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cated Electric Laboratories, Inc., Chicago, Ia, 
a corporation of Delaware 

Applicationa March 5, 1940, Seria No. 32,689 
3. Claims. (CE. 19-5) 

The present invention relates to signaling sys 
teins and, more particularly, to improvements 
in telephone systerns for use in police dispatch 
ing systems. 
A conventional police dispatching system com 

prises a, dispatcher position at which calls on 
telephone lines extending to telephone stations 
disposed in police boxes are answered, and from 
which calls are 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 operates apparatus to extend the call to 
the required destination; and in the event a 
message is to be broadcast in response to the 
call answered, the dispatcher at the dispatcher 
positions either extends the call to an announcer 
position at at associated radio station or 
initiates a new call which is extended to the 
anOnce position. In any event the actual 
message is broadcast by the announcer at the 
annot race position in the radio station. 
While a 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 object of the present, in 

vention to provide in a dispatching system in 
cluding a dispatcher position, improved circuit 
apparatus which is so connected and arranged 
that the handling of calls at the dispatcher po 
sition is rendered exceedingly fast. 

Ainother object of this iayentiom is to provide 
in a, telepinone systeria inciusing an operator po. 
sition provided with apparatus for answering 
calls or associated telephone lines and apparatus 
for extending calls Over associated trunk lines, 
a control 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 operator 
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 radio broadcasting station in 
cluding a radio transmitter, improved switching 
apparatus controllable from the operator po 
sition for answering calls on associated telephone 
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lines and for completing direct connections to 
the radio transmitter. 
A further object of the invention is to provide 

in a telephone system comprising a number of 
operator positions, each including apparatus for 
answering calls on associated telephone lines and 
apparatus for completing connections Over a SSOs 
ciated links, improved apparatus controllable 
from each operator position to identify a tele 
phone line including in a connection completed 
over any one of the associated inks. 
The features of the present invention are illus 

trated as being incorporated in a signaling sys 
ten comprising a dispatcher exchange of the 
combination manual and automatic type includ 
ing a number of dispatcher positions and terai 
nating a plurality of manual telephone lines, a, 
private exchange of the automatic type includ 
ing an automatic switch train, and terminating 
a plurality of automatic telephone lines, and 8, 
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, 2, 
plurality of links, a plurality of trunks individ 
ually associated with the lines, an operator po 
sition, means selectively controllable from the 
operator position for connecting the operator por 
sition to any One of the lines, theresy to answer 
a call on the one line, means controlled when 
the operator position is connected to one of the 
lines for connecting the one i Ae to 2a de one 
of the links, an impulse sender console from 
Éhe operator positio, means COišrolled When 
the one line is connected to the one link for 
connecting the impulse sender to the One of the 
trunks associated with the one link, inguise re 
Sponsive Switching apparatus associated with the 
One trunk, and means for connecting the one 
link to the one tank. 

In accordance with another feature of the in 
vention, the operator position is disposed in a 
dispatcher exchange and the automatic switch 
train associated with the trunks is disposed in a 
private exchange, the Operator position being 
provided with a plurality of line keys individually 
associated with the lines and a plurality of link. 
trunk keys individually associated 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 comprising a link distribu 
tor is provided for assigning idle ones of the 
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between the operator position 835 in the PB, 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 600 in the dispatcher exchange 36 includes 
the trunk line 56. Each trunk line extending 
between the P. B. X 20 and the dispatcher ex 
change 30 has a trunk circuit individually asso 
ciated therewith, the trunk circuit 58 being in 
dividually associated with the trunk line 55. 
Further, a group of one-way trunk lines extends 
from each dispatcher position in the dispatcher 
exchange 3 to the P. A. K. For example, the 
group of trunk lines extending from the first dis 
patcher position 6G in the dispatcher exchange 
30 to the P. A. K. 80 includes the trunk line 77. 
Each trunk line extending from a dispatcher po 
sition in the dispatcher exchange 30 to the 
P. A. X 40 terminates in a selector switch in the 
P. A. K. 46, the trunk line to terminating in 
the selector switch 82 in the P. A. K. 3. Also a 
first group of one-way trunk lines, including the 
trunk line 2, and a second group of One-Way 
trunk lines, including the trunk line 8 G, extend 
between the P. A. K. At and the dispatcher ex 
change 3. Each of the trunklines in the first 
group is provided with an individual line circuit 
in the dispatcher exchange 30, the line circuit 25 
being individual to the trunkline 2; while each 
of the trunk lines in the Second group is directly 
connected to a corresponding one of the tele 
phone lines in the dispatcher exchange 35, the 
trunk line 8 being directly connected by Way 
of the cable 26 to the telephone line 26 ex 
tending to the telephone station. T. Finally the 
dispatcher exchange 36 and the radio stations 
SE and 6 are interconnected by the trunk lines 
8 and 85, the trunk line 80 extending from 

each dispatcher position in the dispatcher ex 
change 3 to the radio station 5 and the trunk 
line 85 extending from each dispatcher posi 
tion in the dispatcher exchange 3 to the radio 
station 66. 
The P. A. X (30 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, a num 
ber of connector Switches and a number of 
groups of selector svitches respectively termi 
nating the groups of trunk lines extending from 
the various dispatcher positions in the dispatcher 
exchange 36 to the P. A. E 66. More particularly, 
the switch train comprises the finder-Selector 
iing 325, including the finder switch 32 and the 
selector switch 32, the connector switch 828 and 
the selector switch 32. Finally it is noted that 
a telephone line 333 extends to the subscriber 
substation T2. The finder switch 826 has access 
to each telephone line in the P. A. K. 69; while the 
selector switch 32 has access to each trunk line 
in the first group of trunk lines extending be 
tween the P. A. K. 36 and the dispatcher exchange 
3 and to each connector switch in the . A. K. 
3. The connector switch 82 has access to each 
telephone line in the P. A. E. G. and to each trunk 
line in the second group of trunk lines extending 
between the P. A. X 3 and the dispatcher ex 
change 3. Finally the selector switch 82 has 
access to each connector switch in the P. A. 260. 
Each subscriber substation in the P. A. E. 39 is 
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number of groups of links individually assos 
ciated with the various dispatcher positions, the 
first link 39 and the second link 3 being in 
cluded in a group of links individually associated 
with the first dispatcher position 306). Also it is 
noted that the line circuits terminating the tele 
phone lines in the dispatcher exchange 36 and the 
line circuits terminating the trunk lines in the 
first group of trunk lines extending from the 
P. A. K. G. to the dispatcher exchange 36 corn 
prise finder switches having access to the links in 
each group of links. For example, the line cir 
cuit 206) comprises a finder switch S230 and the 
line circuit 275 comprises 8, finder switch S280, 
the finder switches S.23 and S28 having access 
to the first link 3 and the second link 825 in 
the group of links individually associated with 
the first dispatcher position 3 in the dispatcher 
exchange 86. 

Finally the dispatcher exchange 38 comprises 
a link distributor 4 and an identity distributor 
unit 500 commonly associated with the various 
dispatcher positions, which are utilized for 
purposes 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 680 and the second dispatcher 
position 8G). Each dispatcher position in the 
dispatcher exchange 3 has a sender control cir 
cuit and a sending key set individually associated 
therewith, the sender control circuit 36 and 
the sending key set E85 being individually as 
sociated with the first dispatcher position 66. 
he sender control circuit 866 comprises a finder 

switch S89 having access to each trunk line in 
the group of trunk lines extending from the first 

: dispatcher position S6 in the dispatcher ex 
4. 

5. 5. 

6 
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provided with the usual substation equipment in- . 
cluding a telephone instrument, a dial and a 
ringer. 
Also the dispatcher exchange 3e comprises & 75 

change 36 to the P. A. k is and a finder Switch 
S3 having access to a group of digit registers, 
including the digit register 88, provided in the 
dispatcher exchange 3. 
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 , the Various 
telephone lines in the P. B. A. 283 and the dis 
patcher exchange 38. Freferably, the switches 
included in the switch train in the E. A. 3, 
shown in Fig. 3, and inciUding the finder switch 
826, the selector syitch 33, the connector switch 
82 and the selector switch S25, are of the usual 
Strowger type. Preferabiy, the apparatus is tige 
two radio stations 56 and $6, shown in Fig. 8, aire 
identical, these apparatus respectively compris 
ing the radio broadcast transmitters 858 and 86. 
of conventional connection and arrangement. 

Preferably, each of the line circuits terminat 
ing a telephone line in the dispatcher exchange 
3G and each of the line circuits terminating a 
trunk line in the first group of trunk lines ex 
tending from the P. A. K. 30 to the dispatcher ex 
change 30 is identical to the line circuit 28, 
shown in Fig. 2. The line circuit 230 comprises 
a finder switch S23 of the rotary type including 
six rotary wipers 23f, 232, 233, 238, 235 and 236 
provided with individually associated rotary con 
tact banks 24, 232, 243, 286, 235 and 246. Also 
the rotary switch S239 is provided with a rotary 
magnet M23 for moving the wipers noted in the 
rotary direction. Further the line circuit 20. 
comprises a number of relays including a line 
relay R2 9, a cutoff relay R295 and a switching 

  



relay R22 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 300 in the group of links 
associated with the first dispatcher position 600, 
shown in Fig. 3. The first link 300 comprises a 
repeater 3C5 operatively interconnecting a first 
branch of the first link 30 including the trunk 
250, and a second branch of the first link 300 in 
tluding the cable 380. Further the first link 39 
comprises a number of relays including a start 
relay R3C, a stop relay R320, a control relay 
R330, a hold relay R.325, 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 400, shown in Fig. 4, COm 

prises four cutoff relays R410, R.420, R430 and 
Ree individually associated with the four dis 
patcher positions in the dispatcher exchange 30 
and four hold relays R405, R45, R425 and RA35 
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 cutoff relays R520, R530, 
R556 and R55 individually associated with the 
four dispatcher positions in the dispatcher ex 
change 36 and four identity relayS R5 and 
RS6, the reference character R56 indicating 
three of the identity relays, individually asso 
ciated with the four dispatcher positions in the 
dispatcher exchange 30. The particular coin 
anection and arrangement of the cutoff and iden 
tity relays mentioned are described more fully 
Subsequently. 

referably, the trunk circuit associated with 
each of the runk lines extending between the 
?. 3. : 28 and the various dispatcher positions 
in the dispatcher excitange 36 are identical to the 
Eink circuit, 538, shown in Fig. 5, individually 
associated via the trunk line is extending 
ixeïWeen the EP. 3. XK 2ë and the first dispatciner 
position. 639 in the dispatcher exchange 38. he 
trunk circuit 53) coinprises a ring-up relay R565 
2. di E, CLtoff relay R338 connected and arrangedi 

i:22ar note fully described subsequently. 
each of the dispatcher positions in: 37, 

v dispatcher position 66G, shown in Figs. 6 
', 'which comprises a trunk. circuit, including 

Bra,KASSERitter 33 , a receiver 8, E, repeater G É, 
2;ia iragedance elemeni, 353 and 3 nuHaber of 
reSys Ecluding tine conštroi reiay R355, a.indi two 
Switching relayS R338; andi RS59 connected and 
arrangeti i a, Ka2Xer Tore faily describedi Sibi 
Sequeity. :aik Circuit ai, tite isst dis. Also itiiie i?:': 
patcher positiona ?) corporises , number of lille 
keys individually assCaciated with he telephone 
ines in the dispatche aange &ë, the line key 
šºº eižag individuaiºy associated With the tele 
pinone line 2G : extending to the telephone station 
T’ ; ä, ninber of trak keys, Tot shown, indi 
vidually associated with the trunk lines in the 
2irst group of trunk lines extending from the 
F. A. : 38 to the dispatcher exchange 39; a nun:- 
ber of ink keys individually associated with the 
links in the associated group of links, the link 
key 35 being individually associated with the 
irst link 38 in the associated group of lies; 

0. 

15 

20 

25 

30 

35 

2,247,477 
associated with the links in the associated group 
of links, the link identity key KT60 being indi 
vidually associated with the first link 300 in the 
associated group of links. Further the trunk 
circuit at the first dispatcher position 600 com 
prises a, number of P. B. X keys individually 
associated with the trunk lines in the group of 
trunklines extending between the first dispatcher 
position 600 and the P. B. X 20, the P. B. X key 
K being individually associated with the trunk 
line 55 included in the group of trunk lines ex 
tending between the first dispatcher position 
6CO and the P. B. X29; a radio station key KT20 
commonly associated with the trunklines 780 and 
85 extending between the dispatcher exchange 
30 and the radio stations 50 and 60, respectively; 
and a 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 
6tle 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 KT4 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 666 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 L63, the busy signal lamp 
638 and the line signal lamp L639 are individ 

ually associated with the cable 266 extending to 
the line circuit 298 individually associated with 
the telephone line 26 extending to the telephone 
station ; the call signal lamp L3, the answer 
signal lamp LEA and the busy signal lamp E 5 

... are individually associated with the cable 386 
extending to the first link 386; the signal lamp 
L36 is individually associated with the 
trunk circuit 566 which is individually asso 
ciated with the trunk line 575 extending between 
the first dispatcher position 66G in the dispatcher 
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exchange 36 and the P. E. XK 26; and tine signal 
&Irips 3, and i38 &re individually associated 
With the resective trunks 36 and 35 extending 
from the first dispatcher position 8 in the 
dispatcher excharge 38 to the radio statiosis 50 
and 60, respectively. 
The Sendiz2g key set i865, the Sender control 

circuit 886 and the digit register 868 are con 
Elected 8. El di arraged in a, conventional iaiiier; 
8:2di, žih view of the fact that the particulia: coih 
nectio: 2 alad arra-Ege:Eleint of this apparatus fossins 
?h6 parti Gf the presefa? invention, the details 
tiareof have not been illustrated in the interest, 
of bi'evity. Fowever, for reference purpose, a 
sending kex Set, a seder contro circtiti ani a 
digit register of the general character of the 
Seding ke57 set R365, the Sender contro circuit 
36 and the digit register 863, respectively, are 
disclosed respectively in Fig. 6, Figs. 15 aid i6, 
and Figs. 1? ÉG 21, inclusive, of Thomas F. Crocizer 
Patent fo. 2,167, i0, issued August 1, 1939. 

A?á, ko-e?tegº tia ?ersta Indiiing of the connection and 
arrangement of the apparatus incorporated ilin 
the Signaling System will be facilitated from a 
consideration of the detailed operation of the 
various pieces of apparatus incorporated therein 
incident to the completion and the handling of 

and a number of link identity keys individually 75 the various connections at the first dispatcher 

  

  

  



position 600 in the dispatcher exchanger 38 and 
at the operator position, 835 in the EP. B. S. 29, , 
as Will appear hereinafter. 

Generoz operation of the signacing system 
Considering now the general operation of the 

signaling System with reference to Fig. of the 
drawings, it is noted that a call initiated at any 
one of the telephone stations in the dispatcher 
exchange 36, such, for example, as the telephone 
station TE, causes a 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 66. In order to 
answer the call from the telephone station is 
on the telephone line 269, the dispatcher at the 
first dispatcher position 66 operates the line key 
in his trunk circuit individually associated with 
the telephone line 26 , thereby to cause the finder 
switch S238 in the line circuit 3G individually 
associated with the telephone line 24 to operate 
and find an idle one of the links in the group of 
links individually associated with the first dis 
patcher position. 3CC, such, for example, as the 
first link 36. Immediately the dispatcher at 
the first dispatcher position 6 operates the line 
key in his trunk circuit corresponding to the 
telephone line 2 extending to the telephone 
station TÉ, I, connection is completed between 
the first dispatcher position 6 and the tele 
phone station Ti; and immediately the finder 
switch S23 in the line circuit 2 individually 
associated with the telephone line 28 seizes the 
first link 36, operation of the Sender control 
circuit, 56 individually associated with the first 
dispatcher position 6 is initiated, fore 
particularly, the finder switch S89 of the sender 
control circuit is finds the trunk 8 connected 
to the first link 3G and to the trunk line 
extending from the first dispatcher position 600 
in the dispatcher exchange 3 to the P. A. K. 50. 
Also the finder Switch S8 of the sender control 
circuit 86's finds an idle one of the digit registers, 
such, for example, as the digit register 803. 
Accordingly, at this time, the apparatus at the 
first dispatcher position 6 () is automatically con 
ditioned to extend the call therefrom by Way of 
the trunk line to any Subscriber substation 
in the P. A. K. 4, in the event this service is 
deSred. 

In the event, the call is to be extended from 
the first dispatcher position 6 in the dispatcher 
exchange 3 to a subscriber substation, such, for 
example, as the SubScriber Substation T2 in the 
P. A. : 4), the dispatcher in the first dispatcher 
position 66 operates the sending key set E865, 
thereby to cause appropriate digits to be 
registered in the digit register 868, whereupon 
the digit register 88 governs the sender control 
circuit 866 in order to cause the digits to be 
transmitted over the trunk line to the 
P. A. K. G. The digits transmitted Over the 
trunk line 7 to the P. A. : O contro the 
automatic switch train therein in order to cause 
the call to be extended to the subscriber sub 
station 2 in a well-known manner, thereby to 
establish a connection between the telephone 
station T in the dispatcher exchange 36 and 
the Subscriber Substation 2 in the P. A. E. G. 
The dispatcher at the first dispatcher position 
60 may then operate the link key in his trunk 
circuit individually associated with the first link 
30 and then return the line key in his trunk 
circuit individually associated with the telephone 
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line 28 to its nôrima position, thereby to causas 
a three-way communication connection to be 
Completed including the telephone station. ", 
the trunk circuit at the first dispatcher position 
609, and the subscriber substation T3. Further 
it is noted that, when the line key in the artinik 
circuit at the first dispatcher positiora (C. in. 
dividually BSSociated with the telephone line 2: 
is operated in order to answer the call of the 
telephone line 266, the link distributor 666 op 
erates in Order to lock out the other dispatches 
positions, thereby to prevent the call. On the telea 
phone line 20 from being answered at the other 
dispatcher positions, 
After the connection has been established bea 

tween the telephone station TE in the dispatcher 
exchange 3 and the subscriber substation i3 in 
the P. A. X 863, the dispatcher at the first dis 
patcher position. 666 may free the trun, circuit 
at his position by retraig the link Fiey in his 
trunk circuit individually associated with the 
first link 38 to its orna position. Further it 
is noted that the dispatcher in the first dis 
patcher positio, GBG may monitor or split in 
either direction the established connection be 
tween the telephone station. in the dispatcher 
exchange 36 and the subscriber Substation 2 is 
the F. A. S. C. Finally it is noted that the release 
of the established connection between the telee 
phone station T in the dispatcher exchange 3 
and the subscriber substation T in the P. A. ? ?e 
is under the control of the dispatcher at the first 
dispatcher position (EAB; and that the dispatcher 
at the first dispatcher position 66 may control 
the identity distributor unit 58 by operating a 
link identity key in his trunk circuit individually 
associated with the first link 3, thereby to cause 
the particular telephone station included in the 
established connection, routed by way of the first 
link 360, to be identified. The identity distributor 
unit 5 is so connected and arranged that, when 
it is taken for use by the dispatcher at the first 
dispatcher position 66 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 

fron any one of the dispatcher positions in the 
dispatcher exchange 3 to any one of the tele 
phone stations in the dispatcher exchange 3 or 
to the operator position 835 in the F. B. X 26 and 
from the operator position 835 in the P. B. 3. 2. 
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 
fe and the P. B. x 26 and then routed to any one 
of the dispatcher positions in the dispatcher ex 
change 30. The dispatcher at any one of the 
dispatcher positions in the dispatcher exchange 
3G may route a call from his position to either 
one of the radio stations 56 or 6, thereby to 
‘broadcast directly from the dispatcher position 
in the dispatcher exchange 36 over the trans 
Initter in the radio station. Further, calls Inay 
be extended between the dispatcher positions in 
the dispatcher exchange 36 by Way of the Order 
trunks extending therebetween. 

Also a call may be extended from any subs 
scriber substation in the P. A. K. to any other 
subscriber. Substation therein, to any telephone 
station in the dispatcher exchange 3 directly 
and to the dispatcher exchange 30 to be answered 
by a dispatcher at one of the dispatcher positions 
therein, in a manner more fully explained here 
nafter. 

  



6S 
Initiation of a call as a telephone station in the 

dispatcher eacchange 
A call may be initiated at a telephone station 

in the dispatcher exchange 39, Such, for exam 
ple, as the telephone station Ti, by renoving 
the receiver of the telephone instrument thereat 
from its associated switchhook. When the re 
ceiver of the telephone instrument at the tele 
phone station T is reznoved from its associated 
switchhook, a bridge path is completed thereat 
betyaen the line conductors C22 and C203 of 
the telephone line 26 extending to the telephone 
station TTA. When this bridige path is completed 
between the line conductors of the telephone 
line 3) a circuit is completed for energizing the 
winding of the line relay R2S 6. This circuit 
extends from ground by way of the contacts 266, 
C282, the bridge path between the line Conductors 
(C232 and C303 of the telephone line 20 at the 
telephone station T, C23, the contacts 29 and 
the Winding of R2 to battery. When thus 
energized the line relay R2S 9 operates to corn 
plete, at the contacts 2, an obvious path for 
applying ground potential to the control con 
ductor C293 of the telephone line 260. This 
application of ground potential to the control 
conductor C204 of the telephone line 26 Con 
pletes a path extending by Way of the control 
conductor C2S in the cable 266 for applying 
grond potential to the contro conductor of the 
trunk line 8 extending from the P. A. K. 45 to 
the dispatcher exchange 30 in order to mark the 
trunk line 4 and consequently the telephone 
line 20 as busy to the connector Switches in the 
P. A. S. 86. Further the line relay R2 Con 
pletes, at the contacts 283, an obvious path for 
applying ground potential to the control con 
ductor C2664 in the cable 269, thereby to complete 
an obvious circuit for illuminating the line signal 
lamp 639 at the first dispatcher position 69 
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 call 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 20 the dispatcher 
at one of the dispatcher positions operates the 
line key in his trunk circuit individually corre 
sponding to the telephone line 20. Assuming 
that the call on the telephone line 20 is an 
swered at the first dispatcher position 600, the 
dispatcher thereat operates the line key K630 
in the trunk circuit at the first dispatcher posi 
tion 60 away from its normal position, thereby 
to complete, at the contacts 633 and 636 thereof, 
obvious connections between the line conductors 
C8) and CS of the trunk circuit at the first 
dispatcher position 666 and the respective line 
conductors C292 and C203 of the telephone line 
20. Also when the line key K63C is thus oper 
ated there is completed, at the contacts 635 
thereof, an obvious path for applying ground 
potential to the control conductor C62, thereby 
to complete an obvious circuit for energizing the 
upper winding of the control relay R655. When 
thus energized, the control relay R655 operates 
to complete, at the contacts $5, an obvious cir 
cuit, including the grounded control conductor 
C62, for energizing the winding of the switching 
relay R660. When thus energized, the switching 
relay RS60 operates shortly thereafter, this relay 
being of the slow-to-operate type, to complete, 
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at the contacts 668, an obvious holding circuit 
including the grounded control conductor C62 
for energizing the winding thereof. Further the 
switching relay R66 interrupts, at the contacts 
665, the previously mentioned circuit for ener 
gizing the upper winding of the control relay 
RS55, thereby to cause the control relay R655 to 
restore shortly thereafter, the latter relay being 
of the slow-to-release type. 

Also, upon operating, the switching relay RS6 
completes, at the contacts (3è and 663, a con 
nection between the repeater S and the line 
conductors C392 and C203 of the telephone line 
28 , this connection extending from the line con 
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ductor C2B2 of the telephone line 20 i by way 
of the contacts 633 of the line key K630, C63, 
the contacts 62 of the ring key K625, C63, 
the contacts 68, the condenser 64, the wind 
ings 6A and 632 of the repeater 60, the contacts 
663, C86, the contacts 628 of the ring key K625, 
C6 and the contacts $33 of the line key K636 
to the line conductor C23 of the telephone line 
28. Accordingly, at this time, the telephone 
instrument at the telephone station T8 is oper 
atively connected by way of the previously traced 
circuit to the repeater 6 at the first dispatcher 
position 66. Further the switching relay R668 
completes, at the contacts (652, a circuit for Sup 
plying operating current to the transmitter S, 
assuming that the plugs PS3 and PS5 occupy 
their inserted positions into the jacks J80 and 
J608, respectively, at this time. This circuit 
extends from ground by Way of the winding 63 
of the repeater 6, the jack JS3, the plug P603, 
the transmitter 60, the plug PSG 5, the jack J606, 
the contacts 662 and the retarder coil 60 to 
battery. Further it is noted that a signal current 
path is completed which extends from ground 
by way of the winding 63 of the repeater 60, 
the jack J594, the plug P603, the transmitter 
60, the plug P605, the jack J606 and the con 
denser 698 to ground. The above-traced signal 
current path by-passes the previously traced cir 
cuit for Supplying current to the transmitter 60. 
Also the receiver 602 is operatively associated 
with the winding 62 of the repeater 60 by way 
of a circuit extending from one terminal of the 
receiver 602 over the plug P603, the jack JG04, 
the condenser 65, the winding 62 of the re 
peater 60, the jack JS06 and the plug P605 to 
the other terminal of the receiver 602. Accord 
ingly, at this time, the transmitter 60 and the 
receiver 602 are operatively connected to the 
repeater 60. 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 R655 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 R660. 
The path for short-circuiting the receiver 602 
extends, when completed, from one terminal of 
the receiver 602 by way of the plug P603, the 
jack J303, the contacts 653, the jack JSOS and 
the plug P605 to the other terminal of the re 
ceiver 602. Further it is noted that the impedance 
element I66 is connected across the line con 
ductors C63 and C64 of the trunk circuit at 
the first dispatcher position 600, this connection 

  



extending from ground by way of the tipper wind 
ing of 38 to the line codickor C3 and from 
battery by way of the lower winding of 1896 to the 
line conductor C38. Accordingly, battery is sup 
plied by Way of the impedance element 36 to 
the telephone instrument at the telephone stao 
tion ! at this time. 
Also when the line Exey E636 is thus operated 

there is conpleted, at the contacts 38 thereof, an 
obvious path for applying ground gottentis to the 
Control conductor C26 in the cable 26, thereby 
to complete an obvious circuit for energizing the 
winding of the cutoff relay R233. When thus 
energized the cutoff relay R255 operates to corn 
plete, at the contacts 268, an obvious path for 
applying ground potential to the control coin 
ductor C263 in tine cable 268, thereby to con 
plete an obvious circuit for illuminating the 
busy signal lang 538 at the first dispatcher 
position SS and the corresponding busy signe 
lamps at the other dispatcher positions. The 
illus minatio of the busy signal laxaps at the 
various dispatcher positions indicates to the dis 
patchers thereat that the telephone line 26 is 
now busy. Further the cutoff relay R285 inter 
rupts, at the contacts 269, a circuit traced here 
in after for energizing the rotary anagnet if?3. 
of the finder switch S23 and interrupts, at the 
contacts 26 and 297, the previously traced cir 
cuit for energizing the winding of the ine relay 
R2 &, hereby to cause the ?tatter relay to restore 
shortly thereafter, the latter relay being of the 
Slow-to-release type, and to clear, the telephone 
line. 268 of impedance elements. Upon restoring, 
the line relay R2S interrupts, at the contacts 2 3, 
the previously entioned circuit for illuminating 
the line signal lamp 639 at the first dispatcher 
position 6 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 R2A () completes, at the contacts 22, an ob 
vious connection between the control conductors 
C26 and C262 in the cable 260, thereby to retain, 
the application of ground potential upon the 
control conductor of the trunkline 3, extending 
from the P. A. Ké to the dispatcher exchange 36. 

Further when the line key K63G is operated 
there is completed, at the contacts 632 thereof, 
a circuit for energizing in series the winding of 
the cutoff relay R.A. in the link distributor 8 
and the winding of the start relay included in 
one of the links in the group of links individually 
8ssociated with the first dispatcher position 696, 
the particular one of the start relays, the wind 
ing of which is energized, depending upon the 
condition of the chain circuit, included in the 
group of links mentioned for energizing the 
Windings of these start relays. In the present 
example, assuming that the first link 3 in the 
group of lines individually associated with the 
first dispatcher position S is idle, a circuit is 
completed for energizing in series the Winding of 
the cutoff relay R?. 6 in the link distributor 
and the winding of the start relay R3 in the 
first link 366. This circuit extends from ground byway of the contacts isian? s?i, the 
winding of Ri (), the contacts G, the control 
conductor C65 in the cable 5, the contacts 
632 of the line key K$36, the control conductor 
C255 in the cable 26, the contacts 33 and 333 
and the winding of R3 to battery. When thus 
energized the start relay R3C operates to pre 
pare, at the contacts 3 , a circuit traced herein 
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after for energizing the winting of the stop relay 
R32, to complete, at the contacts 3:2, an obvious 
holding circuit for energizing the winding there 
of by way of the grounded control conductor C263 
in the cable 266 and to interrupt, at the contacts 
383, a point in the previously traced circuit for 
energizing the Winding thereof. I Fºurtner te 
start relay R3 prepares, at the contacts 35, 8, 
circuit traced hereinafter for energizing the Wind 
ing of the hold relay RA in the link distro 
to 30. Finally, the start relay R86 coa 

pletes, at the contacts 33, a circuit for energiz 
ing the rotary magnet li?3 of the inder switch 
S.236, this circuit extending from ground by Way 

5 of the contacts 335, 322 and 36, the control core 
ductor C2 in the cable 260, the contacts 36 of 
the line key K$36, the control conductor C232 in 
the cable 260, the contacts 223 and 283 and the 
Erotary Anagnet M23 to battery. When thus e 
ergized the rotary magnet M23 operates to is 
terrupt, at the contacts 238, the previously traced 
circuit for energizing the rotary magnet AE23. 
and to condition the wipers noted of the inder 
Switch S236 to be driven one step in the clock 
Wise direction. The rotary magnet E23 then 
restores in order to drive the wipe's noted of the 
finder switch S323 one step in the clockwise di 
rection and to recomplete, at the conts,cts 238, 
the previously traced circuit for energizing the 
Rotary magnet M23'. Accordingly, the rotary 
magnet M23 operates intermittently, thereby to 
drive the wipers noted of the finder switch S23G 
Step by step in the clockwise direction until the 
trunk 35 extending to the first link 3) is seized, 
in a manner more fully described hereinafter. 
When the previously traced series circuit, for 

energizing the winding of the start, relay R3A in 
the first link 38 and the cutoff relay R&A in the 
link distributor 40 is completed, the cutoff relay 
Ré also operates. Upon operating, the cutoff 
relay R.A. interrupts, at the contacts 46 , an 
obvious path for applying ground potential by 
Way of the contacts £3 and the winding of the 
cutoff relay RÁ20 to the control conductor C432 
in the cable (59 and interrupts, at the contacts 
42, obvious paths for applying ground poten 
tial by Way of the contacts 32 and the windings 
of the cutoff relays R438 and R380, respectively, 
to the control conductors C45 and C456 in the 
cable 45. The control conductors C452, C4I EST 
and C56 in the cable 450 respectively extend to 
the second, third and fourth dispatcher posi 
tions. Accordingly, the operated cutoff relay 
R&G individually corresponding to the first dis 
patcher position 608 prevents operation of the 
cutoff relays R420, R836) and R34 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 C862, C436 
and C85, in the cable 450 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 R4A in the link distribu. 
tor 406 individually corresponding to the first. 
dispatcher position 6.0 remains in its operated 
position, it is impossible for the dispatchers at the 
other dispatcher positions to answer incoming 
calls to the dispatcher exchange 30. This ar. 
rangement prevents interference between the 
dispatchers at the various dispatcher positions 
and causes a call on a telephone line to be an 
SWered at the particular dispatcher position at 

  



3 
which the line key individually associated with 
the telephone line is first operated. 
Continuing now with the operation of the find 

er svRitch S238, when the finder svitch S33G 
seizes the trunk 25 extending to the first link 
3 the previously mentionad circuit for ener 
gizing the winding of the stop relay R32 in the 
first link 30G is completed, this circuit extending 
from ground by way of the Wiper 233 and ex 
gaged contact in the associated contact bank 264 
of the inder switch S236, the control conductor 
C256 of the trunk 25, the contacts 3 and the 
vyiracing of R32 to battery. When thus ener 
gized the stop relay R.326 operates to interrupt, 
st the contacts 322, the previously traced cir 
cuit for energizing the rotary Imagnet Mi38'], 
thereby positively to arrest further operation of 
the rotary magnet i? 237 at this time. Further 
the stop relay R.32 completes, at the contacts 
328, an obvious circuit for energizing the wind 
ing of the control relay R33, thereby to cause 
tae control relay R33 to operate shortly there 
after, the latter relay being of the slow-to-oper 
ate type. Upon operating, the control relay 33) 
completes, at the contacts 336, the reviously 
nerationed circuit for energizing the winding of 
the hold relay R465 in the link distributor é95, 
this circuit extending from ground by way of the 
contacts 336 and 35, the control conductor C$53 
in the cable 36 and the winding of Rés to bat 
tery. When thus energized the hold relay R46s 
operates to complete, at the contacts 666, an al 
ternative holding circuit substantially identical 
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to that previously traced for energizing the Wind 
ing of the start relay R3A and to interrupt, at 
the contacts 407, the previously traced circuit for 
energizing the winding of the cutoff relay RASS. 
The cutoff relay R40 then restores, thereby to 
prepare, at the contacts 4 and 42, the pre 
viously traced paths for applying ground poten 
tial to the control conductors C852, C35 and 
C56 in the cable 50. The application of ground 
potential to the control conductors C652, C65 
and C458 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 R4 remains 
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 25e extending to the first link 300. 

Also, upon operating, the control relay R33 
completes, at the contacts 33, 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 33, the control 
conductor C252 of the trunk 25, 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 22, a further point in 
the previously traced circuit for energizing the 
rotary magnet M23, to complete, at the contacts 
223, an obvious holding circuit for energizing the 
winding of the cutoff relay R255, and to complete, 
at the contacts 22 and 222, a connection between 
the telephone line 20 and the repeater 365. The 
connection between the telephone line 20 and 
the repeater 305 extends from ground by Way of 
the upper winding of the line relay R346, the 
winding 306 of the repeater 305, the line con 
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dictor C.25 of the trunk 25, the wiper 23 and 
eagaged contact in the associated contact bank 
35 of the finder switch S23 and the contacts 
22 to the line conductor C22 of the telephone 
line 28 ; and from attery by way of the lower 
winding of the line relay R399, the winding 38; of 
the repeater 36, the line conductor C253 of the 
trunk 258, the wiper 233 and engaged contact in 
the associated contact bank 263 of the finder 
Switch S233 and the contacts 322 to the line con 
ductor C23 of the telephone line 2 .. WFWhen 
this connection between the telephone line 23 
and se repeater 36 is completed the uppcr and 
lower windings of the line relay R386 are ener 
gized, thereby to cause the latter relay to oper 
?#c. 

Also, tipon operating, the control relay R336 
interrupts, at the contacts 333, a further point 
i te previously traced original circuit for ener 
gizing the winding of the start relay R3 and 
prepaires, 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 link 35. Further the control relay R33 
completes, at the contacts 332, an obvious path 
for applying ground potential to the control con 
ductor C837 in the cable 330, thereby to complete 
an obvious circuit for illuminating the busy signal 
lang LS at the first dispatcher position 88. 
The illumination of the busy signal lamp L5 
indicates to the dispatcher at the first dispatcher 
position 6 that the finder switch S23 in the 
line circuit 28 has seized the first link 300 in 
the group of links individually associated with 
the first dispatcher position 600 and, in the event 
the call on the telephone line 20 is to be ex 
tended to the P. A. X 40, 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 86 is initiated. More particular 
ly, the finder switch S80 of the sender control 
circuit 896 operates automatically to find a trunk 
extending to an idle one of the digit registers, 
Such, for example, as the trunk 80 extending 
to the digit register 808. When the finder switch 
S8G seizes the trunk 80 extending to the digit 
register 808, further operation of the finder switch 
S8 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 
3 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 80, 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 K895 in the 
event the call is to be extended from the first 
dispatcher position 600 to the P. A. X 40. At 
this time, a bridge path is completed in he sender 
control circuit 806 by way of the finder switch 
S899 between the line conductors C8 and C82 
of the trunk es and, consequently, between the 
line conductors C and C2 of the trunk line 

extending from the first dispatcher position 
58 in the dispatcher exchange 30 to the P. A. X 
30. When this bridge path is completed between 
the line conductors of the trunk line 7ó the se 
lector switch 820 in the P. A. X 40 is conditioned 
to be operative in response to impulses trans 

  



mitted thereto. Also at this time, the line con 
ductors CTA and C772 of the trunk line are 
respectively connected by way of the contacts 53 
and 756 of the link key K. 50 to the line conduc 
tors C385 and C38 in the cable 380 extending to 
the first link 300, the link key K. 50 in the trunk 
circuit at the first dispatcher position 600 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 
repeater 305 in the first link 300 at this time, due 
to the restored position of the cut-in relay R360. 
Upon operating, the line relay R360 completes, 

at the contacts 34, 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 a path traced hereinafter for applying 
ground potential to the control conductor C386 
in the cable 380, for a 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 R336. 
At this time, the call from the telephone sta 

tion T on the telephone line 20 has been 
answered by the dispatcher at the first dispatcher 
position 600 and the apparatus in the trunk cir 
cuit at the first dispatcher position 60 is condi 
tioned to extend the call on the telephone line 
20 by way of the first link 300, the cable 38 
and the trunk line 770 to the P. A. K. 46 in the 
event this service is desired by the perSon at the 
telephone station T. Also, at this time, the tele 
phone instrument at the telephone station is 
operatively connected by Way of the telephone 
line 20 and the cable 26 to the transmitter 66 
and the receiver 602 at the first dispatcher posi 
tion 608. Accordingly, the person at the tele 
phone station T and the dispatcher at the first 
dispatcher position 680 communicate with each 
other and the dispatcher at the first dispatcher 4 
position 660 is advised concerning the extension 
of the call in the event this service is desired. 
Eactension of a call from the dispatcher eacchange 

to the P. A. K 

In the event a call from a telephone station 
to a dispatcher position, such, for example, as 
the call from the telephone station i? to the 
first dispatcher position 66 routed by way of 
the telephone line 288, the cable 269 and the first , 
link 38 is to be extended to a subscriber sub 
station in the P. A. X 30, such, for example, as 
the subscriber substation T2, the dispatcher at 
the first dispatcher position 69 initiates the ex 
tension of the call by operating the Sending key 
set K865 in accordance with the appropriate 
series of digits. When the sending key set K885 
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is thus operated the digit register 808 previously 
selected by the finder switch S8 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 600 on the sending key set K805. The 
digit register 808 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 806 over the finder 
switch S809, the trunk 80 and the trunk line 
70 to the P. A. X 40. The selector switch 820 

in the P.A., X 40 responds to the first digit trans-, 
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mitted over the trunk line 70 and operates to 
select an idle connector switch in a correspond 
ing group of connector switches, such, for ex 
ample, as the connecto switch 82d. The con 
nector switch 82 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 idle Or 
busy condition of the subscriber substation T2 
in accordance with conventional practice. 
After the sender control circuit 806 has trans 

mitted the last digit registered, it operates to 
cause ground potential to be applied by Way of 
the finder switch S869 to the control conductor 
C382 of the trunk 3?). The application of 
ground potential to the control conductor C882 
of the trunk 8 completes an obvious path, in 
cluding the control conductor C382 in the cable 
388, for energizing the winding of the cut-in 
relay R36, 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 805, the sender control circuit 
806 and the digit register 808 are then automati 
cally released. Upon operating, the cut-in relay 
R36 completes, at the contacts 38 f, a holding 
circuit for energizing the winding thereof, this 
circuit extending from ground by Way of the 
resistor 79 A, the contacts 75 of the link key 
K750 in the trunk circuit at the first dispatcher 
position 600, the control conductor C383 in the 
cable 380, the contacts 36 and the winding of 
R360 to battery. Also the cut-in relay R388 
completes, at the contacts 363, a loop circuit 
between the upper Winding of the supervisory 
relay R356 and the repeater 305 in the first link 
circuit 36 in the dispatcher exchange 30 and the 
connector switch 32 in the P. A. X 40, this cir 
cuit extending from the line conductor C77 of 
the trunk line 770 by way of the contacts 753 
of the link key K. 50, the line conductor C385 
in the cable 888, the contacts 353, the winding 
369 of the repeater 305, the upper winding of 
R350, the resistor 302, the winding 388 of the 
repeater 305, the line conductor C38 in the cable 
386 and the contacts 56 of the link key K.50 to 
the line conductor C2 of the trunk line, the 
line conductors C and C2 being connected 
together in the connector switch 32 by way of 
the selector SWitch 820 in the P. A. E. S. When 
the upper Winding of the supervisory relay R350 
is thus energized this relay does not operate as 
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 R36). 

Further the cut-in relay R366 prepares, at the 
contacts 364, an alternative path traced herein 
after for applying ground potential to the con 
trol, conductor C336 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 
38 and consequently to the control conductor 
C388 of the trunk 8 (0. The application of 
ground potential to the control conductor C388 
marks the trunk 8 as busy to the finder Switch 
S809 of the sender control circuit 806, thereby to 
prevent seizure of the trunk 80 by the finder 
switch S809 When operation of the sender con 
trol circuit 806 is again initiated incident to the 
extension of another call to the P. A. K. 80. 
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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 C38. 
in the cable 380, thereby to complete an obvious 
circuit for illuminating the call signal lamp LT3. 
at the first dispatcher position 600. The illumi 
nation of the call signal lamp L3 indicates to 
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the dispatcher at the first dispatcher position . 
600 that the sender control circuit 806 has comi 
pleted its operation and that the connection has 
been extended from the first link 300 to the 
P. A. X 40. o 
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 82 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 connector Switch 82 in the P. A. X A and 
Lhe repeater 305 in the first link 300 in the dis 
patcher exchange 30. On the other hand, in the 
event the subscriber substation T2 is idle at this 
time, ringing current is projected from the con 
rector switch 82 over the telephone line 83.9 
to the Subscriber Substation T2 in order to op 
erate the ringer thereat; and ring-back toine cur 
rent is conducted over the previously traced loop 
circuit extending between the connector Switch 
32 in the P. A. X 40 and the repeater 365 in the 
first link 3 in the dispatcher exchange 3. One 
current conducted over the previously traced loop 
circuit is by-passed around the upper Winding 
of the Supervisory relay. R35 by way of the con 
denser 363 and energizes the windings 33 and 
333 of the repeater 365, thereby to cause a sinin 
lar tone current to be induced in the windings 36 
and 37 of the repeater 35 which is by-passed 
aroid the windings of the line relay SSSS oy the 
Gondenser 33. The tore criren, indi?Ged in the 
Windings 336 and 38 of the repeater S (5 is re 
turned over the previously traced loop circuit ex 
tending between the repeater 365 and the tele 
phone station T, and to the trunk circuit at the 
first dispatcher position 66 by Way of the tele 
pilone line 2 and the cable ¿53 in the event the 
ine key KS3 occupies its operated position. 

me the Subscribeir at tine SUbscriber StabSta 
iiOn 2 answers the cali by renoving the receives 
inf the telephone instrument thereat from its as 
sociated switchhook, the connector Switch 326 
in the P. A. E. E. Switches through, thereby to 
cause the current traversing the previously traced 
loop circuit extending between the connector 
Switch 82 in the P. A. X & 6 and the repeater 35 
of the first link.3? in the dispatcher exchange 36 
to be reversed, whereupon the upper winding of 
the supervisory relay R35 is energized in the re 
verse direction. When the upper Winding of the 
supervisory relay R356 is thus energized this relay 
operates as it is of the differential type. Upon 
operating, the Supervisory relay R355 interrupts, 
at the contacts 35, the previously mentioned 
path for applying ground potential 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 LTT3 at the first dis 
patcher position 600. When the call signal lamp 
L3 is extinguished it indicates to the dispatcher 
at the first dispatcher position 600 that the call 
from the telephone station T in the dispatcher 
t-Xchange 30 to 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 traced connection 
between the line conductors of the telephone line 
20? and the trunk circuit at the first dispatcher 
position 600 is interrupted at the contacts 633 and 
636 thereof. Also, at the contacts 635 of the 
line key K630, the previously mentioned holding 
circuit for energizing the winding of the switch 
ing relay R66O is interrupted, thereby to cause 
the latter relay to restore. Upon restoring, the 
switching relay R660 interrupts, at the contacts 
66 and 663, further points in the previously 
traced connection including the trunk circuit at 
the first dispatcher position 600 and interrupts, 
at the contacts 662, the previously traced circuit 
for supplying current to the transmitter 60. 
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 
M23 of the finder Switch S230 and, at the con 
tacts 63 thereof, there is interrupted the previ 
ously traced original circuit for energizing the 
winding of the cut-off relay R25. Finally, at the 
contacts 632 of the line key K636, there is inter 
rupted the previously traced holding circuit for 
energizing the winding of the start relay R3?, 
thereby to cause the latter relay to restore. Upon 
restoring, the start relay R36 interrupts, at the 
contacts SA, the previously traced circuit for 
energizing the winding of the stop relay R320, 
therey to cause the latter relay to restore. 
Further the start relay R36 interrupts, at the 
contacts 362, a further point in the previously 
traced holding circuit for energizing the winding 
Éhereof, interrupts, at the contacts 3 í ?, a fur 
the point in the previously raced path for apply 
ing ground potential to the control conductor 
C25 in the cable 269, and interrupts, at the con 
tacts 3:5, the previously traced circuit for ener. 
gizing the Winding of the hold relay R35 in the 

is link distributor it, thereby to cause the latter 
Felay to restore. 

Finally, por restoring, the start relay R3 É 
repares, at the contacts 33, the previously 

&raced chain circuit between the first link 3G 
and the second link 375 for energizing the wind 
ing of the Staré ireay, not showy, in the second 
iik 35. This prepared circuit, extends from the 
control conductor (C255 in the cable 266 by way 
of the contactS 33 andi. 333 to the control con 

5 diuictor C3 É3 extending to the secondi link 375, 
battery by Way of the winding of the start relay 
in the Second ink 35 - beig connected to the 
control conductor C3á3. Upon restoring, the 
hold relay R665 prepares, at the contacts & 7, 
ühe previously tracedi path for applying ground 
potential by Way of the contacts &G and the 
Winding of the cutoff relay R46 to the control 
conductor C453 in the cable É5. Accordingly, 
at this time, it will be understood that the link 
distributor it is completely released and the 
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second link 375 in the group of links individually 
associated with the first dispatcher position 60 
is selected for use by the next calling telephone 
line answered at the first dispatcher position 
600. 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 telen · 
phone line, a circuit substantially identical to 
that previously traced is completed for energiz 
ing in series the windings of the cutoff relay 
R40 in the link distributor 400 and the wind 
ing of the start relay, not shown, in the second 
link 375, this circuit extending from ground by 
way of the contacts 44, 43 and 42 , the wind 
ing of R46, the contacts-407, the control con 
ductor C853 in the cable 459, the contacts of 
the link key mentioned in the trunk circuit at 
the first dispatcher position 600, the control con 
ductor in the corresponding cable, the control 
conductor C30, the contacts 33 and 333 to the 
control conductor C383 extending to the second 
link 375, battery potential by way of the winding 
of the start relay, not shown, in the second link 
375 being applied to the control conductor C363. 
Accordingly, at this time, the trunk circuit at 
the first dispatcher position 300 is completely re 
leased and the apparatus thereat is in readiness 
to answer another call on a telephone line in 
the dispatcher exchange 36. 
Supervision aná release of an established con 

nection between , i.elephone station in the 
dispatcher eacchange and a subscriber substa 
tiom žn. Žiže P. A. 2. 

An established connection between a telephone 
station in the dispatcher exchange 36 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. K. 
go and routed therebetween by way of the tele 
phone line 26 , the first link 360, the trunk line 
70, the selector switch 820, the connector switch 

82d and the telephone line 33 is supervised by 
the dispatcher at the first dispatcher position 
St. More particularly, the person at the call 
ing telephone station. Ta in the dispatcher ex 
change 38 has switchhook supervision and in ay 
signal the dispatcher at the first dispatcher por 
sition 60 by repeatedly operating the Switch 
hook at the telephone station I, thereby inter 
mittently to interrupt the previously traced loop 
circuit extending between the telephone station 

' g and the line relay R3369. The line relay R339 
operates and restores intermittently, thereby in 
termittently to complete, at the contacts 362, the 
previously mentioned circuit for illuminating the 
answer signal lamp Ltd. This circuit extends 
from ground by way of the contacts 366 and 
from ground by way of the contacts 326 over the 
contacts 342, the control conductor C386 in the 
cable 38 and the answer signal lamp Lé to 
battery. The intermittent operation of the line 
relay R340 causes the answer signal lamp L74 
to flash, thereby to indicate to the dispatcher at 
the first dispatcher position 600 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. K 30 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 82 to operate intermittently in 
Order intermittently to cause current to be re 
versed over the previously traced loop circuit 
extending between the connector switch 82 in 
the P. A. E. 49 and the repeater 35 in the first 
link 80 in the dispatcher exchange 30. The in 
termittent reversal of current over the previ 
Ously traced loop circuit causes the supervisory 
relay R350 to operate and restore intermittently, 
thereby to complete intermittently, at the con 
tacts 35?, the previously traced circuit for illu 
minating the call signal lamp L3, whereupon 
the call signal lamp L3 is flashed. The flash 
ing of the call signal lamp IL 3 indicates to the 
dispatcher at the first dispatcher position 500 
that a subscriber at a subscriber substation in 
the P. A. desires the dispatcher's service. 

Furthermore, the flashing of the call signal 
lamp IL 73 or the flashing of the answer signal 
lamp IL 3 indicates to the dispatcher at the first 
dispatcher position 666 that the established con 
nection upon which his service is desired is 
routed by way of the first link 809, the signal 
lamps L78 and Lé being individual to the first 
link 306). The dispatcher at the first dispatcher 
position 68 then operates the link key K. 59 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 
R655. When thus energized, the control relay 
R655 operates to complete, at the contacts 658, 
an obvious circuit for energizing the winding 
of the switching relay R656, thereby to cause 
the switching relay R650 to operate shortly 
thereafter, the latter relay being of the slow-to 
operate type. Upon operating, the switching 
relay R650 completes, at the contacts 653, 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 R555 to restore 
shortly thereafter, the latter relay being of the 
slow-to-release type. Also, upon operating, the 
switching relay R.65 competes, at the contacts 
655, an obvious connection between the Windings 
G 2 3 and 642 of the repeater S $ 8 and the line con 
ductors C675 and C66 of the trunk circuit at. 
the first dispatcher position 669, and completes, 
at the contacts 352, an obvious alternative cir 
cuit, for supplying current to the transmitter 69. 

Also when the link key K. 59 is operated to 
its talk position the previously traced direct con 
nection between the line conductors C and 
C2 of the trunk line 8 and the line con 
ductors C385 and C38, respectively, in the cable 
386 are interrupted at the contacts 753 and 56, 
respectively, thereof. Further, at the contacts 
58 and 75 of the link key K. 50, there is com 

pleted a connection between the line conductors 
C and C2 of the trunk line C and the re 
peater 60 in the trunk circuit at the first dis 
patcher position 60, this connection extending 
from the line conductor C of the trunk line 
70 by way of the contacts 756 of the link key 
K50, the line conductor C764, the contacts 42 
of the split key K780, the line conductor C675, 
the contact 65, the windings 6 and 62 of the 
repeater 60, the line conductor C676, the con 
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denser 792, the line conductor C739, the con 
tacts 745 of the split key K740, the line conductor 
C765 and the contacts 757 of the link key K750 
to the line conductor C2 of the trunk line 
770. Finally, at the contacts 752 and 755 of the 
link key K. 50, a connection is completed be 
tween the line conductors C385 and C38 in the 
cable 380 and the repeater 60, this Connection 
extending from the line conductor C385 in the 
cable 380, the contacts 752 of the link key K50, 
the line conductor CT63, the contacts 743 of the 
split key KT40, the line conductor C675, the 
contacts 65, the windings 6 and 62 of the 
repeater 60, the line conductor C676, the con 
denser 792, the line conductor C739, the con 
tacts 746 of the split key KT40, the line con 
ductor C766 and the contacts 755 of the link key 
K750 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 T, the subscriber substation T2 and the 
first dispatcher position 600 is completed at this 
time. 
With the link key KT50 thus operated, the dis 

patcher at the first dispatcher position 600 may 
Split, the connection in either direction by Se 
lectively operating the split key K4) 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 T in the 
dispatcher exchange 3 to the exclusion of the 
Subscriber at the called Subscriber - Substation 
2, the dispatcher at the first dispatcher posi 

tion 66 operates the split key Kié to its front 
position. When the split key K3 is operated 
Šo its front position the previously traced con 
rection between the repeater 638 and the trunk 
line a G extending to the P.A. X 39 is interrupted 
at the contacts 42 and 85 thereof; and, at the 
contacts & of the split key Kagi, there is con 
pleted a bridge patih between the line conductors 
CEE E and CES 2 of the trunk line is, thereby to 
retair: the connector switch 83 in the P. A. X. 
56 in its operated position. This bridge pati 
sixtends from the line conductor C of the 
ili'ünk jine 873 by Way of the contacts : 54 of the 
iik key K58, the line conductor C# 34, the re 
sistor E96, the contacts (3 of the split, key E&S, 
line line conductor C65 and the contacts is of 
the link key K. 5 to the line conductor C2 of 
LLLLLL LLLLLLLLSmLLL LLLLL LL0S LLLLL LL LLLLL LLLLLLLLS LLL LLLLLL 
te Split thge connection and taik to the Sub 
Scriber af the called Subscribeir Substation T3 
in the F. A. XX. A to the exclusion of the perso 
at the calling telephone station TS in the dis 
patcher exchange 35, the dispatcher at the first, 
dispatcher position 666 operates the split key 
KE 45 to its rear position. When the split key 
Eig () is operated to its rear position the pre 
viously traced connection between the repeater 
GSS and the cable 38 extending to the repeater 
365 in the first link 333 is interrupted at the 
contacts &3 and 66 thereof; and, at the coin 
tacts &A of the Split key Ká6, there is coin 
pleted a bridge path between the line conductors 
CA and C2 of the trunk line 6, thereby to 
retain the connector switch 82 in its operated 

O 

20 

30 

2,247,477 
position. This bridge path extends from the line 
conductor C of the trunk line 770 by way of 
the contacts 754 of the link key K750, the line 
conductor C64, the resistor 790, the contacts 
44 of the split key KT40, the line conductor 
C65 and the contacts 757 of the link key KT 50 
to the line conductor C772 of the trunk line TTO. 
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 K750 to its 
normal position, thereby to recomplete the pre 
viously traced direct connection between the 
telephone station T and the subscriber substa 
tion T2 and to free the trunk circuit at the first 
dispatcher position 600. More particularly, when 
the link key KT50 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. 600 is completely released. 
At any time, the dispatcher at the first dis 

patcher position 600 may determine the partic 
ular telephone station in the dispatcher exchange 
30, included in an established connection ex 
tending between the dispatcher exchange 30 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 600, by operating 
the corresponding link identity key in the trunk 
circuit at the first dispatcher position 600. 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 39 and the subscriber substation T2 
in the F. A. 2.60 routed by way of the first link 
380 and the trunk line C, the dispatcher at 
the first dispatcher position 609 operates the link 
identity key K? 66 in the trunk circuit at the 
first dispatcher position 669, the link identity 
key K766 being individual ?o the first link 366. 
When the link identity key KT66 is thus oper 
ated there is completed, at the contacts 6: 
thereof, a circuit for energizing the wiriding of 
the cutoff relay R52G in the identity distributor 
unit 560 individually corresponding to the first, 
dispatcher position GSE, this circuit extending 
from ground by way of the contacts 55, 53E 
and 534, the winding of R.52G, C, 61, the contacts 
&f of the link identity key KGG and the re 

Sistor 793 to battery. When thus energized the 
cutoff relay R528 operates to interrupt, at the 
Contacts 525 and 523, a circuit substantially 
identical to that previously traced for energizing 
the windings of the cutoff relays Rö38, Rö?g 
and R850 respectively corresponding to the sec 
Ondi, third and fourth dispatcher positions. Ac 
cordingly, the operated cutoff relay R52 indi. 
vidually corresponding to the first dispatcher pO 
sition 6G3 prevents operation of the cutoff relays 
R53, RSSC and R55 individually correspond 
ing to the Second, third and fourth dispatcher 
positions. Fience, it will be understood that, 
When the identity distributor unit 5 ec is being 
utilized by the dispatcher at the first dispatcher 
position 668 to identify a telephone station in 
the dispatcher exchange 39, the identity dis 
tributor unit 528 is locked against use by the 
dispatchers at the other dispatcher positions. 

Also, upon operating, the cutoff relasy R520 
completes, at the contacts 524, an obvious cir 
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cuit for energizing the identity relay RS), 
thereby to cause the latter relay to operate. Fi 
nally, the cutoff relay R526 prepares, at the con 
tacts 522, a test circuit for identifying the par 
ticular telephone station in the dispatcher ex 
change 3 included in the established connec 
tion routed by Way of the first link 30, which 
test circuit is completed at the contacts i 5 di iI 
cident to the operation of the identity relay 
R5i). The test circuit mentioned extends fron 
ground by way of the contacts 522, CSS, the 
contacts 62 of the link identity key K. 66, the 
control conductor C256 in the cable 386, the 
wiper 236 and engaged contact in the associated 
contact bank 236 of the finder switch S239, the 
control conductor C265 in the cable 26, the 
identity lamp L63, C59, tine contacts 5È ?i and 
the resistor Si to battery. When this test cir 
cuit is completed the identity lamp 63, is ill 
luminated at the first dispatcher position 680, 
thereby to indicate to the dispatcher thereat that 
the telephone station in the dispatcher exchange 
3 included in the established consection routed 
by Way of the first link 338 is the telephone 
station Ti. 

After verifying the identification of the tele 
phone station is the dispatcher at the first dis 
patcher position 60 returns the link identity 
key KT66 to its normal position, thereby to in 
terrupt, at the contacts i. 62 thereof, a point in 
the previously traced test circuit for illuminat 
ing the identity lamp $37, whereupon the iden 
tity lamp L63 is extinguished. Also, at the 
contacts 76 of the link identity key K. 66, 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 528, the previously mentioned cir 
cuit for energizing the winding of the identity 
relay R5 G, thereby to cause the latter relay to 
restore. Also, upon restoring, the cutoff relay 
R520 and the identity relay R5 to respectively 
interrupt, at the contacts 522 and 5E, further 
points in the previously traced test circuit for 
illuminating the identity lamp L63. Finally, 
the cutoff relay R526 prepares, at the contacts 
52? and 523, the previously mentioned circuits 
for energizing the windings of the cutoff relayS 
R53, R54 and R550 individually associated 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 oe 

tween the telephone station. Tá in the dispatcher 
exchange 3 and the subscriber substation T2 in 
the P. A. K. 8 is primarily under the control of 
the dispatcher at the first dispatcher position. 689. 
More particularly, when the person at the tele 
phone station T8 replaces the receiver of the 
telephone instrument thereat upon its aSSOciated 
switchhook, the previously traced loop circuit ex 
tending between the telephone station T and the 
line relay R34 is interrupted, thereby to cause 
the latter relay to restore. Upon restoring, the 
line relay R34 interrupts, at the contacts 36 f, 
the previously mentioned circuit for energizing 
the winding of the hold relay R.325, thereby to 
cause the hold relay R.325 to restore shortly there 
after, the latter relay being the slow-to-release 
type. Further, the line relay R34 completes, at 
the contacts 342, the previously traced circuit for 
illuminating the answer signal lamp is at the 
first dispatcher position 6GC. Upon restoring, the 
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holdi relay R32 iš interrupts, at the contacts 32, . 
the previously inentioned original holding circuit 
for energizing the Winding of the contro relay 
R330, this relay being retained in its operated 
position due to the previously mentioned con 
pleted auxiliary holding circuit for energizing the 
winding thereof. Further the hold relay R825 
interrupts, at the contacts 326, a point in the 
Inultiple path for applying ground potential to 
the control conductor C385 in the cable 38C, 
thereby to interrupt a point in the previously 
Enentioned nultiple circuit for illuminating the 
ans Wer signal lamp Lß. 
When the subscriber at the subscriber substa 

tion T3 replaces the receiver of the telephone 
instrument, thereat upon its associated switch 
hook the connector switch 32 á is ir controlled, 
thereby to cause current to be reversed over the 
previously traced loop circuit extending between 
the connector Switch 32 in the P. A. K. 46 and 
the repeater 303 in the first link 383 in the dis 
patcher exchange 36, thereby to cause the Super 
Visory relay R336 to restore. Upon restoring, the 
Supervisory relay R3C completes, at the contacts 
35E, the previously traced circuit for illuminating 
the Cali signal lainp L3 at the first dispatcher 
position 60. When both the call signal lamp 
L773 and the answer signal lamp L. 4 are illumi 
nated it indicates to the dispatcher at the first 
dispatcher position 66 that both the subscriber 
at the Subscriber substation TT2 in the EP. A. EK 
and the party at the telephone station T? in the 
dispatcher exchange 36 have replaced the receiv 
ers of the telephone instruments thereat upon 
their associated switchhooks. 
The dispatcher at the first dispatcher position 

800 then actually releases the established connec 
tion by Operating the link key K 56 momentarily 
to its released position, thereby to interrupt, at 
the contacts 5A 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 36A, a further point in 
the previously traced holding circuit for energiz 
ing the winding thereof and interrupts, at the 
contacts 363, the previously traced loop circuit 
extending between the repeater 35 in the first 
link 3 in the dispatcher exchange 3 and the 
connector switch 82 in the P. A. K. 80, thereby to 
cause the connector switch 82 to restore and re 
lease the telephone line 83 extending to the sub 
scriber substation T2. Also, the release of the 
connector switch 828 causes the release of the 
selector switch 829. Further the cut-in relay 
R36 interrupts, at the contacts 362 and 368, re 
Spectively, the previously traced circuits for illu 
minating the call signal lamp IL 3 and the 
answer signal lamp L 4 at the first dispatcher 
position C, thereby to indicate to the dispatcher 
thereat that the release of the established con 
nection is in progress. Also the cut-in relay 
R36 interrupts, at the contacts 365, the previ 
ously mentioned alternative holding circuit for 
energizing the winding of the control relay R380, 
thereby to cause the latter relay to restore. Upon 
restoring, the control relay R336 interrupts, at 
the contacts 332, the previously traced circuit for 
illucinating the busy signal lamp Lil 5 at the 
first dispatcher position SC, thereby to indicate 
to the dispatcher thereat that the first link has 
been released and is now idle. Further the con 
trol relay R330 recompletes, at the contacts 335, 
the previously mentioned path for applying 
ground potential to the control conductor C388 

  



in the cable 38 and consequently to the Control 
conductor C388 of the trunk 8, thereby to Con 
plete an alternative path for marking the trunk 
8; as busy to the finder switch S899 of the 
sender control circuit 806 at the first dispatcher 
position 699. Also the control relay R33 inter 
rupts, at the contacts 333, the previously traced 
prepared circuit for energizing the winding of the 
start relay, not shown, in the second link 35 and 
prepares, at the contacts 33, the previously 
traced circuit for energizing the Winding of the 
start relay R3A in the first link 388. Accord 
ingly, at this time, the first link 300 is selected 
for use in preference to the second link 35. 
Finally, the control relay R336 interrupts, at the 
contacts 333, the previously traced circuit for 
energizing the Winding of the switching relay 
R22, thereby to cause the latter relay to restore. 
Upon restoring, the switching relay R22 inter 
rupts, at the contacts 228 and 222, the previously 
traced connection between the telephone line 2: 
and the wipers 23 and 233 of the finder SWitch 
S23e. Also the Switching relay R22 interrupts, 
at the contacts 223, the previously mentioned 
holding circuit for energizing the Winding of the 
cutoff relay R205, thereby to cause the latter 
relay to restore. Finally, the switching relay 
R228 prepares, at the contacts 224, the previously 
traced circuit for energizing the rotary magnet 
M23 of the finder Switch S23). 
Upon restoring, the cutoff relay R25 pre 

pares, at the contacts 26 and 27, the previously 
traced circuit for energizing the winding of the 
line relay R22 and interrupts, at the contacts 
28, the previously traced circuit for illuminat 
ing the busy signal lamp L638 at the first dis 
patcher position 60 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 20 extending to the telephone station Ti 
is noW idile. 

Finally, the cutoff relay R205 completes, at 
the contacts 209, an alternative circuit for ener 
gizing the rotary magnet M23 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 M23 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 S230, thereby to interrupt the 
previously traced alternative circuit for ener 
gizing the rotary magnet M23, whereupon fur 
ther operation of the rotary magnet M23 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. 
Eactension of a call from a dispatcher position in 

the dispatcher eacchange to a telephone station 
in the dispatcher eacchange or to a Subscriber 
SubStation in the P. A. X 

In order to extend a call from a dispatcher 
position in the dispatcher exchange 3, such, for 
example, as the first dispatcher position 600, to a 
telephone station in the dispatcher exchange 3, 
such, for example, as the telephone Station Ti, 
it is only necessary for the dispatcher at the first 
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dispatcher position 8 to operate the line key 
KS3 away from its normal position, thereby to 
complete, at the contacts 533 and 636 thereof, the 
previously traced connection between the repeater 
6 and the line conductors C292 and C2C3 of the 
telephone line 2 GA. Also, when the line key K63 
is operated, there is completed, at the contacts 
635 thereof, the previously traced circuit for ener 
gizing the Winding of the control relay R655, 
thereby, to cause the latter relay to operate, 
whereupon the switching relay RS69 operates in 
order to cause the control relay R55 to restore. 
At this time, a connection identical to that pre 
viously traced is established between the first 
dispatcher position 6GE and the telephone line 2, 
extending to the telephone station A. Also, at 
the contacts 63 of the line key K63, there is 
completed the previously traced circuit for ener 
gizing the Winding of the cutoff relay R25, 
thereby to cause the latter relay to operate, as 
previously explained. Also, at the contacts 32 
of the line key K630, there is completed the pre 
viously traced series circuit for energizing the 
winding of the cutoff relay R4 in the link dis 
tribUtor ?ig and the start relay RS8 in the first 
link 399, a SSLining that the first link 36 is as 
sigraed for use at this time, thereby to cause the 
cutoff relay R and the start relay R35 to 
operate, as previously explained. Finally, at the 
contacts 536 of the line key K630, there is com 
pleted the previously traced circuit for energiz 
ing the rotary magnet M23 of the finder switch 
S232. Accordingly, the rotary magnet M23 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 S23 Seizes the trunk 
25 extending to the first link 30, whereupon the 
stop relay R320, the control relay R33 and the 
switching relay R220 operate, in the manner pre 
viously explained. The operation of the control 
relay R33 initiates operation of the sender con 
trol circuit 806, thereby to cause the finder switch 
S899 thereof to seize the trunk 80 connected to 
the trunk line G extending from the first dis 
patcher position 600 to the selector switch 820 in 
the P. A. X 40, in the manner previously ex 
plained. Further, the finder switch S80 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 
629 thereof, the previously traced connection be 
tween the repeater 60 and the telephone line 
20 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 
C203 of the telephone line 20? to the telephone 
station T in order to cause the ringer thereat to 
be operated. When a 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 C202 and C203 of the telephone line 
28, 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 traced loop circuit be 
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tween the telephone station and the line re 
ley R.389. The line relay R34, 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 6 , communicates with the per 
son at the telephone station Til in the dispatcher 
exchange 3G and may extend the connection to a 
subscriber substation, such, for example, as the 
subscriber substation T2 in the P. A. X AG 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 6 and the telephone station T, the 
sending key set K85 is not controlled. The re 
lease of the established connection between the 
first dispatcher position 6 and the telephone 
station T is under the joint control of the dis 
patcher, at the first dispatcher position 6 and 
the person at the telephone station T and is ef 
fected when the receiver of the telephone instru 
ment at the telephone station I is replaced upon 
its associated Switchinook and the line key K630 
is return to its normal position; whereupon the 
line relay R346 and the cutoff relay R25 restore 
in the manner previously explained. When the 
line relay R33 and the cutoff relay R25 restore, 
the first link 3 and the line circuit 26 are re 
leased in the manner previously described. Also, 
when the line key K63 is returned to its normal 
position the previously traced holding circuit for 
energizing the winding of the switching relay 
R66C is interrupted, thereby to cause the latter 
relay to restore. When the switching relay R660 : 
restores, the apparatus at the first dispatcher po 
sition S 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 66, directly to a sub 
scriber substation in the P. A. X 30, such, for ex 
ample, as the subscriber substation T2, the dis 
patcher at the first dispatcher position 60 first 
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selects an idle one of the telephone lines in the 
dispatcher exchange 30, such, for example, as 
the telephone line 26 extending to the telephone 
station T 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 CG and the ap 
paratus in one of the links in the group of links 
individually associated with the first dispatcher 
position 6G, such, for example, as the first link 
30), to operate in the manner previously ex 
plained. More particularly, the finder Switch 
S23 of the link 2 seizes the trunk 250 extend 
ing to the first link 3, thereby to cause the 
sender control circuit 806 to be associated with 
the digit register 808 and with the trunk line 
extending from the first dispatcher position 66 
to the selector switch 82 in the P. A. X 40, in 
the manner previously explained. Also, at this 
time, the stop relay R320 and the control relay 
R330 in the first link 3 occupy their operated 
positions. 
The dispatcher at the first dispatcher position 

60 then operates the sending key set at K865, 
thereby to cause the digit register 808 and the 
sender control circuit 896 to operate in the man 
ner previously explained, whereupon digits are 
transmitted over the trunkline to the P. A.X. 
40, thereby to cause the selector switch 820 and 
the connector switch 82 to operate in the man 
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ner previously explained. More particularly, the 
connector Switch 82 seizes the telephone line 630 
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 2. Also, the 
Sender control circuit 86 causes operation of 
the cut-in relay R36 in the manner previously 
eXplained. Accordingly, at this time, a connec 
tion is completed between the repeater SG in the 
trunk circuit at the first dispatcher position 600 
and the repeater 35 in the first link 3 by way 
of the line key K633, the cable 26C and the finder 
Switch S235 in the manner previously explained. 
Furthermore, the repeater 35 in the first link 
30 is connected by way of the cable 38, the 
trunk line and the selector Switch 32 to the 
connector Switch 82, as previously explained. 
At this time, the dispatcher at the first dis 

patcher position. SC operates the link Erey K. 5 G 
to its talk position, thereby to complete the pre 
viously traced connection between the repeater 
6 in the trunk circuit at the first dispatcher po 
Sition 666 and the trunk line extending to 
the P. A. X & by way of the link key K5. The 
dispatcher at the first dispatcher position 6GE 
then returns the line key K63E to its normal posi 
tiOmn. 
The connector SWitch 82 operates to cause 

busy tone current to be returned over the pre 
Violusly traced connection extending between the 
repeater 6: and the connector switch 82 in the 
event the subscriber substation 2 is busy at this 
time. On the other hand, the connector switch 
82 operates to cause ringing current to be pro 
jected over the telephone line 836 extending to 
the Subscriber substation T2 and the ring-back 
tone current to be returned over the previously 
traced connection extending between the con 
Ilector Switch 82, and the repeater 6 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 82 
SWitches through, thereby to cause the current 
returned over the previously traced loop circuit 
extending between the connector switch 82 and 
the repeater 305 to be reversed in order to cause 
Operation of the Supervisory relay R350, the cut 
in relay R360 being operated at this time as pre 
Viously explained. The dispatcher at the first 
dispatcher position 600 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 666 in the 
dispatcher exchange 30 and the subscriber sub 
station T2 in the P. A. x 40, it is only necessary 
for the dispatcher at the first dispatcher position 
600 to operate the link key K750 momentarily to 
its released position, thereby to cause the line 
circuit 200, the first link 38 and the apparatus 
at the first dispatcher position GO in the dis 
patcher eXchange 3 to be released, in the man 
ner previously explained, and to cause the 
selector switch 820 and the connector switch 82 
in the P. A. X 4 to be released, in the manner 
previously explained. 

Eactension of special connections from and to a 
dispatcher position in the dispatcher eacchange 
The dispatcher at any one of the dispatcher 

positions in the dispatcher exchange 30, such, 
for example, as the first dispatcher position 60, 
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may extend a number of special connections 
from the first dispatcher position 60. 

For example, the dispatcher at the first dis 
patcher position 699 in the dispatcher exchange 
30 may extend a connection or call therefron 
to the operator position 835 in the P. B. X 2 by 
operating the P. B. X key in the trunk circuit at 
the first dispatcher position 6 corresponding to 
an idie trunk line in the group of trunk lines 
extending between the first dispatcher position 
5 and the operator position 835, Such, for ex 
ample, as the P. B. X. key K. corresponding 
to the trunk line 55 extending between the first 
dispatcher position 6 and the operator position 
835. When the P. B. X. key K is Operated 
away from its normal position there is completed, 
at the contacts 3 thereof, an obvious circuit 
for energizing the lower Winding of the control 
relay R555, thereby to cause the latter relay to 
operate. Upon operating, the control relay R655 
completes, at the contacts $58, the previously 
mentioned circuit for energizing the Winding of 
the switching relay R550, thereby to cause the 
switching relay RS5 to 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 554, the previously mentioned circuit 
for energizing the loWer Winding of the contro 
relay R655, thereby to cause the control relay 
R655 to restore shortly thereafter, the latter re 
lay being of the slow-to-release type. Also, upon 
operating, the SWitching relay RS50 completes, 
at the contacts 65, the previously traced con 
nection between the line conductors C65 and 
C66 in the trunk circuit and the repeater 6 ), 
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 2 and it of the P. B. K 
key K, there is completed an obvious connec 
tion between the line conductors C65 and CT39 
of the trunk circuit at the first dispatcher posi 
tion 600 and the respective line conductors C576 
and C577 of the trunk line 575, the line con 
ductor C739 being operatively connected to the 
line conductor C66 by way of the condenser 792. 
Finally, at the contacts of the P. B. X key 
K0, there is completed an obvious circuit for 
energizing the winding of the cutoff relay R570 
in the trunk circuit 560 individually associated 
with the trunk line 575, thereby to cause the 
latter relay to operate. Upon operating, the cut 
off relay R570 interrupts, at the contacts 57, a 
point in an obvious holding circuit for energizing 
the left-hand winding of the ring-up relay R565, 
interrupts, at the contacts 52, a point in a cir 
cuit traced hereinafter for energizing the right 
hand winding of the ring-up relay R565, and 
interrupts, at the contacts 5A, a point in an 
obvious circuit for illuminating the signal lamp 
L36 at the first dispatcher position 600. Finally, 
the cutoff relay R50 completes, at the contacts 
53, an obvious path for connecting the resistor 
562 across the line conductors C56 and C5 
of the trunk line 55. When the resistor 562 
is thus connected across the line conductors of 
the trunk line 55, 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 
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835 then answers the call, thereby to complete 
an operative connection between the telephone 
instrument at the operator position 835 in the 
P. B. X 2 and the trunk circuit at the first 
dispatcher position 600 in the dispatcher ex 
change 30, including the trunk line 55. 
At this point, it is noted that the operator at 

the operator position 835 in the P. B. X 20 may 
extend the call from the first dispatcher position 
6 in the dispatcher exchange 3 to any Sub 
scriber substation, not shown, in the P. B. X 20 
or to the central office C 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 , such, for example, as the trunk 
line 84. The actual extension of the call from 
the operator position 335 in the F. B. S. 2 over 
the trunk line 840 to the central office G 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 698 in the dispatcher 
exchange 36 and the operator at the operator po 
sition 835 in the P. B. X 2. More particularly, 
the operator at the operator position 335 in the 
P. B. X 2 releases the connection between her 
position and the first dispatcher position 89 in 
the dispatcher exchange 3 in accordance With 
con Ventional practice. Further, the operator at 
the operator position 835 in the P. B. X 2 re 
leases the connection to the central office G, in 
the event this connection is completed in ac 
cordance with conventional practice. The dis 
patcher at the first dispatcher, position 60 in 
the dispatcher exchange 3 effects the complete 
relea,Se of the established Connection by return 
ing the P. B. X. key K to its normal position, 
thereby to interrupt, at the contacts 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 of the P. B. X. key K 9, 
there is interrupted the previously mentioned cir 
cuit for energizing the winding of the cutoff re 
lay R5, thereby to cause the latter relay to 

Upon restoring, the cutoff relay R50 
interrupts, at the contacts 53, the previously 
mentioned bridge path including the resistor 562 
across the line conductors C56 and C57 of the 
trunk line 575, thereby to mark the trunkline 575 
extending between the first dispatcher position 
600 in the dispatcher exchange 30 and the oper 
ator position 835 in the P. B. X 20 as idle. At 
this time, the previously mentioned established 
Connection between the first dispatcher position 
690 in the dispatcher exchange 3 and the oper 
ator position 835 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 335 in the P. B. K2C 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 600, such, for example, as 
the trunk line. 55, and then operates the ap 
paratus at her position, thereby to cause ringing 
current to be projected over the line conductors 
C56 and C57 of the trunkline 575. The projec 

line 575. The operator at the operator position 75 tion of ringing current over the line conductors 
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C57 and C577 of the trunk line 55 completes a 
circuit for energizing the right-hand, winding of 
the ring-up relay R665 in the trunk circuit 560 
individually associated with the trunk line 575, 
this circuit extending from the line conductor 
C5 of the trunk line 576 by way of the contacts 
52, the condenser 56, the right-hand winding 
of the ring-up relay R585 and the contacts 56 to 
the line conductor Cs of the trunk line 55. 
When thus energized, the ring-up relay R565 op 
erates to complete, Rt the contacts 566, the pre 
viously mentioned holding circuit for energizing 
the left-hand winding thereof and to interrupt, 
at the contacts 56, the previously traced circuit 
for energizing the right-hand winding thereof. 
Further, the ring-up relay R565 completes, at 
the contacts 568, an obvious circuit for illuminat 
ing the signal lamp L736 at the first dispatcher 
position 660. The illumination of the signal lamp 
L36 indicates to the dispatcher at the first dis 
spatcher position 60 that a call on the trunk line 
55 is waiting to be answered. 

in order to answer the call on the trunk line 
55, the dispatcher at the first dispatcher posi 
tion 600 operates the P. B. X key K C away 
from its normal position, thereby to complete, at 
the contacts 3, the previously mentioned cir 
cuit for energizing the lower winding of the con 
trol relay R855, thereby to cause the control re 
lay R555 to operate and cause operation of the 
switching relay R65, whereupon the control re 
lay R665 restores, as previously explained. Also, 
at the contacts 11 of the P. B. ? key KG, 
there ds completed the previously mentioned cir 
cuit for energizing the winding of the cutoff relay 
R576, thereby to cause the latter relay to operate. 
Upon operating, the cutoff relay R576 interrupts, 
at the contacts 5A, the previously mentioned 
holding circuit for energizing the left-hand wind 
ing of the ring-up relay R565, thereby to cause é 
the latter relay to restore and interrupt, at the 
contacts 568, the previously mentioned circuit for 
illuminating the signal lamp IL 36. Further, the 
cutoff relay R670 completes, at the contacts 68, 
the previously mentioned bridge path including 
the resistor 562 between the line conductors 
C56 and C577 of the trunk line 5' 5. At this 
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time, a connection is established between the first 
dispatcher position 66G. in the dispatcher ex 
change 36 and the operator position 335 in the 
F. B. 3C 20 including the trunk line S75. This 
connection might have originated in the central 
office ( or in the P. B. X 26. In the event the 
connection originated in the central office 6, 
the call is first extended from the central office 
fe to the P. B.E.2e by way of an idle one of the 
trunk lines extending therebetween, such, for ex 
2nple, as the trunk line 836. After the operator 
at the operator position 886 answers the call on 
the trunk line 866 the call is extended by way of 
the trunk line 575 to the first dispatcher position 
660, in the manner previously explained. The re 
lease of the established connection between the 
first dispatcher position 606 in the dispatcher e 
change 30 and the operator position 835 in the 
P. B. X 28 and between the operator position 835 
in the P. F. x 2 and the central office AG is the 
same as that previously explained, 
The dispatcher at any one of the dispatcher 

positions in the dispatcher exchange 30, such, for 
example, as the first dispatcher position 606, may 
extend a connection to either one of the radio 
stations 58 or 60. In order to extend a connec 
tion from the first dispatcher position 660 in 
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the dispatcher exchange 30 to the radio station 
50, the dispatcher at the first dispatcher position 
60, operates the radio station key K20 to its 
left-hand position, thereby to complete, at the 
contacts 2 and 23 thereof, an obvious connec 
tion between the trunk circuit at the first dis 
patcher position 6 and the line conductors 
C8 and C. 82 of the trunk line 8 extending 
to the transmitter 850 in the radio station 50. 
Also, at the contacts 22 of the radio station key 
K2, there is completed the previously men 
tioned circuit for energizing the lower winding 
of the control relay R656, thereby to cause the 
control relay R655 to operate and effect the op 
eration of the switching relay RS50, whereupon 
the control relay R655 restores, as previously ex 
plained. Also, at the contacts 23 of the radio 
station key K2, there is completed an obvious 
circuit for illuminating the signal lamp L3 at 
the first dispatcher position 600, 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 the 
dispatchers thereat that the radio station 5() is 
busy at this time. Finally, at the contacts 24 of 
the radio station key K2, there is completed 
an obvious path for applying battery potential 
to the control conductor C83 of the trunk line 
8G extending to the transmitter 85C in the radio 

station (50. The application of battery potential 
to the control conductor C83 of the trunk line 
8 renders the transmitter 850 operative for 

broadcast purposes. Accordingly, at this time, 
an operative connection is completed between the 
trunk circuit at the first dispatcher position. 609 
and the transmitter 35 in the radio station 56 
for broadcast purposes. 

In view of the foregoing explanation of the 
mOde of Operation of the apparatus at the First 
dispatcher position 600 to answer an incoming 
call extended thereto from one of the telephone 
Stations in the dispatcher exchange 3 or from 
the operator position 335 in the P. B. x 26), it 
Will be understood that, after the dispatcher at 
the first dispatcher position SBC has answered 
a call from a telephone station in the dispatcher 
exchange 36, 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 600, 
Such, for example, as the first link. 360, or a, call 
from the operator position 335 in the P. B. X 2. 
routed thereto by Way of an idle one of the trunk 
lines extending betWeen the P. B. EK 20 and the 
first dispatcher position 6 (e) in the dispatcher 
exchange 39, such, for example, as the trunk 
line 55, he may hold the incoming call and 
broadcast the message received by way of the 
radio station 5). For example, the dispatcher at 
the first dispatcher position 6 may selectively 
communicate with the person at the telephone 
station T in the dispatcher exchange 3 and 
broadcast by Way of the radio station 50 by con 
trolling the link key KB 56 and the radio station 
key K. 2). More particularly, when the dis 
patcher at the first dispatcher position S0 is 
communicating with the person at the telephone 
station T, the radio station key Ki 2 is re 
turned to its normal position and the link key 
K56 is operated to its talk position; on the other 
hand, when the dispatcher at the first dispatcher 
position 608 is broadcasting by way of the radio 
station 50, the radio station key K226 is operated 

  



to its left-hand position and the link key K56 
is returned to its normal position. 

Similarly, the dispatcher at the first dispatcher 
position 800 may selectively communicate with 
She operator at the operator position 835 in the 
P. B. x. 2) and broadcast by way of the radio 
station S6 by controlling the P. B. X key E. 
and the radio station key K20. More particul 
larly, when the dispatcher at the first dispatcher 
position 600 is communicating with the operator 
at the operator position 835 in the P. B. X 20, 
the radio station key K2O is returned to its 
normal position and the P. B. X. key KO is 
operated away from its normal position; on the 
other hand, when the dispatcher at the first dis 
patcher position 600 is broadcasting by way of 
the radio station 50, the radio station key KT20 
is operated to its left-hand position and the 
P. B. X key KO is returned to its normal posi 
tion. 

In order to release the transmitter 850 in the 
radio station 5), 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 KT20 to its normal position. When 
the radio station key K2O is returned to its nor 
mal position there is interrupted, at the con 
tacts 72 and 723 thereof, the previously men 
tioned connection between the trunk circuit at 
the first dispatcher position 600 and the trunk 
line 780 extending to the transmitter 850 in the 
radio station 50. Also, at the contacts 724 of 
the radio station key KT20, there is interrupted 
the previously mentioned path for applying bat 
tery potential to the control conductor C783 of 
the trunk line 80, thereby to render the trans 
mitter 850 and the radio station 50 ineffective for 
broadcast purposes. Further, at the contacts 
722 of the radio station key K729, 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 725 of the radio station key KT20, there 
is interrupted the previously mentioned circuit 
for illuminating the signal lamp L3 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 600 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 broadcast by Way 
of the radio stations 50 and 60 selectively by ap 
propriately operating the radio station key K720 
in the trunk circuit at the first dispatcher posi 
tion 600. 

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 
dispatcher position 600 to operate the Order key 
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K688 in the trunk circuit at the first dispatcher 
position 60 individually associated with the or-. 
der trunk 53 extending between the first dis 
patcher position 8 and the second dispatcher 
position 833 away from its normal position. 
When the order key K630 is thus operated, there 
is completed, at the contacts 6s2 thereof, the 
previously mentioned circuit for energizing the 
lower winding of the control relay R.655, thereby 
to cause the latter relay to operate and cause 
operation of the switching relay R650, whereupon 
the control relay R855 is restored, as previously 
explained. Also, at the contacts 64 and 643 of 
the order key K640, there is completed an obvious 
connection between the trunk circuit at the first 
dispatcher position 600 and the line conductors 
C68 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 800 that there is a call 
on the order trunk 680 waiting to be answered. 
The dispatcher at the second dispatcher posi 
tion 806 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 
K64 in the trunk circuit at the first dispatcher 
position 600, 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 trunk 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 64 
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 both 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 82, 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. X40 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 the call 
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 823 of the link 825, 
to seize the telephone line S80 extending to the . 
subscriber substation T2. The subscriber at the 
subscriber substation T2 then controls the selec 
tor switch 82 of the link 2, thereby to cause it 
to seize an idle one of the trunk lines in the first 
group of trunk lines extending from the P. A. E. 
40 to the dispatcher exchange 30, such, for ex 
ample, as the trunk line 270. When the selector 
switch 82 seizes the trunk line 26 the line cir 
cut 25 individually associated with the trunk 
line 2G operates in a manner similar to that of 
the line circuit 200 individually associated with 
the telephone line 20 in the dispatcher exchange 
3, as previously explained. More particularly, 
the line circuit 25 operates in order to cause the 
line signal lamps, not shown, at the various dis 
patcher positions in the dispatcher exchange 3 
to be illuminated, thereby to indicate to the dis 
patchers at the various dispatcher positions that 
a call on the trunk line 27C is waiting to be an 
swered. 
The call on the trunk line 276 is answered by 

the dispatcher at one of the dispatcher posi 
tions, such, for example, as the first dispatcher 
position 66, by operating the trunk key, not 
shown, at the first dispatcher position 6 ind 
vidually corresponding to the trunk line 2 G, 
whereupon the line circuit 275 operates to seize 
an idle one of the links in the group of links indi 
vidually associated with the first dispatcher posi 
tion 696, such, for example, as the first link 800, 
in the nanner previously explained. The dis 
patcher at the first dispatcher position 666 then 
operates the link key E. 50 to its talk position and 
returns the trunk key, not shown, individually 
a SSociated with the trunk line 2 to its normal 
position, thereby to complete a connection sub 
stantially identical to that previously traced be 
tween the Subscriber substation 2 in the P. A. E. 
46 and the trunk circuit at the first dispatcher 
position 666 in the dispatcher exchange 30, in 
cluding the link 825 in the P. A. 4E), the trans 
line 2, and the line circuit 25, the first link 
306 and the cable 386 in the dispatcher exchange 
39. Accordingly, a two-way communication con 
nection is established at this tire between the 
subscriber substation T2 in the P. A. SK 88 and 
the first dispatcher position 66 in the dispatcher 
exEchage 3G). Therelease of this established con 
nection is prinarily under the control of the cis 
patcher 3i, the first dispatcher position 66 and 
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is effective when the link key E. 56 is operated 
nonentarily to its released position. When the 
link key 35 is nonentarily operated to its re 
leased position, the first link. 36 and the line 
circuit 25 in the dispatcher exchange 3G are re 
leased in the manner previously explaired. Also, 
when the subscriber at the subscriber substation 
T2 replaces the receiver of the telephone instru 
ment thereat Upon its associated sWitchholok, the 
link 825 in the P. A. 66 is released in a Well 
known maner. ?? ?? 

Further, the subscriber at any subscriber Sub 
station in the P.A. 2: 30 may extend a cal di 
rectly to any one of the telephone stations in the 
dispatcher exchange 39. For example, in order 
to extend a connection from the subscribe sub 
station T2 in the EP. A. to the telephone stas 
tion i? in the dispatcher exchange 36, the Sub 
scriber at the Subscriber Substato T2 frstinita 
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subscriber substation T2 by way of a link, such, 
for example, as the link 825, and a connector 
switch, such, for example, as the connector switch 
82, to the trunk line 8 extending from the 
P. A. X. 4 to the dispatcher exchange 30 and 
directly connected to the telephone line 20 eK 
tending to the telephone station T. 
When the connector switch 82 seizes the trunk 

line 80 the idle or busy condition of the trunk 
line 8 and consequently the telephone line 2 
in the telephone station TA is tested thereby, in 
the usual manner. More particularly, in the 
event the telephone line 20 extending to the tele 
phone station T is busy at this time, ground 
potential appears upon the control conductor 
C24 thereof due to the operated position of the 
line relay R2 () or the operated position of switch 
ing relay R22 and the restored position of the 
line relay R2, depending upon the progress of 
the call on the telephone line 206. In this event, 
the presence of ground potential upon the control 
conductor C26 causes ground potential to be ap 
plied by way of the control conductor C26 in 
the cable 26 to the control conductor of the 
trunk line 3, Whereupon the connector switch 
82, causes busy tone current to be returned to 
the Subscriber substation 2 in the usual Ranner. 
On the other hand, in the event the telephone 

line 20 and the telephone station are idle at 
this time, battery potential appears upon the con 
trol conductor C284 of the telephone line 266 
and is connected by Way of the contro con 
ductor C267 in the cable 285C) to the control co 
ductor of the trunk line 30, thereby to cause tie 
connector switch 32 to project ringing current 
by Way of the trunk line 876 and the cable 289 
over the telephone line 26 to the telephone sta 
tion. The path for applying battery potential 
to the control conductor C204 of the telephone 
line 29 extends from battery by way of the wind 
ing of the cutoff relay R265 and the contacts 282 
to the control conductor C266 of the telephone 
line 2. After the connector switch 326 in the 
P. A. 2, 3 seizes the trunk line 87, it operates 
to cause ground potential to be applied to the 
control conductor thereof, thereby to conplete 
a circuit including the control conductor (C25 
in the cable 266, the control conductor C26 of 
the telephone line 206 and the contacts 242 for 
energizing the winding of the cutoff relay R25. 
Accordingly, the cutoff relay R255 operates to 
interrupt, at the contacts 206 and 262, the previ 
ously traced circuit for energizing the winding of 
the line relay R2C and to complete, at the con 
tacts 208, the previously mentioned circuit for 
illuminating the busy signal lamp L638 at the 
first dispatcher position 69 and the correspondi 
ing busy lamps, not shown, at the other dis 
patcher positions. The illumination of the busy 
signal lamps mentioned indicates to the dis 
patchers at the various dispatcher positions that 
the telephone station T is busy at this time. 
The ringing current projected over the tele 

phOne line 26 to the telephone station 8 causes 
the ringer thereat to be operated. When the ca, 
is answered at the telephone station T a co 
munication connection is established between te 
telephone station i? in the dispatcher exchange 
38 and the subscriber substation T2 in the P. A. X 
40 including the telephone line 2 ?, the cable 
260, the trunk line 38, the connector switch 
82, the link 825 and the telephone line 836). The 
release of this established connection is under 

ates the call and controls the switch train, there- 75 the control of the subscriber at the subscriber 
  



substation T2 in the P. A. 369 and is effected in 
the usual manner, thereby to cause the link 825 
and the connector switch 82 in the P. A. 266 
to be released. When the connector Switch 32 
is released the previously traced circuit for ener 
gizing the winding of the cutoff relay R20 is 
interrupted, thereby to cause the latter relay to 
restore. Upon restoring, the cutoff relay R20. 
interrupts, at the contacts 208, the previously 
mentioned circuit for illuminating the busy signal 
lamp L838 at the first dispatcher position 66 
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 telephone station 
T is idle at this time. 

Conclusions 
From the foregoing it is apparent that a signal 

ing system is provided, which comprises a cen 
tral once, a private branch exchange, a dis 
patcher exchange, a private automatic exchange 
and a number of radio stations, which dispatcher 
exchange is provided with improved signaling ap 
paratus and telephone equipment for establish 
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ing various signaling and telephone connections : 
between the various exchanges and radio stations 
in an exceedingly fast and efficient 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: 
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1. In a telephone system, a 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 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 switching apparatus as 
sociated with said one trunk, and means for con 
necting said one link to said one trunk, 

2. In a telephone system, a 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 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 Switching apparatus aSSOci 
ated with said one trunk, means controlled by 
said impulse sender for connecting said one link 
to said one trunk, and means controllable from 
said operator position for connecting said opera 
tor position to said one link and to said one trunk. 

3. In a telephone system, a 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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operator position for connecting said oserator 
position 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 switching apparatus as 
Sociated with said One trunk, means for connect 
ing said 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, 
a plurality of links, a plurality of trunks individ 
ually associated with said links, an operator po 
sition, a plurality of devices at said operator 
position individually associated with said lines, 
means controlled by a first predetermined opeia 
tion of one of said devices for connecting said op 
erator position to the one of said lines associated 
with said 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 associated 
with Said one trunk, means for connecting said 
one link to said 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 a 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, 
a plurality of links, a plurality of trunks individ 
ually associated with said links, an operator posi 
tion, a plurality of line keys at said 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 said operator is connected 
to one of said lines for connecting said 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 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, means for connect 
ing said one link to said one trunk, and a plurality 
of link-trunk 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 said first 
exchange, a 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 said trunks, an operator position in 
said first exchange, mens Selectively controla 
lable fron said operator position for connecting 
Said operato" positio to any one of Said tele 
phorae lines, thereby to answer 8, call on one of 
Said telephone lines, means controlled when said 
operator position is connected to one of said 
telephone li es for connecting said one telephone 
line to an idle one of Said links, an ingulse 
Sender lia Said fi?"St e:change controllable fron 
said operator position, neans controlled when 
sali one telepioine line is connected to said one 
Îinlik forº connecting said inpulse Sende to the 
One of Seid tru aks associated with said one tele 
phone izle, 3Rhi ile8ras for connecting said one 
link to saiä one tränk. 

... is a telephone system, a first exchange, a 
plurality of teleghone lines extending to said 
first exchange, a secondi exchange, 3, plurality o 
tru Rates extending between said first exchange 
and said second exchange, impulse responsive 
Switching 2pp33ratus in said second exchange as 
Sociated with said trunks, an operator position in 
said first exchange, means selectively control 
lable from said operator position for connecting 
Said operator position to any one of said tele 
phone lines, thereby to Enswer a call on one of 
Said telephone lines, an impulse sender in said 
first exchange controllable from said operator 
position, Enea is controlled when said operator 
position is connected to one of said telephone 
lines for Selecting an idle one of said trunks and 
for connecting said impulse sender to said one 
trunk, and means for connecting said one tele 
phone line to said one trunk. 

8. In a telephone system, a first exchange, a 
plurality of telephone lines extending to said 
first exchange, a second exchange, a plurality 
of trulinks extending between said first exchange 
and Said Second exchange, an operator position 
in said first exchange, means selectively con 
trollable from said operator position for answer 
ing a call on any one of said telephone lines, 
automatic means controlled when a call on one 
of Said telephone lines is answered at said opera 
tor position for selecting an idle one of said 
trunks, and means controllable from said opera 
tor position for extending a call from said first 
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, a first exchange, a 
plurality of telephone lines extending to said first 
exchange, a second exchange, a plurality of 
trunks extending between said first exchange and 
Said Second exchange, an operator position in 
Said first exchange, means selectively control 
lable from Said operator position for answering 

between said police telephone stations and said 
dispatche? 8KchSnge, &, PrivSie SSChange, a plu 
rality of tying extending etween said dis 
patcher eKchange 3 ad gaid. Arvte Kck:82Enge, 
means at each of 32d police telephone stations 
for initiating & Cali C2, the aggociated telephoge 
line, 3, dispatcher posi?ion 232 galcº dispºëchekº &:z- 
change, ne8ns selectively controllakie Srori gaid 
dispatce position for a ENSYF7e?ing II, ca o 2Ey 
one of said telephoshe ires, altognatic gess co 
trolled When a call o? one of Sed teiepoºle lººs 
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a call on any one of said telephone lines, auto 
natic 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 a call over any other of 
said telephone lines and for completing a connec 
tion between said one telephone line and 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 exchange and for complet 
ing a connection between said one telephone line 
and said One trunk, 

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

70 

75 

is answered at said disps&cier position. So ge. 
lecting an idle vCe pº ºsa tºaks, ºd ae8:23 
controllable iron said dispatches gosition or 
Xtending a call from gala dispatche: e:zce:?e 
over Said one truk to 888 private ex3x3:g? g:Rhöl 
for coingleting a consection, etweeg, said, (She 
telephone line and said one 2R. 

ii. Ez a signaling syster, E. pirsaišky og police 
telephone stations, a dispatcher exchange, a pi: 
rality of telephone lines individually exegairag 
between said police telephone stations and ssisi 
dispatcher e:change, a, radio oroadcasting g2 
tion ?xaclü???ng 3, *adio transmitter, 3, trun?: G?? 
tending betweera Said dispatcher ekchanga adi 
Said radio transSnitter, neans at each of Said 
police telephone 8tations for initiaºzºg & c2{} 022 
the associated telephone line, a dispatcher posi 
tion in said dispatchez exchange coa prising 30 
sition equipment including a teleghorne insti 
ment, means Selectively i controllable roma SERåd 
dispatcher position for connecting gid positiona 
equipment to any one o? said telephone lines, 
thereby to answer a call on one of seid telephone 
lines, additional means controllsile room ssic 
dispatcher position for connecting said position 
equipment to said trunk, and means control ed 
When Said position equipment is connected to 
said trunk for rendering operative sede radio 
transmitte, 

12. In a signaling system, a plurality of police 
telephone stations, a dispatcher exchange, a gua 
rality of telephone lines individually extending 
between said police telephone stations and said 
dispatcher exchange, a private exchange, s, plu 
rality of first trunks extending aetween said dis 
patcher exchange and saidi private exchange, 
means at each of said police telephone stations 
for initiating a call on the associated telephone 
line, a dispatcher position in said dispatcher ex 
change Comprising position equipment including 
a telephone instrument, means selectively con. 
trollable from said dispatcher position for co 
necting said position equipment to any one of 
Said telephone lines, thereby to answer a call on 
one of said telephone lines, automatic means 
controlled When said position equipment is con 
nected to one of said telephone lines for select. 
ing an idle one of said first trunks, means con 
trollable from said dispatcher position for ek 
tending a call from said dispatcher exchange 
over said one first trunk to said private exchange 
and for completing a connection between said 
one telephone line and said one first trunk, a 
radio broadcasting station including a radio 
transmitter, a second trunk extending between 
said dispatcher exchange and said radio trans 
mitter, additional means controllable from said 
dispatcher position for connecting said position 
equipment to said trunk, and means controlled 
When Said position equipment is connected to 
Said trunk for rendering operative said radio 
transmitter, 

13. In a telephone system, a plurality of lines, 
a plurality of operator positions, a 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 individually 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 O 
to one of said lines for connecting said one line . 
to an idle one of the links in the associated one 
of saidi 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 a 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 trunks are individually associated with the 
links in the corresponding group of links, means 
selectively controllable from any one of said 

5 

16. In a telephone system, a first exchange, a 
plurality of telephone lines extending to said first 
exchange, a plurality of operator positions in said 
first exchange, a second exchange, a plurality 
of groups of trunks individually associated with 
Said operator positions and extending between 
said first exchange and said 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 
a distributor for assigning idle ones of said trunks 
in said groups of trunks 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 selecting an assigned one 
of the trunks in the associated one of said groups 
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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 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 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 

40 

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 said 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 lines, 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 
first exchange over said one trunk in said one 
group of trunks to said second exchange and for 
completing a connection between said one tele 
phone line and said one trunk in said one group 
of trunks. 
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of trunks, means controllable from said one op 
erator position for extending a call from said 
first exchange over said one trunk in said one 
group of trunks to said second exchange and for 
completing a connection between said one tele 
phone line and said one trunk in said 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 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, auto 
matic means controlled when a call on one of 
said lines is answered at one of said 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, 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 a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
groups of links individually associated vith sai 
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 link distributor for assigning idle 
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 between 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 to assign another idle link in said 
One group 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 one 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 
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 at one of said operator positions for 
seizing said connect means to the use of Said 
One line and for causing said connect means to 

  



complete a connection between said one line and 
an idle one of the links in the associated one of 
said groups of links, iners controlled Whe said 
one line is coaxnected to said one link is Seid 
one group of liairs for releasing said coalect 
means to the Lase of the other of said lines, Indi 
means controliable from said one operator posi 
?ion for exigtening time cali Oxia said one liae Gºver 
said one in in said one group of Riks. 

2{}.. l?n 3, telephong SysteY??, 3, plura?it? Q? l?nes, 
a plurality of automatic switches individually 
associated witi said lines, a glurality of operator 
positions, a plurality of groups of inks individue 
ally associate 7th said operator positions at 
accessible to said 3Witches, neans SelecáVely conº 
rollable fron any one of said operator positions 
for answering a ce. CIA say One of Said lines, 
automatic ineans controlled. When a call on one 
of said lines is answered at One of Said operator 
positions for marking än idile one of the links ir 
the associated one of Said group of links and 
for initiating operation of the associated one of 
said switches, neas controlled. When Said one 

- Switch seizes said marked link for arresting op 
eration of said one switch, thereby to congplete 
a connection bettyeen said one line and Said one 
link in said one group of links, and near as cone 
trollable from said one operator position for ex 
tending the call on said one line over said one 
linkin said one group of inks. 

21. In a telephone system, a plurality of lines, 
a plurality of automatic switches individually 
associated with said lines, a plurality of Operator 
positions, a plurality of groups of ligars individu 
ally associated with said operator positions and 
accessible to said switches, means selectively con 
trollable fron any one of said operator positions 
for answering a call on any one of Said lines, 
automatic means controlled when a call 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 associated one of 
said switches, means controlled when said one 
SWitch seizes Said marked link for arresting op 
eration of said one switch, thereby to complete 
a connection between said 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 said one operator 
position for extending the call on said one line 
over said one link in said one group of links. 

22. In a telephone system, a plurality of lines, 
a plurality of automatic 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 said operator positions 
for answering a ca. On any one of Said lines, 
means including a link distributor for assigning 
idle ones of the links in Said groups of links in 
a predetermined order, automatic means con 
trolled when a call on one of said lines is answered 
at one of Said operator positions for narking 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 said 
marked link for arresting operation of said one 
switch, thereby to complete a 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 linkin said one group of Siraºs, 
and nea as controllied when the call is extended 
over said one link in said one-grolSE of links for 
causing saici link distributor to assign anotiner 
die link in said ole group of links, 
23. I g, telephone systern, a plurality Spi ines, 

a plurality of automatic switches individually 
associated with said lines, 8 plu'ality of operater 
positions, a plurality oi groups of links individit3s 
ally associated with said operator gositions Saad 
accessible to said switches, reas selectively COEas 
trollable from any one of said operator positions 
for answering 8, call O'Ria any one of $$$3idi (3288, 

' toimatic means coratrolled When , ca na OEA 
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of said lines is answered at one of said operator 
positioras for ERRErking an idille one of the links : à 
the associated one of said groups of illes and 
for initiating operation of the associated one og 
Said Switches, Ineans controlled When Saidi OEhe 
Switch Seizes said arred ink for renoving age 
arking from saidi lasit-nimentione link di forº 

arresting operation of Said ore Syitch, thereby 
to complete a connection between said one line 
and S8id one link in said one group of links, 
neas controlled When a link in one of said 
groups of links is marked for preventing narking 
of a link in any other of said groups of inks, 
and means controllable for said one operator 
position for extending the call on said one line 
over SBid. One link in said one group of linics. 

28. in a telephone system, a plurality of lines, 
a plurality of automatic, switches individually 
associated with said lines, a plurality of operator 
positions, a plurality of groups of links individul 
ally associated with said operator positions and 
accessiole to Said switches, neans selectively con 
trollable fron any one of said operator positions 
for answering a call on any one of said dies, 
automatic means controlled when a call 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 associated one of 
said switches, means controlled when said one 
Switch seizes said Emarked link for removing the 
marking from Said last-mentioned link and for 
arresting operation of Said one switch, thereby to 
Cornplete a connection between said one line and 
Said one link in said 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 
narking of a link it any other of said groups 

of links, and means controllable fron said one 
operator position for extending the call on said 
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, a plurality of 
groups of links individually associated with said 
operator positions, automatic means controlled 
upon substantially simultaneous operations of 
the answer means at a number of said operator 
positions to answer at the operator positions 
a call on one of said lines for completing a con 
nection between said one line and an die one 
of the links in the one of said 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, 
a 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 cal 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 One 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 
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operator positions, means at each operator posi- 30 
tion for extending a number of different connece 
tions from said lines over the different links in 
the associated group of links, a plurality of 
identity apparats 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 position, nor 
mally effective means at each operator position 
for selectively operating the corresponding 
tdentity 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, 
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 pf different con 
rections 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 to 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 inks 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 a 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 number of different con 
nections from said tries over the different links 
in the associated group of links, a plurality of 
identity signals at each of said operator pcsi- - 
tions and individually corresponding to said 
lines, operating circuits for said identity signals, 
a plurality of identity apparatus individually 
corresponding to said operator positions, 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 associated with the corresponding oper 
ator position, 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 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 one of said operator positions for 
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 said 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 
controllabie 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 position, 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. 

31. In a telephone system, a plurality of lines, 
plurality of operator positions, a plurality of 

55 

60 

65 

groups of inks 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 
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 position, a nor 
mally effective and selectively operable control 
device at each Operator position for selectively 
operating the corresponding identity apparatus, 
and means including an identity distributor con 
trolled upon substantially simultaneous opera 
tions of the control devices at a number of said 
operator positions for preventing operation of 
each of said identity apparatus except the iden 
tity apparatus corresponding to the particular 
Operator position at which a control device is 
first operated. - 

- KARL. L. BURGENER. 

  


