the one group of links, means controlled when
ornie of the switches is operating for preventing
operation of the other of the swilches, end means
controlled when g link in one of the groups of
links is marked for preventing marking of & link
in any other of the groups of links.

in accordance with a further feature of the
invention, the system comprises a plurality of
lines, a plurality of operator positions, a plurelity
of groups of links individually asscciated with the
operator positions, means at each operator posi-
tion for extending a number of different connec-
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tions from the lines over the different links in the
assoclated group of links, a plurality of identity
apparatus individually corresponding to the oper-
ator positions, each identity apparatus being
operative selectively to identify the particular
lines included in the different connections ex-
tended over the links in the group of links asso-
ciated with the corresponding operator position,
normally effective means at each operator posi-
tion for selectively operating the corresponding
identity apparatus, and means including an
identity distributor controlled by the operation of
one of the identity apparatus for preventing
operation of the other of the identity apparatus.
More particularly, the identity distributor is con-
nected and arranged to prevent simultaneous
operations of two of the identity apparatus in
spite of the fact that the two identity apparatus
are seized substantially simultaneously at the two
corresponding operator positions.

Further features of the invention pertain to the
particular arrangement of the circuit elements
thereof, whereby the above-outlined and addi-
tional operating features are attained.

The novel features believed to be characteristic
of the invention are set forth with particularity in
the appended claims. The invention, both as to
its organization and method of operation, to-
gether with further objects and advantages there-
of, will best be understood by reference to the fol-
lowing specification taken in connection with the
accompanying drawings in which Figure 1 illus-
trates the general arrangement of a signaling
system including & central office, a private branch
exchange or P. B, X, a dispaicher exchange, &
private automatic exchange or P. A. X and two
radio stations and embodying the present inven-
tion; Figs. 2 to 8, inclusive, taken together, illus-~
trate the details of a signaling sysiem having in-
corporated therein the features of the invention,
as priefly outlined above; and Fig. § illusirates the
mode of combining Figs. 2 t¢ 8, inclusive, of the
drawings to form g unified systemn.

Description of the aopparatus incorporated in the
signaling system

Referring now move particularly to Fig, 1 of the
drawings the signeling system there ilustrafed
comprises & central ofiice {8, a P. B. X 2§, a dis-
patcher exchange 86, 2 P. 4. X 40 and twe radic
stations 80 and 60. The central cffice (¢ may be
of any well-known type; the P. B. ¥ 20 is of the
manual type; the dispatcher exchange &8 is of the
combination manual and automaiic fype; the
B, 4. T 40 is of the automatic type; and the radic
stations 58 and 30 are of 2 conveniional type.
The B B. X 26 comprises an operator position §88
st which 2 group of twe-way trunk lnes, includ-
ing the trunk Iine 848 extending hetween the cen~
tral office {0 and the P. B. i 2d.

The dispaicher exchong:
telephene stations, includin

S 1

including the first dispatch :
second dispatcher positicn 8 A telephone line
heving a line circuit individu associated there-
with extends to sach telsphone station in the
dispatcher exchange 38. The telephene line 26 ¢
extends to the telephone station T{ and has the
line circuit 280 individusliy associated therewith.
Tach of the telephone staticns in the dispatcher
exchenge 88 is located in & police box and com-
prises the usual telephone stetion eguipment in-
cluding & telephene instrument and a ringer.
Alse g group of two-way frunk lines extends

e ¢
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between the operator position 838 in the P B. X
20 and each dispatcher position in the dispatcher
exchange 30. For example, the group of trunk
lines extending between the operator position
835 in the P. B. X 20'and the first dispatcher posi-
tion 800 in the dispatcher exchange 38 includes
the trunk Iline §78. Each trunk line extending
between the P. B. X 20 and the dispatcher ex-
change 30 has a trunk circuit individually asso-
. clated therewith, the trunk circuit 880 being in-
dividually associated with the trunk line §78.
Further a group of one-way trunk lines extends
from each dispatcher position in the dispatcher

exchange 30 to the P. A. X 0. For example, the .
group of trunk lines extending from the first dis-

patcher position 600 in the dispatcher exchange

30 to the P. A. X 40 includes the trunk line 776.

Each trunk line extending from & dispatcher po-
sition in the dispatcher exchange 80 to the

P. A. X 40 terminates in a selector switch in the-

P. A. X 40, the trunk line 170 terminating in
the selector switch 820 in the P. A. X 48. Also o
first group of one-way trunk lines, including the
trunk line 278, and a second group of one-way
trunk lines, including the trunk line 878, extend
between the P. A. X 80 and the dispatcher ex-
change 38. Each of the trunk lines in the first
group is provided wth an individual line circuit
in the dispatcher exchange 30, the line circuit 278
being individual to the trunk line 278; while each
of the trunk lines in the second group is directly
connected to g .corresponding one of the tele-
phone lines in the dispatcher exchange 28, the
trunk line 878 being directly connected by way
of the cable 260 to the telephone line 20f ex-
tending to the telephone station Ti. Finally the
dispatcher exchange 30 and the radio stations
59 and 60 are interconnected by the trunk lines
780 and 788, the trunk line 780 extending from
each dispatcher position in the dispatcher ex-
change 30 to the radio station 58 and the trunk
lne 185 extending from each dispatcher posi-
tion in the dispatcher exchange 38 to the radio
station 66.

The P. A. X 40 serves a number of subscriber
substations, including the subscriber substation
T2, and comprises an automatic switch train in-
cluding a number of finder-selector links, & num-
ber ©of connector switches and g number of
groups of selector switches respectively termi-
nating the groups of trunk lines extending from
the various dispatcher positions in the dispatcher
exchange 38 to the P. A. X 88. More particularly,
the switch train comprises the finder-selector
link 828, including the finder switch 826 and the

selector switch 827, the connector switch 82§ and -

the selector switch 828. Finally it is noted that
a telephone llne 838 extends to the subscriber
substation T2. The finder switch 826 has access
to each telephone line in the P, A, X 49; while the
selector switch 827 has access to each trunk iine
in the fArst group of trunk lines extending be-
tween the P. A. X 48 and the dispatcher exchange
30 and to each connector switch in the P. A, X
40. 'The connector switch 82{ has access {0 each
telephone line in the P. A, X 40 and to each trunk
line in the second group of trunk lines extending
between the P. A. X 40 and the dispatcher ex-
change 38. Pinally the selector switch 828 has
access to each connector switch in the P. A. X §8.
Each subscriber substation in the P, A. X 40 is
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number of groups of links individually asso-
ciated with the varfous dispatcher positions, the
first link 308 and the second link 8718 being in-
cluded in a group of links individually associated
with the first dispatcher position §08. - Also it is
noted that the line circuits terminating the tele-
phone lines in the dispatcher exchange 80 and the
line circuits terminating the trunk lines in the
first group of trunk lines extending from the
P. A, X 49 to the dispatcher exchange 3§ com-
prise finder switches having access to the Iinks in
each group of links. For example, the line cir-
cuit 200 comprises a finder switch 8236 and the
line circuit 275 comprises & finder switch 8230,
the finder switches 8280 and S28% having access
to the first link 380 and the second link 875 in
the group of links individually associated with -
the first dispatcher position 686 in the dispatcher
exchange 30. '

Pinally the dispatcher exchange 28 comprises
a link distributor 400 and an identity distributor
unit 508 commonly assoclated with the various
dispatcher positions, which are utilized for
purpcses more fully explained hereinafter. In
order to facilitate communication between the
dispatcher positions in the dispatcher exchange
30, order trunks are provided therebetween, the
order trunk 686 extending between the first
dispatcher position 688 and the second dispatcher
position 868. Each dispatcher position in the
dispatcher exchange 806 has a sender control cir-
cuit and a sending key set individually associated
therewith, the sender control circuit 888 and
the sending key set K885 being Individuslly as-
sociated with the first dispatcher position 688..

‘he sender control eircuit 806 comprises a finder
switch 3809 having access o each trunik line in
the group of trunk lines extending from the first

- dispatcher position 688 in the dispatcher ex-

40

60

70

provided with the usual substation equipment in- -

cluding & telephone instrument, a dial and a
ringer.
Also the dispatcher exchange 38 comprises &

change 38 to the P. A. X 40 and g finder switch
S888 having access to a group of digit registers,
including the digit register 808, provided in the
dispatcher exchange 38.

The operator position 835 in the P. B. X 28§,
shown in Fig. 8, comprises conventional appara-
tus including a telephone instrument and equip-
ment for answering and for completing connec-
tions between the central office {0, the various
telephone jines in the P. B. X 28 and the dis-
petcher exchange 30. Preferably, the swiiches
included in the switch train in the P. &4, X 48,
shown in Fig. 8, and including the finder switch
826, the selector switch 827, the connector switch
824 and the selector switch 8§28, are of the usual
Strowger type. Preferably, the apparatus in the
two radio stations 5@ and 68, shown in Fig. 8, are
identical, these apparatus respectively compris-
ing the radio broadcast transmitters 859 and 968
of conventional connection and arrangement.

Preferably, each of the line circuits terminat-
ing & telephone line in the dispatcher exchange
30 and each of the line circuits terminating &
trunk line in the first group of trunk lines ex-
tending from the P, A. X 48 to the dispatcher ex--
change 3% is identical fo the line circult 288,
shown in Fig. 2. The line circuit 288 comprises
a finder switch S239 of the rotary type including
six rotary wipers 231, 232, 233, 234, 235 and 230
provided with individually associated rotary con-
tact banks 241, 242, 243, 244, 285 and 248. Also

the rotary switch 5239 is provided with a rotary
magnet M237 for moving the wipers noted in the
rotary direction. Further the line circuit 209
comprises & number of relays including o line
relay R219, a cutoff relay R205 and a switching
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relay R220 connected and arranged in a man-
ner more fully described subsequently.
Preferably, each of the links in the groups of

links individually associated with the dispatcher .

positions in the dispatcher exchange 30 is iden-
tical to the first link 306 in the group of links
associated with the first dispatcher position 690,
shown in Fig. 3. The first link 300 comprises &
repeater 205 operatively interconnecting a first
branch of the first link 300 including the trunk
250, and a second branch of the first link 300 in-
cluding the cable 380. Further the first link 300
comprises a number of relays including a start
relay R3{0, a stop relay R320, a control relay
R3320, 2 hold relay R325, a line relay R340, a
supervisory relay R350 and a cut-in relay R360
connected and arranged in a manner more fully
described subsequently.

The link distributor 460, shown in Fig. 4, com-~
prises four cutoff relays RMO RA420, R430 and
R44€ individually associated with the four dis-
patcher rositions in the dispatcher exchange 3¢
and four hold relays R405, R415, R425 and RA3%
individually associated with the four dispatcher
positions in the dispatcher exchange 36. The
particular connection and arrangement of the
cutoff and hold relays mentioned are described
more fully subsequently.

The identity distributor unit 500, shown in
Fig. 5, comprises four cutofi relays R528, R530,
R5466 and RE58 individually associated with the
four dispatcher positions in the dispatcher ex-
chenge 36 and four identity relays RS{6 and
RE16, the reference character RS5{6 indicating
three of the identity relays, individually asso-
ciated with the four dispatcher positions in the
dispatcher exchange 30. The particular con-
nection and arrangement of the cutoff and iden-
tity relays mentioned are descnbed more fully
subseguently.

Preferably, the trunk circuit assomated with
each of the frunk lines extending between the
7. B. X 20 and the various dispatcher positions
in the dispatcher exchange 30 are identical to the
trunk cireuit 588, shown in Fig. 5, individually
associated with the trunk line 575 extending
batween the P. B. X 20 and the first dispatcher
309 in the dispatcher exchange 20. The
reuit 550 comprises a ring-up relay REGE
toff relay RE70 connected and arranged
er more fully described subsequently.
acn of uhe dxspatchev' positions in

Mpauchel nosiuon CﬁLD sh own Jn I"!gs g
1 7, which comprises a trunk.
fwﬂm”iiuuer 891, a recelver & s, repeater €00,
immpedance element 1518 and s number of
Y8 ‘a“ﬂc‘iadmg t”ie control relay RE8E, and two
and RS8D connected and
ore fully described sub-
nk circuit at the first dis~
§ comprises & number of line
keys individually associaied with the telephone
zifl s in the dispatcher hange &8, the line key
EBAB being individuaily associated with the tele-
phione line 204 extending io the telephone station
T); & number of trunk keys, not shown, indi-
vidually associated with the trunk lines in the
Arst group of trunk lines extending from the
P. A. ¥ 48 to the dispatcher exchange 38; a num-

& ,‘,'.'_
o, U Db
. @

ber of link keys individually associated with the
links in the associated group of links, the link
key K758 being individually associated with the
first link 808 in the associated group of links;
and g nuwmber of link identity keys individuslly
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associated with the links in the associated group
of links, the link identity key K160 being indi-
vidually associated with the first link 300 in the
assoclated group of links. Further the trunk
circuit at the first dispatcher position 800 com-
prises a number of P. B. X keys individually
associated with the trunk lines in the group of
trunk lines extending between the first dispatcher
position 688 and the P. B. X 20, the P. B. X key
K118 being individusally assoclated with the trunk
line 575 included in the group of trunk lines ex-
tending between the first dispatcher position
680 and the P. B. X 20; a radio station key X120
commonly assoclated with the trunk lines 780 and
765 extending between the dispatcher exchange
3¢ and the radio stations 50 and 60, respectively;
and & number of order keys individually asso-
ciated with the order trunks extending between’
the first dispatcher position 600 and the other
dispatcher positions, the order key K640 being
individually associated with the order trunk 680
extending between the first dispatcher position
608 and the second dispatcher position 800.
Finally the trunk circuit at the first dispatcher
position 600 comprises a common ring key K625
which is operative to ring over a connection
associated with the-rear end of the trunk circuit,
and a common split key X140 which is operative
to split in either direction a connection asso-
ciated with the front end of the trunk circuit.
Also associated with the first dispatcher posi-.
tion 660 are various groups of signal lamps which
are provided in order to facilitate the supervision
of the various connections. For example, the
identity signal lamp L837, the busy signal lamp
L6388 and the line signal lamp L839 are individ-
nally associated with the cable 268 extending to
the line circuit 288 individually asscciated with
the telephone line 281 extending to the telephone
station Tl; the call signal lamp L7173, the answer
signal lamp L774 and the busy signal lamp LiT5
486
extending fto the first link 308; the signal lamp
L¥3¢ is  individuslly associated with the
trunk circuit §58@ which is individually asso-
ciated with the trunk line 878 extending between

© the first dispatcher position 060 in the dispatcher

70

75

exchange 38 and the P. B, X 28; and the signel
lsmps L7237 and L7138 are individually sssociated
with the respective trunks 788 and 788 extending
from the first dispatcher position 886 in the
dispatcher exchange &3 to the radio stations 50
and 68, respectively.

The sending key set K888, the sender contrel
circuit 886 and the digit register 888 are con-
nected and arranged in a conventional manner;
and, in view of the fact that the particuiar con-
nection and errahgement of this spparatus forms
ne part of the present inveniion, the details
thereof have not been illustrated in the interest
cf brevity. However, for reference purpose, &
sending key set, & sender conidrol circuit and s
qigit register of the general characier of the
sending key set KEBE, the sender control circuit
§8¢ and the gdigit rerristcr 8088, respectively, are
digclosed respectively in Fig. 16 Figs. 15 and 16,
and Figs. 17 to 21, inclusive, of Thomas . Crocker -
Patent ¥o. 2,16?,710, issued August 1, 1938,

A better understanding of the connection end
arrangement of the apparatus incorporated in
the signsaling system will be facilitated from a
considerstion of the detailed operation of the
verious pieces of apparatus incorporated therein
incident to the completion and the handling of
the various connections at the first dispatcher
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position 666 in the dispatcher exchanger 80 and
at the operator position 886 in the P. B, X 20,
as will appear hereinafter.

Greneral operation of the signaling sysiem

Considering now the general operation of the
signaling system with reference to Fig, 1 of the
drawings, it 1s noted that = call initiated at eny
one of the telephone stations in the dispatcher
exchange 38, such, for example, as the telephone
statlon T, causes & signal to be transmitted to
each of the dispatcher positions in the dispatcher
exchange 30 and may be answered at any one
of the dispatcher positions, such, for example, as
the first dispatcher position 688. In order to
answer the call from the telephone station T
on the telephone line 281, the dispatcher at the
first dispaicher position 608 operates the line key
in his trunk circult individually assoclated with
the telephone line 204, thereby to cause the finder
switch S230 in the line circuit 268 individually
associated with the telephone line 281 o operate
and find an idle one of the links in the group of
links individually associated with the first dis-
patcher position 6080, such, for example, as the
first link 3060. Immediately the dispatcher at
the first dispatcher position 668 operates the line
key in his trunk circuit corresponding fo the
telephone line 281 extending to the . telephone
station Tl, & connection is completed between
the first dispatcher position 688 and the tele-
phone station T!; end immediately the finder
switch S238 in the line circuit 268 individually
associated with the telephone line 20( seizes the
frst link 3888, operation of the sender control
eircuit 806 individually associated with the first
dispatcher positien 608 is initiated. More
particularly, the finder switch S8063 of the sender
control circuit 866 finds the trunk 848 connected
to the first link 300 and to the trunk line 778
extending from the first dispatcher position 600
in the dispatcher exchange 80 to the P. A. X 40.
Also the finder switch S818 of the sender control
circuit 865 finds an idle one of the digit registers,
such, for example, as the digit register 808.
Accordingly, at this time, the apparatus at the
first dispatcher position 868 is automatically con-
ditioned to extend the call therefrom by way of
the trunk line 710 to any subscriber substation
in the P. A. X 40, in the event this service is
desired.

In the event the call Is to be extended from

- the first dispatcher position 608 in the dispatcher
exchange 30 to s subscriber substation, such, for
example, as the subscriber substation TZ in the
P. A. X 40, the dispatcher in the first dispatcher
position 608 operates the sending key set K805,
thereby to cause appropriate digits to be
registered in the digit register 808, whereupon
the digit register 8088 governs the sender control
circuit 888 in order to cause the digits to be
transmitted over the trunk line 778 to the
P. A. X 60. The digits transmitied over the
trunk line 778 to the P. A. X 40 control the
automatic switch train therein in order to cause
the call to be extended to the subscriber sub-
station T2 in a well-known manner, thereby to
establish a connection between the telephone
station T{ in the dispatcher éxchange 38 and
the subscriber substation T2 in the P. A. X 46.
The dispatcher at the first dispatcher position
608 may then operate the link key in his trunk
‘circuit individually associated with the first link
366 and then return the line key in his trunk
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circuit individually associated with the telephone 5

line 28( to its normal position, therehy to cause
8 three-way communicetion connection to be
completed Including the telephone station T,
the trunk circuit at the first dispetcher position
686, end the subscriber substation T2. Further
it 1s noted that, when the llne key in the trunk
circult gt the first dispatcher position 068 in-
dividually assoclated with the telephone Hne 20f
is operated in order to answer the cell on the
telephone line 20(, the link distributor 408 op-
erates in order to lock out the other dispetcher
positions, thereby to prevent the call on the tele-
phone line 281 from being answered ab the other .
dispaicher positions, !

After the connection hag been estaklished be-
tween the telephone station Tl in the dispatcher
exchange 3% and the subscriber substation T2 in
the P. A, X 48, the dispaicher at the first dis-
patcher position 600 may free the trunk clrcult
at his position by returning the link key in his
trunk circult individually associated with the
first link 880 to its normal position. Purther it
is noted that the dispaicher in the first dis-
patcher position €00 may monitor or split in
either direction the established connection be-
tween the telephone station TY in the dispaicher
exchange 80 and the subscriber substation T2 in
the P. A, XX 48, PFinally it is noted that the release
of the established connection between the tele-
vhone station T{ in the dispatcher sxchange 3¢
and the subscriber substation T2 in the P. 4. X 46
is under the control of the dispatcher at the first
dispatcher position 800; and that the dispatcher
at the first dispatcher position $88 msy conirol
the identity distributor unit 580 by operating &
link identity key in his trunk circuif individually
associated with the frst link 380, thereby to cause
the particular telephone station included in the
established connection, routed by way of the first
link 308, to be identifled. The identity distributor
unit 500 is so connected and arranged that, when
it is taken for use by the dispatcher at the flrst
dispatcher position 608 to identify a telephone
station, it is locked against use by the dispatchers
at the other dispatcher positions.

Further it is noted that a call may be extended
from any one of the dispatcher positions in the -
dispatcher exchange 80 to any one of the tele-
phone stations in the dispatcher exchange 30 or
to the operator position 833 in the P. B. X 20 and
from the operator position 835 in the P. B. X 20
to any one of the dispatcher positions in the dis-
patcher exchange 39, in a manner more fully
explained hereinafter. Further, calls may be set
up in either direction between the central office
0 and the P. B, X 28 and then routed to any one
of the dispatcher positions in the dispatcher ex-
change 38. The dispatcher at any one of the
dispatcher positions in the dispatcher exchange
38 may route a call from his position to either
one of the radio stations 58 or €8, thereby to

‘broadcast directly from the dispatcher position

in the dispatcher exchange 38 over the tramus-
mitter in the radio station. ¥Further, calls may
be extended between the dispatcher positions in
the dispatcher exchange 30 by way of the order
trunks extending therebetween.

Also a call may be extended from any sub-
seriber substation in the P. A. X 48 to any other
subscriber substation therein, to any telephone
station in the dispatcher exchange 36 directly
and to the dispatcher exchange 86 to be answered
by a dispatcher at one of the dispatcher positions

_therein, in a manner more fully explained here-

inafter.
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Initiation of & call at ¢ telephone station in the
dispatcher exchange

A call may be initiated at & telephione station
in the dispatcher exchange 38, such, for exam-
ple, as the telephone station Ti, by removing
the recelver of the telephone instrument thereat
from its associated switchhook. When the re-
ceiver of the televhone instrument at the tele-
phone station T¢ is removed from its associated
switchhook, & bridge path is completed thereat
petween the llne conductors C202 and C283 of
the telephone line 20¢ extending to the telephone
station T1. When this bridge path is completed
between the line conductors of the telephone
line 284 & circuit is completed for energizing the
winding of the line relay R2{8. This circult
extends from ground by way of the contacts 288,
2032, the bridge path between the line conductors
©202 and €288 of the telephone line 281 at the
telephone stetion T, C2088, the coniacts 287 and
the winding of R218 to battery. When thus
energized the line relay R240 operates to com-
plete, at the coniacts 21§, an cbvious path for
applying ground potential to the control con-
ductor C2858 of the telephone line 20{. 'This
application of ground potential to the control
conductor €308 of the telephone line 28 com-
pletes & path extending by way of the control
conductor C287 in the cable 260 for applying
ground potential to the control conductor of the
trunk line 879 extending from the P. A. X 48 to
the dispatcher exchange 3¢ in order fo mark the
trunk line 478 and consequently the telephone
line 200 as busy to the connector switches in the
P. A. X §8. Further the line relay R2i8 com-
pletes, at the contacts 248, an cbvious path for
apolying ground potential to the control con-
ductor C264 in the cable 260, thereby to complete
an obvious circuit for illuminating the line signal
lamp L1538 at the first dispatcher position 660
and the corresponding line signal lamps at the
other dispatcher positions.

The illumination of the line signal lamps at
the various dispatcher positions indicates to the
dispatchers thereat that a cell is waiting to be
answered on the telephone line 20{ extending
to the telephone station T{. In order to answer
the call on the telephone line 201 the dispatcher
at one of the dispatcher positions operates the
line key in his trunk circuit individually corre-
sponding to the telephone line 28f. Assuming
that the call on the telephone line 20! is an-
swered at the first dispatcher position 800, the
dispatcher thereat operates the line key K630
in the trunk circuit at the first dispatcher posi-~
tion §00 away irom its normal position, thereby
to complete, at the contacts 633 and 636 thereof,
obvious connections between the line conductors
€879 and C674 of the trunk circuit at the first
dispatcher position 680 and the respective line
conductors €202 and C223 of the telephone line
284. Also when the line key K630 is thus oper-
ated there is completed, at the contacts 638
thereof, an obvious path for epplying ground
potential to the control conductor C612, thereby
to complete an obvious circuit for energizing the
upper winding of the control relay R655. When
thus energized, the control relay R656 operates
to complete, at the contacts 667, an obvious cir-
cuit, including the grounded control conductor
5872, for energizing the winding of the switching
relay R866. When thus energized, the switching
relay RS8O operates shortly thereafter, this relay
being of the slow-to-operate type, to complete,
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at the contacts 684, an obvious holding circuit
including the grounded control conductor C612
for energizing the winding thereof. Further the
switching relay R66@ interrupts, at the contacts
663, the previously mentioned circuit for ener-
gizing the upper winding of the control relay
RGE5S5, thereby to cause the control relay RS to
restore shortly thereafter, the latter reley being
of the slow-to-release type.

Also, upon operating, the switching relay R60
completes, at the contacts 881 and 863, & con-
nection between the repeater 818 and the line
conductors €282 and C208 of the telephone line

.- 201, this connection extending from the line con-
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ductor C202 of the telephone line 284 by way
of the contacts 633 of the line key X889, CB18,
the contacts 827 of the ring key K628, C618,
the contacts 664, the condenser €{4, the wind-
ings 811 and 612 of the repeater 618, the contacts
663, CB874, the contacts 623 of the ring key K828,
C871 and the contacts 588 of the line key K630
to the line conductor C293 of the telephone line
288. Accordingly, at this time, the telephone
instrument at the telephone station T{ Is oper-
atively connected by way of the previousiy traced
cireuit to the repeater 618 at the first dispatcher
position §80. Further the switching relay REGE
completes, at the contacts 682, & circuit for sup-
plying operating current to the transmitter 6914,
assumirig that the plugs PS03 and PEIS occupy
their inserted positions into the jacks J§04 and
JB8S, respectively, at this time. This circuit
extends from ground by way of the winding 618
of the repeater 610, the jack J604, the plug P803,
the transmitter §6{, the plug P8§0S, the jack JE0E,
the contacts 662 snd the retarder coil 807 to
battery. Purther it is noted that a signal current
path is completed which extends from ground
by way of the winding 613 of the repeater 610,
the jack J604, the plug P§03, the transmitter
661, the plug P805, the jack J666 and the con-
denser 608 to ground. The above-traced signal
current path by-passes the previously traced cir-
cult for supplying current to the transmitter 601.
Also the receiver 602 is operatively associated
with the winding 612 of the repeater 6{06 by way
of a circuit extending from one terminal of the
receiver §02 over the plug P603, the jack J604,
the condenser 6§{8, the winding 612 of the re-
peater 610, the jack J606 and the plug P605 to
the other terminal of the receiver 602. Accord-
ingly, at this time, the transmitter 681 and the
receiver 602 are operatively connected to the
repeater 616. Hence, a two-way communication
connection is completed at this time between the
telephone station T! and the first dispatcher
position 600.

At this point it is noted that, upon operating,
the control relay R855 completes, at the contacts
656, a path for short-circuiting the receiver 602,
which path is interrupted at the contacts 656
incident to the restoration of the control relay
R655. This path is completed and subsequently
interrupted in order to prevent disagreeable clicks
from being produced in the receiver 602 incident
to the operation of the switching relay REE0.
The path for short-circuiting the receiver €02
extends, when completed, from one terminal of
the receiver 602 by way of the plug P603, the
jack J304, the contacts 858, the jack J606 and
the plug P805 to the other terminal of the re-
ceiver §02. Further it is noted that the impedance
element I6{6 is connected across the line con-
ductors C673 and C814 of the trunk circuit at
the first dispatcher position 608, this connection
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extending from ground by way of the upper wind-
ing of 1816 to the line conductor C8713 and from
battery by way of the lower winding of I818 to the
line conductor C674. Accordingly, batiery is sup-
plied by way of the impedance element 1816 to
the telephone instrument at the telephone sia-
tion T1 at this time.

Also ‘when the line key K836 is thus operated
there is completed, at the contacts 884 thereof, an
obvious peth for applying ground potentisl to the
control conductor C28{ in the cable 268, thereby
to complete an obvious circuit for energizing the
winding of the cutoff relay R208. When thus
energized the cutoff relsy R208 operates to com-
plete, at the contacts 208, an obvious path for
applying ground potentiial to the control con-
ductor C263 in the cable 280, thereby to com-
plete an obvious circult for lluminating the
busy signal lamp L538 at the first- dispatcher
position 608 and the corresponding busy signsl
lamps at the other dispaicher positions. The
illumination of the busy signal lamps at the
various dispatcher positions indicates to the dls-
paichers thereat that the telephone line 28{ is
now busy. Further the cutoff relay R28% inter-
rupts, at the contacts 289, g circult traced here-
inaiter for emergizing the rotary megnet M287
of the finder switch S238 and interrupts, at the
contacts 206 and 207, the previously traced cir-
cuit for energizing the winding of the line relay
R2{8, thereby to cause the latier relay to restors
shortly thereafter, the latter relay being of the
slow-to-release type, and to clear the itelephone
line 261 of impedance elemenis. Upon restoring,
the line relay R210 interrupts, at the contacts 218,
the previously mentioned circuit for illumninating
the line signal lamp L5839 at the first dispatcher
position €08 and the corresponding line signal
lamps at the other dispatcher positions, thereby
to indicate to the dispatchers at the various dis-
-patcher positions that the call on the telephone
line 26! has been answered. Further the line
relay R210 completes, at the contacts 212, an ob-
vious connection between the confrol conductors

C264 and C267 in the cable 268, thereby to retain .

the application of ground potential upon the
control conductor of the irunk line 870 extending
from the P. A, X 4§ to the dispatcher exchangs 30,

Further when the line key K630 is operated
there is completed, at the contacts 632 thereof,
a circuit for energizing in series the winding of
the cufoff relay R40(0 in the link distributor 408
and the winding of the start relay included in
one of the links in the group of links individually
associated with the fAirst dispstcher position 600,
the particular one of the start relays, the wind-
ing of which is energized, depending upon the
condition of the chsain ecircuit included in the
group of links mentioned for energizing the
windings of these start relays. In the present
example, assuming that the flrst link 368 in the
group of links individually associated with the
first dispaicher position 688 is idle, a circuitis
completed for energizing in series the winding of
the cutoff relay R410 in the link distributor 400
and the winding of the start relay R318 in the
first link $86. This circuit exiends from ground

by way of the contacts 481, 43{ and 82{, the

winding of R4[8, the contacts 487, the control
conductor C45% in the cable 450, the contacts
632 of the line key K638, the control conductor
C2585 in the cable 268, the contacts 318 and 3354
and the winding of R318 to battery. When thus
energized the start relay R3{6 operates to pre-
pare, at the contacts 311, a circuit traced herein-
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after for energizing the winding of the stop reley
R329, to complete, at the contacts 812, an obvious
holding circuit for energizing fhe winding there-
of by way of the grounded control conductor C286
in the cable 260 and to interrupt, at the contacts
813, o point in the previously traced circuit for
energizing the winding thereof. = Further the
start relay R3(0 prepares, at the contacts 316, a
circuit traced hereinafter for energizing the wind-
ing of the hold relay R4H5 in the link distrib-
utor 466, Finally, the start relay R3(8 come-
pletes, at the contacts 344, a circuit for energiz-

"ing the rotary magnet M237 of the finder switch

S5238, this circuit extending from ground by way
of the contacts 335, 322 and 314, the control con-
ductor C287 in the cable 280, the contacts $34 of
the line key K836, the control conductor C282 in
the cable 260, the contacts 224 and 25§ and the
rotary meagnet M287 to battery. When thus en-
ergized the rotary magnet M237 operates to in-
terrupt, at the contacts 238, the previously traced
circuit for energizing the .rotary magnet RM237
and to condition the wipers noted of the finder
switch 8230 to be driven one step in the clock-
wise direction. The rotary magnet M237 then
restores in order to drive the wipers noted of the
finder switch S236 one step in the clockwise di-
rection and to recomplete, at the contscts 238,
the previously traced circuit for energizing the
rotary magnet M237. Accordingly, the rotary
magnet M237 operates intermittently, thereby to
drive the wipers noted of the finder switch 8250

-step by step in the clockwise direction until the
trunk 258 extending to the first link ¥80 is seized,

in & manner more fully described hereinafter.
When the previously traced series circuit for
energizing the winding of the start relay R3{0 in
the first link 308 and the cutoff relay RE{18 in the
Hnk distributor 400 is completed, the cutoff relay
RA41D also operates. Upon operating, the cutoff
relay RA418 interrupts, at the contacts 411, an
obvious path for applying ground potential by
way of the contacts 44! and the winding of the
cutoff relay R420 to the control conductor C462

5 in the cable 450 and interrupts, st the contects

412, obvious paths for applying ground poten-
tial by way of the contacts 412 and the windings
of the cutofl relays R438 and R440, respectively,
to the control conductors C857 and C488 in the
cable 488. The control conductors C452, C487
and C4§6 in the cable 458 respectively extend to
the second, third and fourth dispatcher post-
tions. Accordingly, the operated cutoff relay
R410 individually corresponding to the first dis-
patcher position 608 prevents operation of the
cutefi relays R426, R430 and R440 individually
corresponding to the second, third and fourth -
dispatcher positions, respectively. Further, it
will be understood that the removal of ground
potential from the control conductors C482, C486
and C887 in the cable 458 positively prevents op-
eration of the start relays in the links included
in the groups of links individually associated
with the second, third and fourth dispatcher po-
sitions. Accordingly, it will be understood that,
while the cutoff relay R410 in the link distribu-
tor 460 individually corresponding to the first-
dispatcher position €88 remains in its operated
position, it is impossible for the dispatchers at the
other dispatcher positions to answer incoming
calls to the dispatcher exchange 3. This ar-
rangement prevents interference between the
dispatchers at the various dispatcher positions
and. causes a call on & telephone line to be an-
swered at the particular dispatcher position a
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which the line key individusaily associated with
the telephone line is first operated.

Continuing now with the operation of the find-
er switch S288, when the finder switch 5238
seizes the trunk 268 extending to the first link
308 the previously mentioned circuit for ener-
gizing the winding of the stop relay R328 in the
firsi link 580 is completed, this circuit extending
from ground by way of the wiper 284 and en-
gaged contact in the associated contact bank 244
of the finder switch $230; the control conductor
€254 of the trunk 258, the contacts 341 and the
winding of R220 to batiery. When thus ener-
gized the stop relay R32%8 operates to interrupt,
at the contacts 322, the previously traced cir-
cuit for energizing the rotary magnet BM2357,
thereby positively to arrest further operation of
the rotary magnet M237 at this time. Further
the stop relay R320 completes, at the contacts
321, an obvious circuit for energizing the wind-
ing of the control relay R838, thereby to cause
the control relay R3388 to operate shortly there-
after, the latter relay being of the slow-to-oper-
ate type. Upon operating, the control relay RESD
completes, at the contacts 838, the previously
mentioned circuit for energizing the winding of
the hold relay R485 in the link distributor 489,
this circuit extending from ground by way of the
contects 388 and 818, the control conducter C464
in the cable 458 and the winding of R488 to bat-
tery. When thus energized the hold relay R40%
operates to complete, at the contacts 465, an al-
ternative holding circuit substantially identical
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to that previously traced for energizing the wind- -

ing of the start relay R816 and fo interrupt, at
the contacts 407, the previously traced circuit for
energizing the winding of the cutoff relay R410.
The cutoff relay R4{0 then restores, thereby {o
prepare, at the contacts #1! and 412, the pre-
viously traced paths for applying ground poten-
tial to the control conductors €452, CA457 and
C486 in the cable 450. The application of ground
potential to the control conductors €452, C457
and C456 renders the apparatus at the respective
second, third and fourth dispatcher positions
again operative to answer incoming calls to the
dispatcher exchange 30. Accordingly, it will be
understood that the cutoff relay R418 remsains
in its operated position in order to disable the ap-
paratus at the second, third and fourth dispatch-
er positions only during the brief time interval
while the finder switch S230 is hunting for the
trunk 250 extending to the first link 300.

Also, upon operating, the conirol relay R388
completes, at the contacts 331, a circuit for en-
ergizing the winding of the switching relay R220
in the line circuit 200, this circuit extending from
ground by way of the contacts 331, the conirol
conductor €252 of the trunk 259, the wiper 232
and engaged contact in the associated contact
bank 242 of the finder switch S230 and the wind-
ing of R220 to battery., When thus energized the
switching relay R220 operates shortly thereafter,
this relay being of the slow-to-operate type, to
interrupt, at the contacts 224, a further point in
the previously traced circuit for energizing the
rotary magnet M231, to complete, at the contacts
223, an cbvious holding circuit for energizing the
winding of the cutoff relay R208, and to complete,
st the contacts 221 and 222, a connection between
the telephone line 204 and the repeater 385. The
connection between the telephone line 20{ and
the repeater 305 extends from ground by way of
the upper winding of theé line relay R348, the
winding 306 of the repeater 305, the line con-
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ductor C281 of the trunk 258, the wiper 234 and
engaged contact in the assoeiated contact bank
241 of the finder swifch 8239 and the confacis
221 to the line conductor C282 of the telephone
line 284; and from battery by way of the lower
winding of the line relay R348, the winding 2387 of
the repeater 88§, the line conductor €253 of the
trunk 289, the wiper 283 and engaged contact in
the associated contact bank 243 of the finder
switch S230 and the contacts 222 to the line con-~
ductor C283 of the telephone line 28¢{. When
this connection between the telephone line 284
and the repeater 388 is completed the upper and
lower windings of the line relay R34§ are ener-
gized, thereby to cause the latter relay to oper-
ate.

Also, upon operating, the control relay R336
inferrupts, at the contacts 334, s further point
in the previcusly traced original circuit for ener-
gizing the winding of the start relay R38{8 and
prepares, at the contacts 333, a point in a circuit
traced hereinafter for energizing the winding of
the start relay, not shown, included in the sec-
ond Iink 375. Further the control reiay R3238
completes, at the contacts 332, an obvious path

_for applying ground potential to the control con-

ductor C387 in the cable 380, thereby to complete
an cbvious eircuit for illuminating the busy signal
lamp LI78 at the first dispatcher position 883.
The illumination of the busy signal lamp L7718
indicates to the dispatcher at the first dispatcher
prosition 688 that the finder switch S230 in the
iine circuit 288 has seized the first link 309 in
the group of links individually associated with
the first dispatcher position 609 and, in the event
the call on the telephone line 20f is to be ex-
tended to the P, A, X 48, that the first link 300
will be utilized. Finally, the control relay R330
interrupts, at the contacts 335, an obvious path
for applying ground potential to the control con-
ductor C388 in the cable 380. When ground po-
tential is removed from the control conductor
C388 in the cable 380, operation of the sender
control circuit 806 is initiated. More particular-
ly, the finder switch S810 of the sender control
circuit 806 operates automatically to find a trunk
extending to an idle one of the digit registers,
such, for example, as the trunk 807 extending
to the digit register 808. When the finder switch
S810 seizes the trunk 807 extending to the digit
register 808, further operation of the finder switch
S810 is arrested and the digit register 808 is
conditioned to register digits transmitted thereto.
Also the finder switch S809 of the sender control
circuit 806 is operated to search for the trunk
310 marked as a calling trunk by the absence of
ground potential upon the control conductor C388
thereof. When the finder switch S809 seizes the
trunk 810, further operation thereof is arrested
and the sender control circuit 806 is conditioned
to be operative further in accordance with the
operation of the sending key set K805 in the
event the call is to be extended from the first
dispatcher position 600 to the P. A. X 48, At
this time, a bridge path is completed in the sender
control circuit 888 by way of the finder switch
5888 between the line conductors C81{ and C812
of the trunk 818 and, consequently, between the
line conductors C17l and CT72 of the trunk line
710 extending from the first dispatcher position
803 in the dispatcher exchange 30 to the P. A. X
40. When this bridge path is completed between
the line conductors of.the trunk line 719 the se-
lector switch 829 in the P. A, X 40 is conditioned
to be operative in response to impulses trans-




2,247,477

mitted thereto. Also at this time, the line con-
ductors ‘€171 and CT1712 of the trunk line 118 are
respectively connected by way of the contacts 183

and 756 of the link key K150 to the line conduc~--

tors C285 and C3881 in the cable 388 extending to
the first link 3060, the link key K150 in the trunk
circult at the first dispatcher position 608 being
individual to the first link 300. However, it is
noted that the line conductors C38{ and C385 In
the cable 380 are not operatively connected to the
repesater 305 in the first link 386 at this time, due
to the restored position of the cut-in relay R380.

Upon operating, the line relay R340 completes,
at the contacts 841, an obvious circult for ener-
gizing the winding of the hold relay R325, thereby
to cause the latter relay to operate. Also the
line relay R340 interrupts, at the contacts 342,
a point in & path traced hereinafter for epplying
ground potential to the control conductor C286
in the cable 388, for & purpose more fully ex-
plained subsequently. Upon operating, the hold
relay R325 prepares, at the contacts 326, a fur-
ther point in the previously mentioned path for
applying ground potential to the control conduc-
tor C386 in the cable 380 and completes, at the
contacts 327, an obvious holding circuit for ener-
gizing the winding of the control relay R330.

At this time, the call from the telephone sta-
tion Tl on the telephone line 28{ has been
answered by the dispatcher at the first dispatcher
position 688 and the apparatus in the trunk cir-
cuit at the first dispatcher position 888 is condi-
tioned to extend the call on the telephone line
201 by way of the first link 398, the cable 3808
and the trunk line 779 to the P. A. X 48 in the
event this service is desired by the person at the
telephone station Ti. Also, at this time, the tele-
phone instrument at the telephone station T is
operatively connected by way of the telephone
line 281 and the cable 260 to the transmitter 88{
and the receiver 682 at the first dispatcher posi-
tion 608. Accordingly, the person at the tele-
phone station T1 and the dispatcher at the first
dispatcher position 6§88 communicate with each
other and the dispatcher at the fArst dispatcher
position 668 is advised concerning the extension
of the call in the event this service is desired.

Extension of a call from the dispatcher exchange
totheP. A. X

In the event a call from a telephone station
to a dispatcher position, such, for example, as
the call from the telephone station Ti to the
first dispatcher position $08 routed by way of
the telephone line 281, the cable 260 and the first
link 280 is to be extended to a subscriber sub-
station in the P. A. X 40, such, for example, as
the subscriber substation T2, the dispatcher at
the first dispatcher position 680 initiates the ex-
tension of the call by operating the sending key
set K885 in accordance with the appropriate
series of digits. When the sending key set K888
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mitted over the trunk line 710 and operates to
select an: idle connector switch in & correspond-
ing group of connector switches, such, for ex-
ample, as the connectol switch §2i. The con-
nector switch 821 then responds to the follow-
ing two digits to seize the telephone line 830
extending to the subscriber substation T2 in the
usual manner. The subsequent operation of the
connector switch 82! depends upon the ldle or
busy condition of the subscriber substation T2
in accordance with conventional practice.

After the sender control circuit 866 has trans-
mitted the last digit registered, it operates to
cause ground potential to be applied by way of
the finder switch S809 to the control conductor
C382 of the trunk 818. The application of
ground potential to the control conductor C382

-of the trunk 8{8 completes an obvious path, in-

cluding the control conductor C382 in the cable
380, for energizing the winding of the cut-in
relay R360, thereby to cause the cut-in- relay
R360 to operate shortly thereafter, the latter
relay being of the slow-to-operate type. The
sending key set 888, the sender control circuit
8066 and the digit register 868 are then automati-
cally released. Upon operating, the cut-in relay
R366 completes, at the contacts 361, a holding
circuit for energizing the winding thereof, this
circuit extending from ground by way of the
resistor 794, the contacts 751 of the link key
K780 in the trunk circuit at the first dispatcher
position 500, the control conductor €383 in the
cable 380, the contacts 36f and the winding of
R368 to battery. Also the cut-in relay R368
completes, at the contacts 383, a loop ecircuit
between the upper winding of the supervisory
relay R3580 and the repeater 305 in the first link
circuit 800 in the dispatcher exchange 30 and the
connector switch 821 in the P, A, X 40, this cir-
cuit extending from the line conductor CT7{ of
the trunk line 770 by way of the contacts 753
of the link key K756, the line conductor C385
in the cable 388, the coniacts 363, the winding
368 of the repeater 385, the upper winding of
R358, the resistor 302, the winding 308 of the
repeater 3085, the line conductor C381 in the cable

380 and the contacts 756 of the link key K750 to

the line conductor C772 of the trunk line 778, the
line conductors CI17{ and CT72 being connected
together in the connector switch 821 by way of .
the selector switch 828 in the P. A, X 48. When
the upper winding of the supervisory relay R358

- is thus energized this relay does not cperaie as

60

is thus operated the digit register 808 previously .

selected by the finder switch S818 of the sender
control circuit 806 is governed by way of the
sender control circuit 806 to register the digits
set up by the dispatcher at the first dispatcher
position §60 on the sending key set ¥805. The
digit register 803 then controls the sender con-
trol circuit 886, thereby to cause the digits regis-
tered in the digit register 808 to be transmitted
by the sender control circuit 886 over the finder
switch S809, the trunk 818 ang the trunk line

170 to the P. A. X 48. The selector switch 820 -

in the P. A. X 80 responds to the first digit trans-,

it is of the differential type, an obvious circuit
being completed at this time for energizing the
lower winding thereof, at the contacts 362, inci-
dent to the operation of the cut-in relay R36D.
Further the cut-in relay R360 prepares, at the
contacts 364, an alternative path traced herein-
after for applying ground potential to the con-
trol_conductor C386 in the cable 380, completes,
at the contacts 365, an obvious alternative hold-
ing circuit for energizing the winding of the con-
trol relay R330, and completes, at the contacts
366, an obvious path for applying ground poten-
tial to the control conductor C388 in the cable
380 and consequently to the control conductor
C388 of the trunk 8{0. The application of
ground potential to the control conducior C388
marks the trunk 819 as busy to the finder switch -
5809 of the sender control circuit 888, thereby to
prevent seizure of the trunk 810 by the finder
switch S808 when operation of the sender con-
trol circuit 806 is again initiated incident o the
extension of another call to the P. A, X 40.
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Finally, the cut-in relay R360 completes, at the
contacts 362, an obvious path for applying
ground potential to the control conductor C384
in the cable 380, thereby to complete an obvious
circuit for illuminating the call signal lamp LT73.
at the first dispatcher position 600. The illumi-
nation of the call signal lamp L1113 indicates to

[

the dispatcher at the first dispatcher position .

600 that the sender control circuit 806 has com-
pleted its operation and that the connection has
been extended from the first link 300 to the
P. A X 40. .

At this time, the dispatcher at the first dis-
patcher position 600 may return the line key
K630 in the trunk circuit at his position to its
normal position in order to free the trunk circuit
at the first dispatcher position 600; on the other
hand, the dispatcher at the first dispatcher posi-
tion 600 may retain the line key K630 in its op-
erated position until after the subscriber at the
called subscriber substation T2 has answered the
call extending thereto or the call has been aban-
doned, as he desires. As previously noted, the
connector switch 821 operates in accordance with
conventional practice upon seizing the telephone
line 830 extending to the subscriber substation
2 in the P. A. X 40. More particularly, in the
event the subscriber substation T2 is busy at
this time, busy tone current is returned over the
previously traced loop circuit extending between
the connecfor switch 821 in the P. A. X 48 and
the repeater 305 in the first link 300 in the dis-
patcher exchange 36. On the other-hand, in the
event the subscriber substation T2 is idle at this
time, ringing current is projected from the con-
nector switch 82{ over the tielephone line 838
to the subscriber substation T2 in order to op-
erate the ringer thereat; and ring-back tone cur-
rent is conducted over the previously traced loop
circuit extending between the connector switch
821 in the P. A. X 48 and the repeater 305 in the

first ink 309 in the dispatcher exchange 38. Tone
- gurrent conducted over the previously traced loop
circuit is by-passed around the upper winding
of the supervisory relay R283 by way of the con-
denser 3848 and energizes the windings 368 and
388 of the repeater 365, thereby to cause & simi-
lar tone current to be induced in the windings 306
and 307 of the repeater 38% which is by-passed

around the windings of the line relay RE4% by the &

condenser $83. The tone current induced in the
windings 308 and 887 of the repeater 885 is re-
turned over the previcusly traced loop circuit ex-
tending between the repester 385 and the tele-
phone station T, and o the trunk circuit at the
first dispatcher position 688 by way of the tele-
phone line 28¢ angd the cable 268 in the event the
line key K630 occupies its operated pesition,
WWhen the subscriber at the subscriber substa-
{ion T2 answers the call by removing the receiver
of the telephone instrument thereat from its as-
sociated switchhook, the connector switch 8%{
in the P. A. X 48 switches through, thereby to
eause the current traversing the previously traced
loop circuit extending between the connector
switch 82¢ in the P. A. X 48 and the repeater 385
of the first link 380 in the dispatcher exchange 306
to be reversed, whereupon the upper winding of
the supervisory relay R25¢ is energized in the re-
verse direction. When the upper winding of the
supervisory relay R358 is thus energized this relay
operates as it is of the differential type. Upon
operating, the supervisory relay R359 interrupts,
at the contacts 35f, the previously mentioned
path for applying ground potentisl to the control
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conductor C384 in the cable 380, thereby to inter-
rupt the previously mentioned circuit for illumi-
nating the call signal lamp LT3 at the first dis-
patcher position 600. When the call signal lamp
L1713 is extinguished it indicates to the dispatcher
at the first dispatcher position 608 that the call
‘rom the telephone station T in the dispatcher
¢xchange 30 fo the subscriber substation T2 in
the P. A. X 40 has been answered.

At this time, the dispatcher at the first dis-
patcher position 600 returns the line key K630 in
the trunk circuit at his position to its normal po-
sition in the event this has not previously been
done. When the line key K630 is returned to its
normal position the previously fraced connection
hetween the line conductors of the telephone line
201 and the trunk circuit at the first dispatcher
position 6§00 is interrupted at the contacts 633 and
636 thereof. Also, at the contacts 635 of the
jine key K630, the previously mentioned holding
circuit for energizing the winding of the switch-
ing relay R660 is interrupted, thereby to cause
the latter relay to restore. Upon restoring, the
switching relay R660 interrupts, at the contacts
61 and 663, further points in the previously
iraced connection including the trunk ecircuit at
the first dispatcher position 680 and interrupts,
at the contacts 662, the previously traced circuit
for supplying current to the transmitter 60i.
Further, when the line key K630 is returned to its
normal position there is interrupted, at the con-
tacts 634 thereof, a further point in the previously
traced circuit for energizing the rotary magnet
M237 of the finder switch S230 and, at the con-
tacts 3¢ thereof, there is interrupted the previ-
ously traced original circuit for energizing the
winding of the cut-off relay R285. Finally, at the
contacts §32 of the line key K638, there is inter-
rupted the previously traced holding circuit for
energizing the winding of the start relay R31(8,
thereby (o cause the latter relay to restore. Upon
restoring, the start relay R3(8 interrupts, at the
contacts §i{i, the previously traced circuit for
energizing the winding of the stop relay R328,
thereby to cause the latter relay to restore.
Further the start relay R31§ interrupts, at the
contacts 3i2, a further point in the previcusly
iraced holding circuit for energizing the winding
thereof, interrupts, at the confacts 3{&, a fur-
ther point in the previously traced path for apply-
ing ground poiential to the control conductor
C287 in the cable 288, and interrupts, at the con-
tacis 345, the previously traced circuit for ener-
gizing the winding of the hold relay R4&65 in the

5 link distributor £68, thereby fo cause the latter

relay to restore. .
Finally, upon restoring, the start relay R2I{8
prepares, at the coniacts 28, the previously
traced chain circuit hetween the first link 380
and the second link 278 for energizing the wind-
ing of the start relay, not shown, in the second
iink 378, This prepared ecircuit extends from the
control conductor C288 in the cable 268 by way
of the contacts 3{8 and 323 o the control con-
ductor C348 extending fo the second link 275,
battery by way of the winding of the start relay
in the second link 21§ being connected to the
control conductor C8&%. Upon restoring, the

hold relay RE0S prepares, at the contacts 487,
the previously traced path for applying ground
potential by way of the contacts §4f and the
winding of the cutoff relay R41E to the control
conductor C#£5% in the cable £58. Accordingly,
at this time, it will be understood that the link
distributor 48§ is completely released and the
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second link 375 in the group of links individually
associated with the first dispatcher position 600
is selected for use by the next calling telephone
line answered at the first dispatcher position
§00. For example, in the event another of the
line keys in the trunk circuit. at the first dis-
patcher position 600 is operated at this time in

order to answer a call on the corresponding tele- -

phone line, a circuit substantially identical to
that previously traced is completed for energiz-
ing in series the windings of the cutoff relay
R4i0 in the link distributor 400 and the wind-
ing of the start relay, not shown, in the second
Jlink 3715, this circuit extending from ground by
way of the contacts 841, 431 and 42{, the wind-
ing of R&10, the contacts-467, the control con-
ductor C4§53 in the cable 458, the contacts of
the link key mentioned in the trunk circuit at
the first dispatcher position 668, the control con-
ductor in the corresponding cable, the control
conductor C381, the contacts 313 and 333 to the
control conductor C343 extending to the second
link 818, battery potential by way of the winding
of the start relay, not shown, in the second link
375 being applied o the control conductor C343.
Accordingly, at this time, the trunk circuit at
the first dispatcher position 88 is completely re-
leased and the apparatus thereat is in readiness
to answer anocther call on a telephone line in
the dispatcher exchange 80.

Supervision ang release of an established con-
nection between o ielephone station in the
dispatcher exchonge and a subscriber subsia-
tion in the P. 4. X

An established connection between a telephone
station in the dispatcher exchange 38 and a sub-
scribed substation in the P. A. X 40 is supervised
by the dispatcher at the particular dispatcher
position in the dispatcher exchange at which the
connection is set up. For example, the estab-
lished connection between the calling telephone
station T! in the dispatcher exchange 30 and
the called subscriber substation T2 in the P. A. X
48 and routed therebetween by way of the tele-
phone line 26{, the first link 380, the trunk Iline
110, the selector switch 820, the connector switch
821 and the telephone line 830 is supervised by
the dispatcher at the first dispatcher position
680. More particularly, the person at the call-
ing telephone station T!{ in the dispatcher ex-
change 38 has switchhook supervision and may
signal the dispatcher at the first dispatcher po-
sition 600 by repeatedly cperating the swilch-
hook at the telephone station T, thereby inter-
mittently to interrupt the previously traced leop
circuit extending between the telephone station
T{ and the line relay R380. The line relay R340
operates and restores intermitiently, thereby in-
termittently to complete, at the contacts 8§42, the

previously mentioned circult for illuminating the

answer signal lamp LT74. This circuit extends
from ground by way of the contacts 364 and
from ground by way of the contacts 328 over the
contacts 342, the control conductor C386 in the
cable 380 and the snswer signal lamp L7714 to
battery. The Intermittent operation of the line
- relay R340 causes the answer sighal lamp L7174
to flash, thereby to indicate to the dispatcher at
the first dispatcher position 880 that a person
at a calling telephone station in the dispatcher
exchange 30 desires the dispatcher’s service.
Similarly, the subscriber at the called sub-

scriber substation T2 in the P. A. X 40 has

switchhook supervision and may signal the dis-
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patcher at the first dispatcher position 600 by
repeatedly operating the switchhook at the sub-
scriber substation T2, thereby to cause the con-
nector switch 820 to operate intermittently in
order intermittently to cause current to be re-
versed over the previously traced loop circuit
extending between the connector switch 821 in
the P. A. X 46 and the repeater 305 in the first

‘link 300 in the dispatcher exchange 30. The in-

termittent reversal of current over the previ-
ously traced loop circuit causes the supervisory
relay R380 to operate and restore intermittently,
thereby to complete intermittently, at the con-
tacts 36i,. the previously traced circuit for illu-
minating the call signal lamp L778, whereupon
the call signal lamp L7783 is flashed. The flash-
ing of the cell signal lamp L7738 indicates to the
dispatcher at the first dispatcher position 560
that a subscriber at a subscriber substation in
the P. A. X 80 desires the dispatcher’s service.
Furthermore, the flashing of the call signal
lamp L7173 or the fiashing of the answer signal
lamp L7174 indicates to the dispatcher at the first
dispatcher position 866 that the established con-
nection upon which his service is desired is
routed by way of the first link 888, the signal
lamps LT78 and L7174 being individual to the fArst
link 880. The dispatcher at the first dispatcher
position 868 then operates the link key K758 to
its talk position, thereby to complete, at the con-
tacts 758 thereof, an obvious path for applying
ground potential to the control conductor C683,
thereby to complete an obvious circuit for en-
ergizing the lower winding of the control relay
RE85. When thus energized, the control relay
RE55 operates to complete, at the contacts 658,
an obvious circuit for energizing the winding
of the switching relay RB858, thereby to cause
the switching relay RE580 to operate shortly
thereafter, the latter relay being of the slow-to-
operate type. Upon operating, the switching
relay R6%8 completes, at the contacts 6353, an
obvious holding circuit for energizing the wind-
ing thereof including the grounded control con-
ductor C683 and interrupts, at the contacts 654,
the previously mentioned circuit for energizing
the lower winding of the control relay R655,
thereby to cause the control relay R$55 to restore

_ shortly thereafter, the latter relay being of the
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slow-to-release type. Also, upon operating, the
switching relay RE58 completes, at the contacts
65!, an obvious connection between the windings
G101 and 612 of the repeater §10 and the line con-
ductors CE78 and C8TE of the trunk circuit at.
the first dispatcher position 686, and completes,
at the contacts 882, an obvious alternative cir-
cuit for supplying current to the transmitter §81.

Also when the link key X780 is operated to
its talk position the previously traced direct con-
nection between the line conductors CI1{ and
C772 of the trunk line 770 and the line con-

“ductors C385 and C881, respectively, in the cable

380 are interrupted at the contacts 153 and 756,
respectively, therecf. Further, at the contacts
758 and 757 of the link key K758, there is com-
pleted a connection between the line conductors
C77{ and CT72 of the trunk line 718 and the re-
peater 618 in the trunk circuit at the first dis-
patcher position 608, this connection extending
from the line conductor C17{ of the trunk line
718 by way of the contacts 754 of the link key
K186, the line conductor C164, the contacts 742
of the split key K748, the line conductor C675,
the contact 651, the windings 6{J and 612 of the
repeater 610, the line conductor C616, the con-
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denser 792, the line conductor C7139, the con-
tacts 745 of the split key K140, the line conductor
C165 and the contacts 1587 of the link key K158

to the line conductor C112 of the trunk line:

710. Finally, at the contacts 152 and 785 of the
link key K158, a connection is completed be-
tween the line conductors C385 and C381 in the
cable 380 and the repeater 610, this connection
extending from the line conductor C385% in the
cable 380, the contacts 152 of the link key K150,
the line conductor C163, the contacts 143 of the
split key K140, the line conductor C615, the
contacts 651, the windings 61 and 612 of the
repeater 610, the line conductor C676, the con-
denser 192, the line conductor C139, the con-
tacts T46 of the split key K140, the line con-
ductor C166 and the contacts 185 of the link key
K150 to the line conductor C38( in the cable
380. Accordingly, at this time, the apparatus
in the trunk circuit at the first dispatcher posi-
tion 600 is operatively connected to both the
repeater 305 in the first link 300 in the dis-
patcher exchange 30 and the subscriber substa-
tion T2 in the P. A. X 40, the telephone sta-
tion T! in the dispatcher exchange 30 being op-
eratively connected to the repeater 305, as pre-
viously noted. Hence, a three-way communi-
cation connection including the telephone sta-
tion Ti, the subscriber substation T2 and the
first dispatcher position 600 is completed at this
time.

With the link key K750 thus operated, the dis-
patcher at the first dispatcher position 668 may
split the connection in either direction by se-
lectively operating the split key K748 in the
trunk circuit at his position. More particularly,
in order to split the connection and talk to the
person at the calling telephone station Tl in the
dispatcher exchange 30 to the exclusion of the
subscriber at the called subscriber- substation
T2, the dispatcher at the first dispatcher posi-
tion 388 operates the split key K748 to iis front
position. When the split key K748 is operated
to its front position the previcusly traced con-
nection between the repeater 88 and the trunk
line 176 extending to the P A. X 48 is interrupted
at the contacts 7142 and 765 thereof; and, at the
contacts T4l of the split key K146, there is com-
pleted a bridge path between the line conductors
CT76 and CT12 of the trunk line ¥78, thereby fo
retain the counector switch 82f in the P, A X
4§ in its operated position. This bridge path
sxtends from the line conductor CI¥{ of the
runk line T78 by way of the contacts 154 of the
link key K156, the line conductor €784, the re-
sistor 786, the conizets 1481 of the split key KI4E,
the line conductor C765 and the contacts 787 of
the link key X158 to the line conductor CT72 of
the trunk line T78. On the other hand, in order
to split the connection and talk to the sub-
scriber ab the called subscriber substation T2
in the P. A. X &8 to the exclusion of the person
at the calling telephone station T! in the dis-
paicher exchange 38, the dispatcher at the first
dispstcher position 683 operates the split key
KT48 to its rear position. When the split key
K789 is operated to its rear position the pre-
vicusly traced connection between the repeater
6¢Q and the cable 380 extending to the repeater
365 in the first link 388 is interrupted at the
contacts 742 and 788 thereof; and, at the con-
tacts T48 of the split key X748, fhere is com-
pleted a bridge path between the line conductors
C171 and CT1Z of the trunk line T76, thereby to
retain the connector switch 82f in its operated
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position. This bridge path extends from the line
conductor C171 of the trunk line 170 by way of
the contacts 754 of the link key K150, the line
conductor C1764, the resistor 790, the contacts
144 of the split key K140, the line conductor
C165 and the contacts 757 of the link key K150
to the line conductor C112 of the trunk line 710.

After the dispatcher at the first dispatcher
position 600 renders the desired service to the
person at the calling telephone station T! in
the dispatcher exchange 30 or to the subscriber
at the called subscriber substation T2 in the
P. A. X 40, he returns the link key K150 to its
normal position, thereby to recomplete the pre-
viously traced direct connection between the
telephone station Tt and the subscriber substa-
tion TZ and to free the trunk circuit at the first
dispatcher position 600. More particularly, when
the link key K150 is returned to its normal po-
sition there is interrupted, at the contacts 758,
the previously mentioned holding circuit for en-
ergizing the winding of the switching relay R650,
thereby to cause the latter relay to restore. At
this time, the apparatus at the first dispatcher
position 660 is completely released.

At any time, the dispatcher at the first dis-
patcher position 608 may determine the partic-
ular telephone station in the dispatcher exchange
38, included in an established connection ex-
tending between the dispatcher exchange 38 and

" the P. A. X 40 by way of one of the links in
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the group of links individually associated with
the first dispatcher position 680, by operating
the corresponding link identity key in the trunk

" circuit at the first dispatcher position 808. For

example, in order to verify the telephone sta-
tion included in the established connection be-
tween the telephone station T in the dispatcher
exchange 30 and the subscriber substation T2
in the P. A. X 48 routed by way of the Arst link
386 and the trunk line 778, the dispatcher at
the first dispatcher position §88 operaies the iink
identity key K768 in the trunk circuit at the
first dispatcher position 688, the link identity
key K160 being individual to the first link 286,
When the link identity key K768 is thus oper-
ated there is completed, at the contacts T8¢
thereof, a circuit for energizing the winding of
the cutoff relay RE28 in the identity distributor
unit 8¢ individually corresponding fo the first
dispatcher position €88, this circuit exfending
from ground by way of the contacts 55{, B54{
and 531, the winding of R520, C787, the contacts
T8t of the link identity key K766 ang the re-
sistor 728 {o battery. When thus energized the
cutofi relay RBZE operates to interrupt, at the
contacts and 823§, a circuit substantially
identical to that previously traced for energizing
the windings of the cutoff relays R530, R345
and RE8E respectively corresponding to the sec-
ond, third and fourth dispatcher positions. Ac-
cordingly, the operated culoff relay RBE20 indi-
vidually corresponding to the first dispatcher po-
sition 662 prevents operation of the cutoff relays
RE&E, REED and RESY individually correspond-
ing to the second, third and fourth dispatcher
positions. Hence, it will be understood that,
when the identity distributor unit 589 is being
utilized by the dispatcher at the first dispatcher

position €68 to identify a telephone station in
the dispatcher exchange 38, the identity dis-
tributor unit %88 is locked against use by the
dispatchers at the other dispatcher positions.
Also, upon operating, the cutoff relay R520
completes, at the contacts 524, an obvious cir-
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cult for energizing the identily relay RBEI0,
thereby to cause the latter relay to cperate. Fi-
nelly, the cutoff relay R52% prepares, at the con-
tacts 542, a test circuit for identifying the par-
ticular telephone stafion In the dispatcher ex-
change 30 included in the established connec-
tion routed by way of the first link 308, which
test circuit is completed at the contacts 8il in-
cident to the operation of the identity relsy
R510. The test circuit mentioned extends from
ground by way of the contacts §22, C788, the
contacts 762 of the link identity key K780, the
control conductor C286 in the cable 388, the
wiper 238 and engaged contact in the associated
contact bank 246 of the finder switch S238, the
control conductor C26% in the cable 288, the
identity lamp L837, C888, the contacts il and
the resistor 5{4 to battery. When this test cir-
cuit is completed the identity lamp L8637 is il-
luminated at the first dispatcher position €88,
thereby to indicate to the dispatcher thereat that
the telephone station in the dispatcher exchange
38 included in the established connection routed
by way of the first link 388 is the telephone
 station T,

After verifying the identification of the tele-
phone station Tt the dispatcher at the first dis-
patcher position 6080 returns the link identity
key K166 to its normeal position, thereby to in-
terrupt, at the contacts 762 thereof, a point in
the previously traced fest circuit for illuminat-
ing the identity lamp L8237, whereupon the iden-
tity lamp L837 is extinguished. - Also, at the
contacts 761 of the link identity key K786, there
is interrupted the previously traced circuit for
energizing the winding of the cutoff relay R520,
thereby to. cause the latter relay to restore.
Upon restoring, the cutoff relay R520 interrupts,
at the contacts 524, the previously mentioned cir-
cuit for energizing the winding of the ldentity
relay R518, thereby to cause the latter relay to
restore. Also, upon restoring, the cutoff relay
RE20 and the identity relay RS0 respectively
interrupt, at the contacts 522 and 5, further
points in the previously traced test cxrcuit for
illuminating the identity lamp L627. Finally,
the cutoff relay RE20 prepares, at the contacts
621 and 823,
for energizing the windings of the cutoff relays
. R538, R540 and R5B0 individually assoclated with
the second, third and fourth dispatcher posi-
tions, thereby to render the identity distributor
unit 560 operative under the control of the dis-
. patcher at any one of the dispatcher. positions.

The release of the established connection be-
tween the telephone station Tl in the dispatcher
exchange 30 and the subscriber substation T2 in

the P. A, X 40 is primarily under the control of

the dispatcher at the first dispatcher position 88.
More particularly, when the person &t the tele-
phone station T! replaces the receiver of the
telephone instrument thereat upon its associated
switchhook, the previously traced loop circuit ex-
tending between the telephone station Tl and the
line relay R348 is interrupted, thereby to cause
the latter relay to restore. Upon restoring, the
line relay R340 interrupts, at the contacts 341,
the previously mentioned circuit for energizing
the winding of the hold relay R325, thereby to
cause the hold relay R325 to restore shortly there-
after, the latter relay being the slow-to-release
type. Further, the line relay R340 complefes, at

the contacts 342, the previously traced eircuit for
illumingting the answer signal lamp L174 at the
first dispatcher position 608. Upon restoring, the

the previously mentioned circuits
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hold relay R328 interrupts, at the contacts 327,
the previously mentioned original holding circuit
for energizing the winding of the confrol relay
R330, this relay being retained in its operated
position due to the previously mentioned com-
pleted auxiliary holding circuit for energizing the
winding thereof. PFurther the hold relay R&28
interrupts, at the contacts 26, 2 point in the
multiple path for applying ground potential to
the control conductor C388 in the cable 386,
thereby to interrupt o point in the previously
mentioned muitiple circuit for ﬂluminating the
answer signal lamp L7174,

When the subscriber at the subscriber substa-
tion T2 replaces the receiver of the telephone
instrument thereat upon its associated switch-
hook the connector switch 82{ is-controlled,
thereby to cause cwrrent to be reversed over the
previcusly traced loop circuit extending between
the connector switch 821 in the P. A. XX 48 and
the repeater 8068 in the first link 300 in the dis-
patcher exchange 38, thereby to cause the super-
visory relay R380 to restore. Upon restoring, the
supervisory relay R388 completes, at the contacts
351, the previously traced circuit for illuminating
the call signal lamp L7173 at the Arst dispatcher
position 688. When both the call signal lamp
L7178 and the answer signal lamp Li74 are illumi-
nated it indicates tc the dispatcher at the first
dispatcher position 668 that both the subscriber
at the subscriber substation T2 in the P. A, X 48
and the party at the telephone station T1 in the
dispatcher exchange 38 have replaced the receiv-
ers of the telephone instruments thereat upon
their associated switchhooks.

The dispatcher at the first dispatcher position
600 then actually releases the established connec-
tion by operating the link key K150 momentarily
to its released position, thereby to interrupt, at
the contacts 18! thereof, the previously traced
holding circuit for energizing the winding of the -
cut-in relay R360, whereupon the latter relay re-
stores. Upon restoring, the cut-in relay R360
interrupts, at the contacts 361, a further point in
the previously traced holding circuit for energiz-
ing the winding thereof and interrupts, at the
contacts 383, the previously traced loop circuit
extending between the repeater 3885 in the first
link 388 in the dispatcher exchange 38 and the
connector switch 82{ in the P. A. X 40, thereby to
cause the connector switch 821 o restore and re-
lease the telephone line 8308 extending to the sub~
scriber substation T2. Also, the release of the
connector switch 821 causes the release of the
selector switch 820. Further the cut-in relay
R360 interrupts, at the contacts 362 and 366, re-
spectively, the previously traced circuits for fllu-
minating the call signal lamp LI13 and the
answer signal lamp L1714 at the first dispatcher
position 608, thereby to indicate to the dispatcher
thereat that the release of the established con-
nection is in progress. Also the cut-in relay -
R369 interrupts, at the contacts 365, the previ-
ously mentioned alternative holding circuit for
energizing the winding of the control relay R$30,
thereby to cause the latter relay to restore. Upon
restoring, the control relay R338 interrupts, at
the contacts 832, the previously traced circuit for
illuminating the busy signal lamp L1715 ai the
first dispatcher position 808, thereby to indicate
to the dispatcher thereat that the first link has
been released and is now idle. Further the con-
trol relay R3830. recompletes, at the contacts 335,
the previously  mentioned path’ for applying
ground potential to the control conductor C388
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in the cable 380 and consequently to the control
conductor C388 of the trunk 818, thereby to com-
plete an alternstive path for marking the trunk
8i0 as busy to the finder switch S898 of the
sender control circuit 808 at the first dispatcher
position 628. Also the control relay R3388 inter-
rupts, at the contacts 333, the previously traced
preparad circuit for energizing the winding of the
start relay, not shown, in the second link 373 and
prepares, at the contacts 334, the previously
traced circuit for energizing tne winding of the
start relay R218 in the first link 388. Accord-
ingly, at this time, the first link 300 is selected
for use in preference tc the second link 373.
Finally, the control relay R330 interrupts, at the
contacts 331, the previously fraced circuit for
energizing the winding of the switching relay
R228, thereby to cause the latter relay to restore.
Upon restoring, the switching relay R228 inter-
rupts, at the contacts 221 and 222, the previously
traced connection between the telephone line 281
and the wipers 231 and 238 of the finder switch
S238. Also the switching relay R220 interrupts,
at the contacts 223, the previocusly mentioned
holding circuit for energizing the winding of the
cutoff relay R205, thereby to cause the latter
relay to restore. Finally, the switching relay
R229 prepares, at the contacts 224, the previously
traced circuit for energizing the rotary magnet
M237 of the finder switch S2230.

Upon restoring, the cutoff relay R205 pre-
pares, at the contacts 208 and 287, the previously
traced circuit for energizing the winding of the
line relay R248 and interrupts, at the contacts
208, the previously traced circuit for illuminat-
ing the busy signal lamp 1638 at the first dis-
patcher position 580 and the corresponding busy
signal lamps at the other dispatcher positions,
thereby to indicate to the dispatchers at the
various dispatcher positions that the telephone
line 201 extending to the telephone station Ti
is now idle. :

Pinally, the cutoff relay R205 completes, at
the contacts 209, an alternative circuit for ener-
gizing the rotary magnet M237 of the finder
switch S230, this circuit extending from ground
by way of the contacts 209, the wiper 235 and
engaged contact in the associated contact bank
245 of the finder switch S230, the contacts 238
and the rotary magnet M237 to battery. When
thus energized the rotary magnet M237 operates
intermittently in order to drive the wipers noted
of the finder switch S230 step by -step in the
clockwise direction, in the manner previously ex-
plained, until the wiper 235 disengages the last
contact in the associated contact bank 245 of
the finder switch 8238, thereby to interrupt the
previously traced alternative circuit for ener-
gizing the rotary magnet M2317, whereupon fur-
ther operation of the rotary magnet M237 is posi-
tively arrested. At this time, the apparatus in-
cluded in the line circuit 200 and in the first link
300 and the apparatus at the first dispatcher po-
sition 600 are completely released.

Extension of a call from a dispalcher position in

 the dispacher exchange to a telephone station
in the dispaicher exchange or to a subscriber
substation in the P. A. X

In order to extend a call from a dispatcher
position in the dispatcher exchange 33, such, for
example, as the first dispatcher position §08, to a
telephone station in the dispatcher exchange &8,
such, for example, as the telephone station T,
it is only necessary for the dispatcher at the first
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dispatcher position 808 to operate the line key
K830 away from its normal position, thereby to
complete, at the contacts 638 and 838 thereof, the
previously traced connection between the repeater
648 and the line conductors C282 and C202 of the
telephone line 20{. Also, when the line key K838
is operated, there is completed, at the contacts
635 thereof, the previously traced circuit for ener-
glzing the winding of the control relay RE835,
thereby . to cause the latter relay to operste,
whereupon the switching relay R8660 operates in
order to cause the control relay R658 to restore.
At this time, a connection identical to that pre-
viously traced is established between the first
dispatcher position §60 and the telephone line 284
extending to the telephone station Ti. Also, at
the contacts 88{ of the line key K638, there is
completed the previously traced circuit for ener-
gizing the winding of the cutcii relay R288§,
thereby to cause the latter relay to operate, as
previously explained. Also, at the contacts §32
of the line key K638, there is completed the pre-
viously traced series circuit for energizing the
winding of the cuboff relay R448 in the link dis-
tributor 488 and the start relay R3(8 in the first
link 388, assuming that the first link 306 is as~
signed for use at this time, thereby o cause the
cutoff relay R&16 and the start relay R358 to
operate, as previously explained. Finally, at the
contacts 634 of the line key K838, there is com-
pleted the previously traced circuit for energiz-
ing the rotary magnet M237 of the finder switch
S238. Accordingly, the rotary magnet M237 of
the finder switch S230 operates’ intermittently,
thereby to drive the wipers noted of the finder
switch S230 step by step in the clockwise direc-
tion until the finder switch S228 seizes the trunk
258 extending to the first link 3069, whereupon the
stop relay R320, the control relay R330 and the
switching relay R228 operate, in the manner pre-
viously explained. The operation of the control
relay R338 initiates operation of the sender con-
trol circuit 808, thereby to cause the finder switch
5808 thereof to seize the trunk 818 connected to
the trunk line 778 extending from the first dis-
patcher position 608 to the selector switch 820 in
the P. A. X 40, in the manner previously ex-
plained. Further, the finder switch S810 of the
sender control circuit 806 seizes the idle digit
register 808 in the manner previously explained.
The dispatcher at the first dispatcher position
600 then operates the ring key K625 away from
its normal position for a short time interval and
then back to its normal position. When the ring
key K625 is operated away from its normal posi-
tion there is interrupted, at the contacts 627 and
628 thereof, the previously traced connection be-
tween the repeater 610 and the telephone line
204 and there is completed, at the contacts 626
and 628 thereof, a circuit substantially identical
to that previously traced for projecting ringing
current from a suitable source of ringing current,
not shown, over the line conductors C202 and
C283 of the telephone line 26! to the telephone
station T{ in order to cause the ringer thereat to
be operated. When & person at the telephone
station T! answers the call by removing the re-
ceiver of the telephone instrument thereat from
its associated switchhook, the previously men-
tioned bridge path is completed between the line
conductors C282 and C203 of the telephone line
204, thereby to complete the previously traced
connection between the telephone station T{ and
the trunk circuit at the first dispatcher position
600 and the previously fraced loop circuit be-
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tween the telephone station T1 and the line re-
lay R240. ‘The line relay R340 then operates,
thereby to cause operation of the hold relay R325,
as previously explained.

At this time, the dispatcher at the first dis-
patcher position 600 communicates with the per.
son at the telephone station T in the dispatcher
exchange 38 and may extend the connection to a
subscriber substation, such, for example, as the
subscriber substation T2 in the P. A X 40 by
controlling the sending key set K805, in the man-
ner previously explained.

On the other hand, in the event the connection
is to be extended only between the first dispatcher
position 800 and the telephone station Ti, the
sending key set X805 is not controlled. The re-
legse of the established connection between the
first dispatcher position 608 and the telephone

station Tt is under the joint control of the dis-

patcher at the first dispatcher position 688 and
the person at the telephone station TI and is ef-
fected when the receiver of the telephone instru-

ment at the telephone station T1 is replaced upon’

its associated switchhook and the line key K638
is return to its normal position; whereupon the
line relay R340 and the cutoff relay R205 restore
in the manner previously explained. When the
line relay R$48 and the cutoff relay R205 restore,
the first link 308 and the line circuit 268 are re-

leased in the manner previously described. Also, 2

when the line key K838 is returned to its normal
position the previously traced holding circuit for
energizing the winding of the switching relay
RE60 is interrupted, thereby to cause the latter
relay to restore, When the switching relay R668
restores, the apparatus at the first dispatcher po-
sition 608 is released in the manner previously ex-
plained.

On the other hand, in the event a call is to be
extended from a-dispatcher position in the dis-
patcher exchange 30, such, for example, as the

first dispatcher position 6088, directly to a sub-

scriber substation in the P. A. X 48, such, for ex-
ample, as the subscriber substation T2, the dis-
patcher at the first dispatcher position §80 first
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selects an idle one of the telephone lines in the .

dispatcher exchange 38, such, for example, as
the telephone line 20§ extending to the telephone
station Tf and then operates the line key K630

thereof away from its normal position, thereby to !

cause the apparatus in the line circuit 200, the
apparatus in the link distributor 400 and the ap-
paratus in one of the links in the group of links
individually assoclated with the first dispatcher

position 680, such, for example, as the first link ¢

360, to operate in the manner previously ex-
plained. More particularly, the finder switch
S236 of the link 200 seizes the trunk 250 extend-
ing to the first link 380, thereby to cause the
sender control circuit 886 to be associated with
the digit register 808 and with the trunk line 778
extending from the first dispatcher position 606
to the selector switch 828 in the P. A. X 40, in
the manner previously explained. Also, at this
time, the stop relay R320 and the control relay
R3320 in the first link 380 occupy their operated
positions,

The dispatcher at the first dispatcher position
600 then operates the sending key set at K805,
thereby to cause the digit register 808 and the
sender control circuit 886 to operate in the man-
ner previously explained, whereupon digits are
transmitted over the trunk line 770 tothe P. A. X
40, thereby to cause the selector switch 820 and
the connector switch 82{ to operate in the man-

60
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ner previously explained. More particularly, the
connector switch 82{ seizes the telephone line §30
extending to the subscriber substation T2 and
then operates in accordance with conventional
practice, depending upon the idle or busy condi-
tion of the subscriber substation T2. Also, the -
sender confrol circuit 886 causes operation of
the cut-in relay R268 in the manner previously
explained. Accordingly, at this time, & connec-
tion is completed between the repeater §i0 in the
trunk circuit at the first dispatcher position 68
and the repeater 388 in the first link 300 by way
of the line key K636, the cable 268 and the finder
switch S$228 in the manner previously explained.
Furthermore, the repeater 385 in the first link
300 is connected by way of the cable 388, the
trunk line 778 and the selector switch 820 to the
connector switch 821, as previously explained.

At <this time, the dispatcher at the first dis-
patcher position 680 operates the link key K156
to ifs talk position, thereby to complete the pre-
viously traced connection between the repeater
§10 in the trunk circuit at the first dispatcher po-
sition 680 and the trunk line 710 extending to
the P. A. X 40 by way of the link key K158. The
dispatcher at the first dispatcher position 668
then returns the line key K838 to its normal posi-
tion.

The connector switch 821 operates to cause
busy tone current to be returned over the pre-
viously fraced connection extending between the
repeater 618 and the connector switch 821 in the
event the subscriber substation ‘T2 is busy at this
time. On the other hand, the connector switch
821 operates to cause ringing current to be pro-
jected over the telephone line 838 extending to
the subscriber substation T2 and the ring-back
tone current to he returned over the previously
traced connection extending between the con-
nector switch 82{ and the repeater §{0 in the
event the subscriber substation T2 is idle at this
time. When the call is answered at the sub-
scriber substation T2 the connector switch §2¢
switches through, thereby to cause the current
returned over the previously traced loop circuit
extending between the connector switch §2¢ and
the repeater 308 to be reversed in order to cause
operation of the supervisory relay R380, the cut-
in relay R380 being operated at this time as pre-
viously explained. The dispatcher at the first
dispatcher position 680 then communicates with
the subscriber at the subscriber substation T2
over the previously traced connection extending
therebetween, in the manner previously ex-
plained.

In order to release the established connection
between the first dispatcher position 688 in the
dispatcher exchange 36 and the subscriber sub-
station T2 in the P. A. X 40, it is only necessary
for the dispatcher at the first dispatcher position
6§00 to operate the'link key K156 momentarily to
its released position, thereby to cause the line
circuit 288, the first link 380 and the apparatus
at the first dispatcher position 608 in the dis-
patcher exchange 30 fo be released, in the man-
ner previously explained, and to cause :the
selector switch 828 and the connector switch' 821
in the P, A. X 40 to be released, in the manner
previously explained.

Extension of special connections from and to a .
dispaicher position in the dispaicher exchange

The dispatcher at any one of the dispatcher
positions in the dispatcher exchange 38, such,
for example, as the first dispatcher position 608,
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may extend & number of special connections
from the first dispatcher position §08.

For example, the dispatcher at the first dis-
patcher position 689 in the dispaicher exchange
39 may exiend a connection or call therefrom
to the operator position 835 in the P, B. X 20 by
operating the P. B. X key in the trunk circuit at
the first dispatcher position 683 corresponding fo
an idle trunk line in the group of trunk lines
extending between the first dispatcher position
500 and the operator position 835, such, for ex-
ample, as the P. B. X key K110 corresponding
to the trunk line 375 extending between the first
dispatcher position 6§88 and the operator position
835. When the P. B. X key K118 is operated
away from its normal position there is completed,
at the confacts 713 thereof, an obvious circuit
for energizing the lower winding of the control
relay RE55, thereby to cause the latter relay to
operate. Upon operating, the control relay R655
completes, at the contacts 658, the previously
mentioned circuit for energizing the winding of
the switching relay RE630, thereby to cause the
switching relay R8658 {o operate shortly there-
after, the latter relay being of the slow-to-
operate type. Upon operating, the switching re-
lay R650 completes, at the contacts 653, the
previously mentioned holding circuit for energiz-
ing the winding thereof and interrupts, at the
contacts 8§54, the previously mentioned circuit
for energizing the lower winding of the control
relay R6535, thereby fto cause the control relay
RGB55 to restore shortly thereafter, the latter re-
lay being of the slow-to-release type. Also, upon
operating, the switching relay R858 completes,
at the contacts 654, the previously traced con-
nection between the line conductors C675 and
C676 in the trunk circuit and the repeater 618,
thereby operatively to connect the apparatus at
the first dispatcher position 600 to the line con-
ductors mentioned of the trunk circuit thereat.

Also, at the contacts 742 and 748 of the P.B. X
key K710, there is completed an cbvious connec-
tion between the line conductors C615 and C139
of the trunk circuit at the first dispatcher posi-
tion 680 and the respective line conductors C516

and C517 of the trunk line 575, the line con--

ductor C1739 being operatively connected to the
line conductor C676 by way of the condenser 792.
Finally, at the contacts 711 of the P. B, X key
K110, there is completed an obvious circuit for
energizing the winding of the cutoff relay R570
in ithe trunk ecircuit 560 individually associated
with the trunk line 515, thereby to cause the
latter relay to operate. Upon operating, the cut-
off relay R570 interrupts, at the contacts 571, a
point in an obvious holding circuit for energizing
the left-hand winding of the ring-up relay R565,
interrupts, at the contacts 572, a point in a cir-
cuit traced hereinafter for energizing the right-
hand winding of the ring-up relay R58§5, and
interrupts, at the contacts 574, a point in an
obvious circuit for illuminating the signal lamp
L1736 at the first dispatcher position 600. Finally,
the cutoff relay R578 completes, at the contacts
573, an obvious path for connecting the resistor
562 across the line conductors C5716 and CB577
of the trunk line 375. When the resistor 562

_is thus connected across the line conductors of
the trunk line 575, a signal is transmitted to the
operator position 835 in the P. B. X 20, thereby
to indicate to the operator thereat that there
is a call waiting to be answered on the trunk
line 575. The operator at the operator position
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835 then answers the call, thereby o complete .
an operative connection between the telephone
instrument at the operator position 835 in the
P. B. X 28 and the trunk circuit at the first
dispatcher position §08 in the dispatcher ex-
change 30, including the trunk line §75.

Ajp this point, it is noted that the operator at
the cperator position 835 in the P, B. X 28 may
extend the call from the first dispaicher position
600 in the dispatcher exchange 30 to any sub-
scriber substation, not shown, in the P. B. X 20
or 4o the central office 18 by way of an idle one
of the trunk lines extending between the opera-
tor position 835 in the P. B, X 20 and the cen-
tral office 10, such, for example, as the trunk
line 848. The actual extension of the call from
the operator position 835 in the P, B. X 20 over
the trunk line 846 tc the central office 10 is ac-
complished in accordance with conventional
practice,

The release of the established connection is
under the joint control of the dispatcher at the
first dispatcher position 688 in the dispatcher
exchange 38 and the operator at the operator po-
sition 835 in the P. B. X 20. More particularly,
the operator at the operator position 835 in the
P. B. X 2B releases the connection between her
position and the first dispatcher position 888 in
the dispatcher exchange 38 in accordance with
conventional practice. Further, the operator at
the operator position 83% in the P. B. X 20 re-
leases the connection to the central office 10, in
the event this connection is completed in ac-
cordance with conventional practice. The dis-
patcher at the first dispatcher position €68 in
the dispatcher exchange 30 effects the complete
release of the established connection by return-
ing the P. B, X key K110 to its normal position,
thereby to interrupt, at the contacts 7{3 thereof,
the previously mentioned holding circuit for ener-
gizing the winding of the switching relay R65%
in order to cause the latter relay to restore.
Also, at the contacts 711 of the P. B. X key K710,
there is interrupted the previously mentioned cir-
cuit for energizing the winding of the cutoff re-
lay RS10, thereby to cause the latter relay to
Upon restoring, the cutoff relay R370
interrupts, at the contacts 573, the previously
mentioned bridge path including the resistor 562
across the line conductors C576 and C517 of the
trunk line 578, thereby to mark the trunk line 575
extending between the first dispaicher position
608 in the dispatcher exchange 30 and the oper-
ator position 835 in the P. B. X 20 as idle. At

5 this time, the previously mentioned established

connection between the first dispatcher position
600 in the dispatcher exchange 38 and the oper-
ator position 838 in the P. B, X 20 is completely
released.

Further it is noted that a connection or call
may be extended from the operator position 835
in the P. B. X 20 to any one of the dispatcher
positions in the dispatcher exchange 30, such, for
example, as the first dispatcher position 608.
More particularly, the operator at the operator
position 835 in the P. B. X 20 selects an idle one of
the trunk lines in the group of trunk lines ex-
tending between the operator position 835 and the
first dispatcher position 808, such, for example, as
the trunk line . 578, and then operates the ap-
paratus at her position, thereby to cause ringing
current to be projected over the line conductors
CE16 and C577 of the trunk line 575. The projec-
tion of ringing current over the line conductors
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€816 and CET1 of the trunk line 815 completes &
circult for energizing the right-hand winding of
the ring-up relay R560 in the trunk eircuit 560

individually associated with the trunk line 575,

this circuit extending from. the. line conductor
C576 of the trunk line 578 by way of the contacts
672, the condenser §6{, the right-hand winding
of the ring-up relay R588 and the contacts §67 to
the line conductor CBIT of the trunk lMne B16.
When thug energized, the ring-up relay R665 op-
erates to complete, at the contacts 566, the pre-
viously mentioned holding circult for energizing
the left-hand winding thereof and to interrupt,
at the contacts 567, the previously traced eircuit
for energizing the right-hand winding thereof,
Further, the ring-up relay R565 completes, at
the contacts 568, an obvious circuit for illumingt-
ing the signal lamp L186 at the first dispatcher
posttion 608, The illumination of the signal lamp
L1386 indicates to the dispatcher at the first dis-
patcher position 608 that & call on the trunk line
818 is waiting to be answered. ;

In order to answer the call on the trunk line
578, the dispatcher at the first dispatcher posi-
tion 800 operates the P. B. X key K118 away
from its normal position, thereby to complete, at
the contacts 718, the previously mentioned cir-
cult for energizing the lower winding of the con-
trol relay RE88, thereby to cause the control re-
lay R686 to operate end cause operation of the
switéhing relay R850, whereupon the conirol re-
lay RB86 restores, as previously explained, Also,
at the contacts T1{ of the P. B, X key Kiie,
there is completed the previously mentioned cir-
culf, for energizing the winding of the cubtoff relay
RE18, thereby to cause the latter relay to operate.
Upon operating, the cutof relay RE10 inferrupts,
at the contacts §T(, the previously mentioned
holding circuit for energizing the left-hand wind-
ing of the ring-up relay R565, therehy to cause
the latter relay to restore and interrupt, at the
contacts 668, the previously mentioned circuit for
lluminating the signal lamp L1388, Further, the
cutoff relay R570 completes, at the contacts 518,
the previously mentioned bridge path including
the resistor 862 between the line conductors
CBIS and CBI7 of the trunk line BI5. At this
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time, a connection is established between the first

dispatcher position 866.in the dispatcher ex-
chenge 80 and the operator position 836 in the
P. B. X 20 including the trunk Hne 576. This
connection might have originsted in the central
office {0 or in the P. B. X 20. In the event the
connection originated in the central office 10,
the call is fArst extended from the centrel office
{8 to the P. B. X 29 by way of an idle one of the
trunk lnes extending therebetween, such, for ex-
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ainple, as the trunk line 846, After the operator -

et the operator position 835 answers the call on

the trunk line 848 the call is extended by way of .

the trunk line 575 to the first dispatcher position
60, in the manner previously expiained.. The re-
lease of the established connection hetween thg
first dispatcher position 6§00 in the dispatcher ege
change 80 and the operator position 835 in the
P. B. X 19 and between the operator position 835
in the P. P, X 28 and the central office 10 is the
same as that previously explained. ‘

The dispatcher at any one of the dispatcher
positions in the dispatcher exchange 38, such, for
example, as the first dispatcher position @08, may
- extend a connection to either one of the radio
stations 68 or 80. In order to extend a connec-
tion from the first dispatcher position 668 in
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‘the dispatcher exchange 30 to the radio station

80, the dispatcher at the first dispatcher position
60C_operates the radio station key K120 to its
left-hand position, thereby to complete, at the
contacts 7121 and 723 thereof, an obvious connec-
tion between the trunk circult at the first dis-
patcher position 800 and the line conductors
C781 and C782 of the trunk line 780 extending
to the transmitter 880 in the radio station §0.
Also, at the contacts 722 of the radio station key
K120, there is completed the previously men-
tioned circuit for energizing the lower winding
of the control relay R856, thereby to cause the
control relay R665 to operate and effect the op-
eration of the switching relay R680, whereupon
the control relay R655 restores, as previously ex-
plained. Also, at the contacts 728 of the radio
station key K128, there is completed an obvious
circuit for illuminating the signal lamp L7137 at
the first dispatcher position 680, and the corre-
sponding signal lamps at the other dispatcher
positions. The illumination of the signal lamps
mentioned at the various dispatcher positions
in the dispatcher exchange 30 indicates to f%he
dispatchers thereat that the radio station 50 is
busy at this time., Finally, at the contacts 724 of
the radio station key K720, there is completed
an obvious path for applying battery potential
to the confrol conductor CT88 of the trunk line
T80 extending to the transmitter 850 in the radio
stetion §0. The application of battery potential
to the control conductor C188 of the trunk line
T88 renders the transmitter 858 operative for
broadcast purposes. Accordingly, at this time,
an operative connection is completed hetween the
trunk circuit ot the first dispatcher position 608
and the transmitter 859 in the radio station 58
for broadcast purposes. :

In view of the foregoing explanation of the
mode of operation of the apparatus st the frst
dispatcher position 688 to answer an incoming
call extended thereto from one of the telephone
stations in the dispatcher exchange 38 or from
the operator position 835 in the P. B. X 20, it
will be understood that, after the dispatcher af
the first dispatcher position 5§88 has answered
& call from g telephone station in the dispatcher
exchenge 80, such, for example, as the telephone
station T{ routed thereto by way-of an idle one
of the links in the group of links individually
associated with the first dispatcher position §00,
such, for example, as the first link 388, or a call
from the operator position 835 in the P. B. X 20
routed thereto by way of an idie one of the trunk
lines extending between the P. B. X 20 and the
first dispatcher position 668 in the dispatcher
exchange 380, such, for example, as the trunk
line 578, he may hold the incoming call and
broadcast the message received by way of the
radio station 60. For example, the dispatcher at
the first dispatcher position 688 may selectively
communicate with the person at the telephone
station Tt in the dispatcher exchange 38 and
broadcast by way of the radio station 0 by con-
trolling the link key K758 and the radio station
key KI120. More particularly, when the dig-
patcher at the first dispatcher position 888 is
communicating with the person at the telephone
station T, the radio station key K720 is re-
turned to its normal position and the link key
K166 is operated to its talk position; on the other
hand; when the dispatcher at the first dispatcher
position 880 is broadcasting by way of the radic
station §6, the radio station key K126 is operated
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to its left-hand position and the link key Ki56
is returned ito itz normal position.

Similarly, the dispatcher at the first dispatcher
position €68 may sslectively communicate with
the operator at the operator position 838 in the
P. B. X 20 and broadcast by way of the radic
station 50 by controlling the P. B. X key K710
and the radio station key K720, More particu-

larly, when the dispatcher at the first dispatcher

position 609 is communicating with. the operator
at the operator position 835 in the P. B. X 290,
the radio station key K720 is returned to its
normal position and the P, B. X key K140 is
operated away from its normal position; on the
other hand, when the dispatcher at the first dis-
patcher position 800 is broadcasting by way of
the radio station 50, the radio station key K720
is operated to its left-hand position and the
P. B. X key K119 is returned to its normal posi-
tion. -

In order to release the transmitter 850 in the
radio station 8, it is only necessary for the dis-
patcher at the first dispatcher position 600 in
the dispatcher exchange 30 to return the radio
station key K120 to its normal position. When
the radio station key K120 is returned to its nor-
mal position there is interrupted, at the con-
tacts 121 and 123 thereof, the previously men-
tioned connection between the trunk circuit at
the first dispatcher position 608 and the trunk
line 780 extending to the transmitter 850 in the
radlo station 50. Also, at the contacts 7124 of
the radio station key K120, there is interrupted
the previously mentioned path for applying bat-
tery potential to the control conductor C183 of
the trunk line 780, thereby to render the trans-
mitter 850 and the radio station 50 ineffective for
broadcast purposes. Further, at the contacts
122 of the radio station key K120, there is in-
terrupted the previously mentioned holding cir-
cuit for energizing the winding of the switching
relay R650, thereby to cause the latter relay to
restore, as previously explained. Finally, at the
contacts 125 of the radio station key K120, there
is interrupted the previously mentioned circuit
for illuminating the signal lamp L1371 at the
first dispatcher position 600 and the correspond-
ing signal lamps at the other dispatcher posi-
tions, thereby to indicate to the dispatchers at
the various dispatcher positions that the radio
station 50 is idle at this time.

In view of the foregoing explanation of the
‘mode of operation of the apparatus at the first
dispatcher position 660 in order to complete a
connection between the trunk circuit thereat and
the transmitter 850 in the radio station 50, it
will be understood that an operative connection
may be completed between the first dispatcher
position 600 and the transmitter 860 in the radio
station 60, in a similar manner, by operating the
radio station key K120 to its right-hand posi-
tion. Accordingly, the dispatcher at the first
dispatcher position 600 may broadecast by way
of the radio stations 50 and 60 selectively by ap-
propriately operating the radio station key K120
in the trunk circuit at the first dispatcher posi-
tion 600. . o

Connections between the various dispatcher
positions in the dispatcher exchange 30 may be
completed over the various order trunks extend-
ing therebetween. For example, in order to ex-
tend a connection from the first dispatcher posi-
tion 600 to the second dispatcher position 800,

it is only necessary for the dispatcher at the first
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K646 in the trunk circult at the first dispatcher
position 6§88 individually assoclated with the or- -
der trunk 688 extending between the first dis-
patcher position €88 and the second dispatcher
position 888 away from its normal position.
When the order key X64¢ is thus operated, there
is completed, at the contacts €42 thereof, the
previously mentioned circuit for energizing the
lower winding of the control relay R85%, thereby
to cause the latter relay to operate and cause
operation of the switching relay R$58, whereupon
the control relay R658 is restored, as previously
explained. Also, at the contacts 641 and 643 of
the order key X640, there is completed an obvious
connection between the trunk circuit at the first
dispatcher position 600 and the line conductors
C681 and C682 of the order trunk 680, thereby
to cause a signal to be transmitted to the dis-
patcher at the second dispatcher position 800,
in order to indicate to the dispatcher at the sec-
ond dispatcher position 880 that there is a cail
on the order trunk 680 waiting to be answered.
The dispatcher at the second dispatcher posi-
tion 306 answers the call on the order trunk 680
by operating the key in the trunk circuit at his
position individually associated with the order
trunk 680 and corresponding to the order key
K649 in the trunk circuit at the first dispatcher
position 800, thereby to complete an obvious
communication connection between the first dis-
patcher position 600 and the second dispatcher
position 800 including the order trunk 680. The .
release of this connection is under the joint con-
trol of the dispatchers at the first dispatcher
position 600 and at the second dispatcher posi-
tion 800, and is effected when the order key K640
in the frunk circuit at the first dispatcher posi-
tion 600 and the order key, not shown, in the
trunk circuit at the second dispatcher position
800 are returned to their normal positions. When
the order key K640 is returned to its normal
position there is interrupted, at the contacts 641
and 643 thereof, the previously mentioned con-
nection between the trunk circuit at the first dis-
patcher position 600 and the order trunk 680.
Also, at the contacts 642 of the order key K640,
there is interrupted the previously mentioned
path for applying ground potential to the control
conductor C683 in the order trunk 680 and the
previously mentioned holding circuit for ener-
gizing the winding of the switching relay R650,
thereby to cause the latter relay to restore. At
this time, the apparatus at hoth the first dis-
patcher position 600 and the second dispatcher
position 800 are completely released.

Local connections between subscriber substa-
tions in the P. A. X 40 are completed automati-
cally under the control of the subscriber at a
calling subscriber substation therein in accord-
ance with conventional practice. In establish-
ing a local connection in the P. A. X 40, one of
the links, such, for example, as the link 825, and
one of the connector switches, such, for example,
as the connector switch 821, is utilized in a well-
known manner. Also, the release of this local
connection is under the control of subscribers at
the subscriber substations in the P. A. X 40.

A call may be extended from any one of the
subscriber substations in the P. A. X 40 to the
dispatcher exchange 30 to be answered at one
of the dispatcher positions therein. For exam-
ple, in order to extend a call from the subscriber
substation T2 in the P. A. X 40 to the dispatcher
exchange 30 to be answered at one of the dis-
patcher positions therein, the subscriber at the
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subscriber substation T2 first initiates thev cali
in the usual manner, thereby to cause the finder
switch of an idle one of the links, such, for ex-
ample, as the finder switch 82¢ of the link 828,

to seize the telephone line 830 extending to the.

subscriber substation T2, The subscriber at the
subscriber substation T2 then controls the selec-
tor switch 827 of the link 828, thereby to cause it
to seize an idie one of the trunk lines in the fAirst
group of trunk lines extending from the P. A. X
£0 to the dispatcher exchange 30, such, for ex-
ample, ag the trunk line 238. When the selector
switch 827 seizes the trunk line 218 the line cir-
cuit 276 individually associated with the trunk
line 276 operates in & manner similar to that of
the line circuit 208 individually associated with
the telephone line 201 in the dispatcher exchange
30, as previously explained. More particularly,
the line circuit 276 operates in order to cause the
line signal lamps, not shown, at the various dis-
patcher positions in the dispatcher exchange 38
to be illuminated, thereby to indicate to the dis-
patchers at the various dispatcher positions that
& call on the trunk line 216 is waiting to be an-
" swered.

The call on the trunk line 278 is snswered by
the dispatcher at one of the dispatcher posi-
tions, such, for example, as the first dispatcher
position 608, by operating the trunk key, not
shown, at the first dispatcher position 600 indi-
vidually corresponding fo the trunk line 210,

whereupon the line circuit 275 operates to seize.

an idle one of the lnks in the group of links indi-
viduelly associated with the first dispatcher posi-
tion 880, such, for example, as the first link 300,
in the manner previously explained. The dis-
patcher at the first dispatcher position 868 then
operates the link key K160 to its talk position and
‘returns the trunk key, not shown, individuslly
associated with the trunk line 270 to its normal
position, thereby to complete & connection sub-
stantially identical to that previously traced be-
tween the subscriber substation T2 in the P, A. X
46 and the trunk clrcuit at the first dispatcher
position 680 in the dispatcher exchange 30, in-
cluding the link 825 in the P. A. X 40, the trunk
line 278, and the line circuit 21§, the first Bnk
308 and the cable 388 in the dispaicher exchange
388. Accordingly, a two-way communication con-
rection is established at this time between the
subscriber substation T2 in the P. A. X 40 and
the first dispatcher position 688 in the dispatcher
exchange 38. The release of this established con.
nection Is primarily under the control of the dis-
patcher st the first dispatcher position 660 and
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is effective when the link key K186 is operated -

momentarily to its released position. When the
link key K760 is momentarily operated to its re-
leased position, the first link 388 and the line
circuit 275 in the dispatcher exchange 30 are re-
leased in the manner previously explained. Also,
when the subscriber at the subscriber substation
T2 replaces the receiver of the telephone instru-
ment thereat upon its asscciated switchhook, the
link 828 in the P. A. X 40 is released in & well-
known manner. ' .

Further, the subscriber at any subscriber sub-
station in the P. A. X 40 may extend a call di-
rectly to any one of the telephone stations in the
dispafcher exchange 30. For example, in order
to extend a connection from the subscriber sub-
station T2 in the P. A. X 40 to the telephone sta-
tion T{ in the dispatcher exchange 88, the sub-
scriber at the subscriber substation T2 frst initi-
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ates the call and controls the switch train, there- 75

subscriber substation T2 by way of & link, such,
for example, as the link 828, and a connector
switeh, such, for example, as the connector switch

- 828, to the trunk line 878 extending from the

P. A, X 48 to the dispatcher exchange 38 and
directly connected to the telephone line 204 ex-
tending to the telephone station TL.

When the connector switch 826 seizes the trunk
line 876 the idle or busy condition of the trunk
line 878 and consequently the telephone line 28(
in the telephone station T! is tested thereby, in
the usual manner. More particularly, in the
event the telephone line 204 extending to the tele-
phone station Ti is busy at this time, ground
potential appears upon the control conductor
C204 thereof due fo the operated position of the
line relay R2{0 or the operated position of switch-
ing relay R220 and the restored position of the
line relay R218, depending upon the progress of
the call on the telephone line 20i. In this event,
the presénce of ground potential upon the control
conductor C284 causes ground potential to be ap-
plied by way of the control conductor C267 In
the cable 260 to the confrol conductor of the
trunk line 876, whereupon the connector switch
820 causes busy tone current to be returned to
the subscriber substation ‘T2 in the usual manner.

On the other hand, in the event the telephone
line 281 and the telephone station Tl are idle at
this time, battery potential appears upon the con-
trol conductor C284 of the felephone line 286
and is connected by way of the control con-
ductor C267 in the cable 2860 to the control con-
ductor of the trunk line 818, thereby to cause the
connector switch 82{ to project ringing current
by way of the trunk line 876 and the cable 260
over the telephone line 28¢ to the telephone sta-
tion Tl. The path for applying battery potential
to the confrol conductor C204 of the telephone
line 201 extends from bhattery by way of the wind-
ing of the cutoff relay R208 and the contacts 242
to the control conductor C284 of the telephone
line 200, After the connector switch 32{ in the
P. A. X 48 seizes the trunk line 878, it operates
to cause ground potential to be applied to the
control conductor thereof, thereby to complete
& circuit including the control conductor C287
in the cable 268, the control conductor C2864 of
the telephone line 20§ and the contacts 212 for
energizing the winding of the cufoff relay R2085.
Accordingly, the cutoff relay R208 operates to
interrupt, at the contacts 208 and 287, the previ-
ously traced circuit for energizing the winding of
the line relay R210 and to ¢complete, at the con-
tacts 208, the previously mentioned eircuit for
illuminating the busy signal lamp L8388 at the
first dispatcher position 689 and the correspond-
ing busy lamps, not shown, at the other dis-
patcher positions. The fllumination of the busy
signal lamps mentioned indicates to the dis-
patchers at the various dispatchier positions that
the telephone stafion T is busy at this time.

The ringing current projected over the tele-
phone line 28{ to the telephone station Tl causes
the ringer thereat to be operated. When the call
is answered at the telephone station Ti & com-
munication connection is established between the
telephone station Tf in the dispatcher exchange
38 and the subscriber substation T2 inthe P. A. X
40 including the telephone line 28f, the cable
260, the trunk line 870, the connector switch
821, the link 825 and the telephone line §30. The
release of this established connection is under
the control of the subscriber ai the subscriber
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substation T2 in the P. A, X 40 and 1s effected in
the usual manner, thereby to cause the link 82§
end the connector switch 82{ in the P. A. X 88
to be released. When the connector switch 824
is released the previously traced circult for ener-
glzing the winding of the cutoff relay R206 is
interrupted, thereby to cause the latter relay to
restore. ‘Upon restoring, the cutoff relay R20G
interrupts, at the contacts 268, the previously
mentioned circuit for illuminating the busy signal
lamp 1838 at the first dispatcher position 60
and the corresponding busy signal lamps, not
shown, at the other dispatcher- positions, there-
by to indicate to the dispatchers at the various
dispatcher positions that the telephonz station
TI1 is idle at this time. -

Conclusions

From the foregoing it is apparent that a signal-
ing system is provided, which comprises a cen-
tral office, a private branch exchange, a dis-
patcher exchange, a private automatic exchange
and & number of radio stations, which dispatcher
exchange Is provided with improved signaling ap-
paratus and telephone equipment for establish-
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operator position for connecting said operator
position to any one of sald lines, means controlled
when said operator position is connected to one
of said lines for connecting said one line to an
idle one of said links, an impulse sender con-
trollable from said operator position, means con-
trolied when said one line is connected to said
one link for connecting said impulse sender to
the one of sald trunks associated with said one
link, impulse responsive switching apparatus as-
sociated with said one trunk, means for connect-
ing sald one link to said one trunk, and addi--
tional means controllable from said operator po-
sition for disconnecting said one link from said
one trunk and for selectively connecting said op-
erator position to said one link and to said one
trunk. .

4. In a telephone system, a plurality of lines,

" & plurality of links, & plurality of trunks individ-

20

ing various signaling and telephone connections -

between the various exchanges and radio stations
in an exceedingly fast and efficlent manner.
‘While there has been described what is at pres-

ent considered to be the preferred embodiment

of the invention, it will be understood that vari-
ous modifications may be made therein and it is
intended to cover in the appended claims all such
modifications as fall within the true spirit and
scope of the invention.

‘What is claimed is: .

30
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1. In a telephone system, a plurality of lines, -

8 plurality of links, a plurality of trunks individ-
ually associated with said links, an operator posi-
tion, means selectively controllable from seid op-
erator position for connecting said operator posi-
tion to any one of sald lines, means controlled
when said operator position is connected to one
of said lines for connecting said one line to an
idie one of said links, an impulse sender con-
troliable from said operator position, means con-
trolled when said one line is connected to said
one link for connecting said impulse sender to
the one of said trunks associated with said one
link, impulse responsive switching apparatus as-
sociated with said one trunk, and means for con-
necting sald one link to said one trunk,

2. In a telephone system, a plurality of lines, &
plurality of links, a plurality of trunks individ-
ually associated with said links, an operator posi-
tion, means selectively controllable from said op-
erator position for connecting said operator posi-
tion to any one of said lines, means controlled
when said operator position is connected to one
of said lines for connecting said one line to an
idle one of said links, an impulse sender con-
trollable from said operator position, means con-
trolled when said one line is connected to said one
link for connecting said impulse sender to the
one of said trunks associated with said one link,
impulse responsive swilching apparatus associ-
ated with said one trunk, means controlled by
sald impuise sender for connecting said one link
to said one trunk, and means controllable from
sald operator position for connecting said opera-
tor position to said one link and to said one trunk.

3. In a telephone system, & plurality of lines, a
plurality of links, a plurality of trunks individ-
ually associated with said links, an operator posi-
tion, means selectively controllable from said
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ually associated with said links, an operator po-
sition, & plurality of devices at said operator
position individually associated with said lines,
means controlled by a first predetermined opeta-
tion of one of said devices for connecting said op-
erator position to the one of said lines assoclated
with sald one device, means including a link dis-
tributor for assigning an idle one of said -links
in a predetermined order, means controlled when
said operator position is connected to said one
line for connecting said one line to an assigned
one of said links, an impulse sender controllable
from said operator position; means controlled
when said one line is connected to said one link
for connecting said impulse sender to the one
of said trunks associated with said one link, im-
pulse responsive switching apparatus associsted
with said one trunk, means for connecting said
one link to sald one trunk, means controllable
from said operator position for connecting said
operator position to said one link and to said one
trunk, and means controlled by & second prede-
termined operation of said one device for discon-
necting said operator position from said one line
and for causing said link distributor to assign an-
other idle one of said links. :

5. In a telephone system, a plurality of lines,
& plurality of links, a plurality of trunks individ-

" ually associated with said links, an operator Dposi-

tion, a plurality of line keys at sald operator
position individually associated with said lines,
each of the line keys being operable to connect
said operator position to the associated line,
means controlled when sald operator is connected
to one of said lines for connecting sald one line
to an idle one of said links, an impulse sender
controllable from said operator position, means
controlled when said one line is connected to sald
one link for connecting sald impulse sender to
the one of said trunks associated with said one
link, impulse responsive switching apparatus as-
sociated with said one trunk, means for connect.-
ing said one link to said one trunk, and a plurality
of link-frunk keys at said operator position in-
dividually associated with said links and said
trunks, each of the link-trunk keys being oper-
able to connect said operator position to the as-
sociated link and trunk. :

6. In a telephone system, a first exchange, a
plurality of telephone lines extending to said
first exchange, a plurality of links in %aid first
exchange, & second exchange, .a plurality of
trunks individually associated with said links
and extending between said first exchange and
said second exchange, impulse responsive switch-
ing apparatus in said second exchange associ-
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ated with sald trunks, an operator position in
sald Arst exchenge, meens selectively control-
lable from said operator position for connecting
sald operator position to any one of salg itele-
phone lines, thereby to snswer & call on cne of
sald telephone Iines, means controlled when said
opergtor position is connected to one of said
telephone lines for connecting sald one felephone
line to an idle ome of zeld links, an impulse
sender in said first exchange conirollable from
seid operator position, means conirolled when
sald one telephone line Is connected to said one
link for connecting said impuiss sender fto the
one of sgld trunks associated with sald one tele-
phone line, and means for connecting said one
Nnk to sald one trunk. ‘

7. In o {elephone system, & first exchange, &
plurality of ielephone lines extending to sald
first exchange, & second sxchange, & plurality of
trunits exbending between said first exchange
and sald second exchenge, Impulse responsive
switching apparatus in said second exchange as-
sociated with said trunks, an operator position in
seld first exchange, means selectively conirol-
lable from sald operator position for connecting
said operator position to any one of said tele-
phone lines, thereby to snswer a cali on one of
- seid ielephone lines, an impulse sender in said
first exchange controliable from said operator
position, means controlled when said operator
position is connected to one of said telephone
lines for selecting an idle one of sald trunks and
for connecting said impulse sender to said one
trunk, and means for connecting sald one tele-
phone line to sald one trunk.

8. In a telephone system, & fArst exchange, a
plurality of telephone lines extending fo said
first exchange, & second exchange, & plurality
of trunks extending between sald first exchange
and sald second exchange, an operator position
in sald first exchange, mesns selectively con-
trollable from said operstor position for answer-
ing a call on any one of said telephone lines,
automatic means controlled when & call on one
of sald telephone lines is answered at said opera-
tor position for .selecting an idle one of said
trunks, and means controllable from sald opera-

tor position for exbending a call from said Arst
- exchange over said one trunk to said second ex-
change and for completing a connection between
said one telephone line and said one trunk.

9. In a telephone system, a2 first exchange, a
plurality of telephone lines extending to said first
exchange, a second exchange, & plurality of
trunks extending between said first sxchange and
said second exchange, an cperator position in
said first exchange, means selectively control-
leble from seid operator position for answering

10
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between sald police telephone siations and gaid
dispatcher exchange, & privale exchange, & plu-
rallty of itrunks exbending between said dis-
patcher exchange and seid private exchenge,
means &t each of sald police telephone ststions
for initiating o call om the sszociated felephone
line, g dispaicher position in zeld dispatcher ex-
change, means selectively conbtrollable from sald
dispatcher position for answerlng & call on any
one of sald telephone Hnes, sutomatic mesns con-

+ trolled when & call on one of seld telephone lines
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& call on any one of sald telephone lines, auto-

matic means controlled when a call on one of

60

said telephone lines is answered at said operator ‘

position for selecting an idle one of said trunks,
means selectively controllable from said operator
position for extending & call over any other of
said telephone lines and for completing a connec-
tion between said one ielephone line snd said
other telephone line, and additional means con-
trollable from said operator position for extend-
ing a call from said first exchange over said one
trunk to said second exchenge and for complet-
ing a connection between said one telephone line
and said one trunk.

10. In & telephone system, & plurality of police
telephone stations, & dispatcher exchange, a plu-
rality of telephone lines individually extending

70

is enswered al said dispatcher position for se-
lecting an idle -one of sald frunks, end mesns
controliable from said <ispatcher position for
xztending & call from sald dispsicher exchance
over said one trunk to seid private exchange and
for completing & connection helween said one
telephone line and said one trunk,

11. In a signaling system, @ pluraiity of police
telephone statlons, & dispaicher exchiange, & plu-
rallty of iclephone lines individually extending
bhetween sald police telephohe stations end seid -
dispatcher exchenge, & radio broadeasting sio-
tion including & radlo transmitier, o trunk ex-
tending between said dispaicher exchange and
said radio trensmitter, means a2t each of snid
police telephone stations for inltlating & call on
the associaled telephone line, & dispatcher posi-
tion in said dispatcher exchenge comprising po-
sition equipment including o telephone Insiri-
ment, means sclectively controllable from said
dispatcher position for conmecting ssld vosition
equipment to any one of sald telephone lines,
thereby to answer & call on one of seid telephone
lines, additional mesns conirollsble from seld
dispatcher position for connecting sald position
equipment to sald trunk, and means controlied
when said position equipment is connected to
said trunk for rendering operstive seld radio
transmitter, .

12, In 2 signaling system, & plurality of police
telephone statlons, & dispatcher exchange, o plu-
rality of telephone lines individuelly extending
between said police telephone stations snd ssid
dispatcher exchange, & private exchenge, & plu-
rality of first trunks extending between zaid dig-
patcher exchange snd sald private exchauge,
means at each of sald police telephone stations
for initiating a call on the assoclated telephone
line, a dispatcher position in sald dispaicher ex-
change comprising position equipment Including
8 telephone instrument, mesans selectively con-
trollable from sald dispatcher position for con-
necting said position equipment to zny one of
said telephone lines, thersby to answer & call on
one of sald telephone lines, automatic means
controlled when sald position equipment Is con-
nected to one of seld telephone lines for sclect-
ing an idie one of said first trunks, means con-
trollable from said dispatcher positiom for ex-
tending a call from said dispatcher exchange
over said one first trunk to said private exchenge
and for completing a connection between said
one telephone line and said one fivst frunk, 2
radio broadeasting station lncluding e radio
transmitter, & second trunk extending beiween
sald dispatcher exchange and sald radio trlans—
mitter, additionsl meens controllable from said
dispatcher position for connecting sald position
equipment to sald trunk, and means controlled
when said position eguipment is connected to
said trunk for rendering operatlve sald radio

. transmitter. :
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13. In a telephone system, o plurslity of lines.
& plurality of operator positions, o plurality of
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groups of links individually associated with said
operator positions, a plurality of groups of trunks
individually associated with said groups of links,
whereby the individual trunks in a given group
of trunks are individuslly associated with the
links in the corresponding group of links, means
selectively controllable from any one of said op-
erator positions for connecting the operator po-
sition to any one of said lines, means controlled
when one of said operator positions is connected

10

to one of said lines for connecting said one line -

to an idle one of the links in the associated one
of said groups of links, an impulse sender con-
trollable from said one operator position, means
controlled when said one line is connected to
said one link in said one group of links for con-
necting said impulse sender to the associated one
of the trunks in the associated one of said groups
of trunks, impulse responsive switching appara-
tus associated with said one trunk in said one
group of trunks, and means for connecting said
one link in said one group of links to said one
trunk in said one group of trunks.

14. In 2 telephone system, a plurality of lines,
a plurality of operator positions, a plurality of
groups of links individually associated with said
operator positions, a plurality of groups of trunks
individually associated with said groups of links,
whereby the individual trunks in a given group
of frunks are individually associated with the
links in the corresponding group of links, means
selectively controllable from any one of said
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operator positions for connecting the operator -

position to any one of said lines, means controlled
when one of said operator positions is connected
to one of said lines for connecting said one line
to an idle one of the links in the associated one
of said groups of links, an impulse sender con-
trollable from said one operafor position, means
controlled when said one line is connected to
said one link in said one group of links for con-
necting said impulse sender to the associated one
of the trunks in the associated one of said groups
of trunks, impulse responsive switching appa-
ratus associated with said one trunk in said one
‘group of trunks, means controlled by said im-

pulse sender for connecting said one link in said-

one group of links to said one trunk in said one

group of trunks, and means controllable from

said one operator position for connecting said one
operator position to said one link in said one
group of links and to said one trunk in said one
group of trunks.

15. In a telephone system, a first exchange, a
plurality of telephone lines extending to salg first
exchange, a plurality of operator positions in
said first exchange, a second exchange, a plu-
rality of groups of trunks individually associated
~ with said operator positions and extending be-
tween said first exchange and said second ex-
change, means selectively controllable from any
one of said operator positions for answering a
call on any one of said telephone lnes, auto-
matic means controlled when a call on one of
said telephone lines is answered at one of said
operator positions for selecting an idle one of
the trunks in the associated one of said groups
of trunks, and means controllable from said one

operator position for extending a call from said 7

first exchange over said one trunk in said one
group of trunks to said second exchange and for
completing a connection between said one tfele-
phone line and said one trunk in saidg one group
of trunks.
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16. In a telephone system, a first exchange, &~

plurality of telephone lines extending to said first
exchange, s plurality of operator positions in said
first exchange, a second exchange, & plurality
of groups of trunks individually associated with
said operator positions and extending between
said_ first exchange and sald second exchange,
means selectively controllable from any one of

said operator positions for answering a call on-

any one of said telephone lines, means including
& distributor for assigning idle ones of said trunks

-in said groups of trunks in a predetermined order,
. automstic means controlled when a call on one

of said telephone lines is answered at one of sald
operator positions for selecting an assigned one
of the trunks in the associated one of said groups
of trunks, means controllable from said one op-
erator position for extending a call from said
firs§ .exchange over said one trunk in said one
group of trunks to sald second exchange and for
completing a connection between said one tele-
phone line and said one trunk in sald one group
of trunks, and means controlled when the call is
extended over said one trunk in said one group
of trunks for causing said distributor to assign
another idle trunk in said one group of trunks.
17. In a telephone system, a plurality of lines,
a plurality of operator positions, a plurality of
groups of links individually assoclated with said
operator positions, means selectively controllable
from any one of sald operator positions for
answering a call on any one of said lines, auto-
matic means conirolled when a call on one of
said lines is answered at one of said operator
positions for completing a connection befween
said one line and an idle one of the links in the
associated one of said groups of links, and means
controllable from said one operator position for
extending the call on said one line over said one
link in said one group of links. )
18. In o telephone system, a plurality of lines,
a plurality of operator positions, g plurality of
groups of links individually associated with said
operator positions, means selectively controllable
from any one of said operator positions for
answering a call on any one of said lines, means

_ including a lnk distributor for assigning idle
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ones of the links in said groups of links in a
predetermined order, automatic means controlled
when a call on one of said telephone lines is
answered at one of said operator positions for
completing a connection hetween said one line
and an assigned one of the links in the associated
one of said groups of links, means controllable
from said one operator position for extending
the call on said one line over said one link in
said one group of links, and means controlled
when the call is extended over said one link in

said one group of links for causing said link .

distributor fo assign another idle link in said
one greup of links.

19. In a telephone system, a plurality of lines,
a plurality of operator positions, a plurality .of
groups of links individually associated with said
operator positions, means selectively controllable
from any cne of said operator positions for
answering a call on any one of said lines, con-
nect means associated with said lines operative
to complete connections between the different

0 ones of said lines and the different idle ones of
the links in said groups of links, automatic
means controlled when a call on one of said lines
is answered af one of said operator positions for
seizing said connect means to the use of said
18 one line and for causing said connect means to
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complete e connection between sald one line and
an idle one of the links In the associated one of
sald groups of links, means conirolied when said
one line is connected to sald one Hnk in said
one group of links for relemsing said connect
means to the use of the other of sald lines, and
means controllable from said one operator posi-
tion for extending the call on seid one lne over
said one link in said one group of links,

20. In & telephone sysiem, o pluraliiy of lines,

a plurality of  sutomatic switches Individually:

assoclated with sald lnes, o plurallty of operator
posliions, & plurelity of groups of links individu-
elly assoclated with szld operator positions and
accessible to sald swiiches, means selectively con-
trollable from any one of sald operaior positions
for answering a call on sny one of sald lines,
automaiic means controlled when & call on one
of sald lnes is answered al one of said operator
positiong for marking an Idle one of the lnks in
the assoclated one of sald group of links and
for initiating operation of the assoclated one of
said switches, means controlled when said one
. switch seizes saild marked link for srresting op-
eration of said one swiich, thereby to complete
& connection bebtween sald one line and said one
link in said one group of links, and means con-
trollable from ssid cone operator position for ex-
tending the call on said one line over seid one
link in said one group of links,

21. In & telephone system, a plurality of Hnes,
a plurality of sutomatic switches individually
associated with said lines, a plurality of operator
positions, a plurality of groups of links individu-
ally associated with said operator positions and
accessible to said switches, means selectively con-
trollable from any one of seid operator positions
for answering & call on any one of said lines,
automsatlc means controlled when & cali on one
of said lines is answered at one of said operator
positions for marking an idle one of the links
in the associated one of said groups of links and
for initiating operation of the assoclaied one of
sald switches, means controlled when sald one
switch selzes sald marked link for arresting op-
eration of said one switch, thereby to complete
a connection between sald one line and said one
link in said one group of links, means controlled
when one of said switches is operating for pre-
venting operation of the other of said switches,
and means controllable from sald one operator
position for extending the call on sald one line
over said one link in sald one group of links.

22. In s telephone system, a plurality of lines,
o plurality of automatic swiiches individuslly
asSociated with said lines, & plurality of operator
positions, a plurality of groups of links individu-
ally associated with said operator positions and
accessible to sald switches, means selectively con-
trollable from any one of said operator positions
for answering & csll on any one of said lines,
means including a link distributor for assigning
idle ones of the links in said groups of links in
8 predetermined order, automatic means con-
trolled when a call on one of said lines is answered
at one of said operator positions for mearking an
assigned one of the links in the associated one of
said groups of links and for initiating operation
of the associated one of said switches, means
controlled when said one switch seizes ssaid

marked link for arresting operation of said one-

switch, thereby to complete & connection between
said one line and said one link in said one group
of links, means controllable from said one opera-
tor position for extending the call on said one
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line over said one link in said one group of links,
and mesns controlled when the call Is extended
over said one link in said one group of Hinks for
ecausing said link distributor to assign another
idie link in said one group of links,

33. In & telephone system, & plurality of lines,
a plurality of automatic switches individually
sssociated with ssid lines, 8 plurality of operator
positions, & plurality of groups of links indlvidu-
ally associated with said operator positions snd
accessible to sald switches, means selectively con-
trollable from any one of sald operaior positions
for answering 2 cell on any one of sgid lnes,

* gutomatic means controlled when & call on ohe
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of said Mnes Is answered at one of seld operator -
positions for marking an idle one of the links in
the associated one of said groups of links and
for initiating operation of the assoclated one of
sald switches, means controlled when said one
switch selzes sald marked link for remeoving the
merking from sald lasi-mentioned link and for
arresting operation of sald one switch, therehy
to complete & connection between said one line
and said one link In sald ‘one group of links,
means controlled when 2 link in one of said
groups of links is marked for preventing merking
of & link in any other of sald groups of links,
and means controllable from sald one operator
position for extending the call on sald one line
over said one link in sald one group of links.

24. In a telephone system, & plurality of lines,
a plurelity of automatic. switches individuslly
associated with said lines, a plurality of cperator
positions, & plurslity of groups of links individu-
ally associated with said operaior positions and
accessible to sald switches, means selectively con-
trollable from any one of said operator positions
for answering & call on any one of sald lnes,

-gutomatic means controlled when 2 call on one

of said lines Is answered at one of said cperator
positions for marking an idle one of the links
in the associated one of said groups of links and
for initiating operation of the associated one of
said switches, means controlled when said one
switch seizes said marked link for removing the

‘marking from said last-mentioned link and for

arresting operation of said one switch, thereby to
compleie a8 connection between said one line and
said one link in sald one group of links, means
controlled when one of said switches is operating
for preventing operation of the other of said
switches, means controlled when a link in one
of said groups of links is marked for preventing
marking of & link In any other of sald groups
of links, and mesns controllable from sezid one

operator position for extending the call on said
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one line over said one link in said one group of
links.

25. In a telephone system, a plurality of lines,
a plurality of operator positions, answer means
at each of said operator positions selectively
operable to answer at the operator position a
call on any one of said lines, & plurality of
groups of links individuslly assoclated with said
operator positions, automatic means controlled
upon substentially simulteneous operations of
the answer means at a number of said operator
positions to answer at the operator positions
a call on one of sald lines for completing & con-
nection between said one line and an idle one
of the links in the one of sald groups of links
associated with the one of said operator posi-
tions at which the answer means is first oper-
ated, and means controllable from said one

operator position for. extending the call on said
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one line over said one link in said one group of
links.

26. In a telephone system, a plurality of lines,
& plurality of operator positions, a plurality of
answer devices at each of said operator posi-
tions individually associated with said lines, a
given answer device at a given operator posi-
tion being operable to answer at said given oper-
ator position a call on a given line associated
with said given answer device, a plurality of

groups of links individually associated with said-

operator positions, automatic means controlled
upon substantially simultaneous operations .of
‘answer devices at a number of said operator
positions to answer calls on ohe or more of said
lines at said operator positions for completing a
connection between the one of said lines asso-
ciated with the operated one of said answer
devices at the one of said operator positions at

-which an answer device is first operated and an-

idle one of the links in the one of said groups

of links associated with said one operator posi-.

tion, and means controllable from said one
operator position for extending the call on said

one line over said one link in said one group-

of links.
27. In a telephone system, a plurality of lines,

a plurality of operator positions, a plurality of-

groups of links individually associated with said

operator positions, means at each operator posi--

tion for extending a number of different connec-
tions from said lines over the different links in
the associated group of links, a plurality of
identity apparatus individually corresponding to
said operator positions, each identity apparatus
being operative selectively to identify the par-
ticular lines included in connections extended
over the links in the group of links associated
with the corresponding operator posifion, nor-
mally effective means at each operator position
for selectively operating the corresponding
identity apparatus, and means including an
identity distributor controlled by the operation
of one of said identity apparatus for preventing
operation of the other of said identity apparatus.

'28. In a telephone system, a plurality of lines,
8 plurslity of operator positions, a plurality of
groups of links individually associated with said
operator positions, means at each operator posi-
tion for extending a number of different con-
nections from said lines over the different links
in the -associated group of links, a plurality of
groups of identity devices individually disposed
at said operator positions, the identity devices in
the group of identity devices disposed at each
operator position individually corresponding to
the links in the group of links associated with
the operator "position, a plurality of identity
apparatus individually corresponding to said
operator positions, each identity apparatus being
normally operative selectively in response fo the
operation of the identity devices at the corre-
sponding operator position to identify the par-
ticular lines included in connections extended
over corresponding ones of the links in the group
of links associated with the corresponding oper-
ator position, and means including an identity
distributor controlled by the operation of one
of said identity apparatus for preventing opera-
tion of the other of said identity apparatus.

29. In s telephone system, a plurality of lines,
a plurality of operator positions, a plurality of
groups of links individually associated with said
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operator positions, means at each operator posi-
tion for extending a mumber of different con-
nections from said lines over the different links
in the associated group of links, a plurality of
identity signals at each of said operator posi-
tions and individuslly corresponding to said
lines, operating circuits for said identity signals,
a plurality of identity apparatus individually
corresponding to sald operator positicns, each
identity apparatus being operative selectively to
complete the operating circuits of the identity
signals at the corresponding operator position
corresponding to the particular lines included in
connections extended over the links in the group
of links assoclated with the corresponding oper-
ator pesition, normally effective means at each
operator position for selectively operating the
corresponding identity apparatus, and means
including an identity distributor controlled by
the operation of one of said identity apparatus
for preventing operation of the other of said
identity apparatus.

30. In = telephone system, a plurality of lines,
8 plurality of operafor positions, a plurality of
groups of links individually associated with said

_operator positions, means selectively controllable
from any one of said operator positions for
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answering a call on any one of said lines, -auto-
matic means controlled when a call on one of
said lines is answered at one of sald operator
positions for completing a connection between
said one line and an idle one of the links in the
associated one of said groups of links, means
controllable from said one operator position for
extending the call on said one line over said
one link In said one group of links, a plurality
of identity apparatus individually corresponding
to said operator positions, each identity appa-
ratus being operative selectively to identify the
particular lines included in connections extended
over the links in the group of links associated
with the corresponding operator positiom, nor-
mally effective means at each operator position
for selectively operating the corresponding

5 identity apparatus, and means including an

identity distributor conirolled by the operation’
of one of said identity apparatus for preventing
operation of the other of said identity apparatus.

31. In g telephone system, a plurality of lines,

g & plurality of operator positions, a plurality of
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groups of links individually associated with said
operator positions, means at each operator posi-
tion for extending a number of different con-
nections from sald lines over the different Hnks
in the assoclated group of links, & plurality of
identity apparatus individually corresponding %o
said operator positions, each identity apparatus
being operative selectively to identify the par-
ticular Hnes included in connections exiended
over the links in :the group of links assoclated
with the corresponding operator position, a nor-
mally effective and selectively operable control
device at each operator pesition for selectively
operating the corresponding identity apparatus,
and meens including an identity distributor con-
trolled upon substantially simultaneous opera-
tions of the control devices at & number of said
operator positions for -preventing operaiion of
each of said identity apparatus except the iden-
-tity apparatus corresponding to the particular
operator position at which & conirol device is
first operated
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