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CONTROL, SYSTEM 
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Cheek, East Liberty, Pa., assignors to Westing 
house Electric Corporation, East Pittsburgh, 
Pa., a corporation of Pennsylvania 

Application December 22, 1944, Serial No. 569,355 
(C1. 179-2) 12 Claims. 

Our invention relates, generally, to remote con 
trol and communication systems, and has refer 
ence in particular to supervisory control and tel 
ephone carrier communication systems. 

Generally stated, it is an object of our inven 5 
tion to provide a supervisory control and tele 
phone Communication system which is simple 
and inexpensive to manufacture and is easy to 
Operate. 
More specifically, it is an object of our inven 

tion to provide for communicating in either di 
rection between a dispatching office and a plu 
rality of remote stations by means of telephone 
Over the carrier channel of a supervisory control 
carrier system of the multistation type through 
a point of the supervisory control system. 

It is also an object of our invention to provide 
for communicating by telephone over a super 
visory control channel, using the same carrier 
transmitters and receivers used in connection 
with the supervisory control equipment. 
An important object of our invention is to pro 

vide for automatically resetting the supervisory 
control equipment at the end of a telephone com 
munication over a telephone circuit established 
through a point on the supervisory control 
equipment. 
Another object of our invention is to provide 

for transmitting a point selection check code 
when setting up a telephone circuit between a 
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dispatching office and a remote station, only when 
the Operator at the point with which it is desired 
to communicate answers the telephone. 
Yet another object of our invention is to pro 

Vide.for transmitting coded impulses over a com 
mon carrier channel in a supervisory control and 
telephone carrier system by keying the transmit 
ter to produce impulses, and to provide for re 
Setting the supervisory control equipment at the 
end of a communication by means of a tone. 
transmitter in order to distinguish from a rela 
tively long interval of carrier operation during 
a telephone communication. 

Still another object of our invention is to pro 
vide for placing the carrier frequency on the com 
munication channel for a telephone communica 
tion only when the supervisory point selection 
functions are completed. 
A further object of our invention is to provide 

for Operating the line relay in a supervisory con 
trol system directly from the carrier frequency 
receiver. 

It is also an important object of our invention 
to provide for synchronizing the operation of the 
line relays at the dispatching office and at each 
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of a plurality of remote stations in Order to pro 
vide for effectively locking out the stations with 
which it is not desired to communicate. 
Other objects will in part be obvious, and will 

in part be described hereinafter. 
In accordance with our invention, a carrier Su 

pervisory control system is operated by keying 
the carrier transmitters at the dispatching office 
and at the remote stations to produce coded car 
rier impulses, and Operating carrier receiving re 
lays as line relays in response to said impulses for 
selectively performing Operational and Supervis 
ory functions at the dispatching office or at any 
one of a number of remote stations. 
Telephone communication is selectively effect 

ed between any one of the remote stations and 
the dispatching office in either direction over the 
carrier channel by means of the supervisory 
transmitters and receivers through points of the 
supervisory control system by operating the ap 
propriate telephone point keys. Sending of the 
point selection check code from the called sta 
tion is prevented until the operator answers, so 
that the operator calling may then proceed with 
Out delay. As soon as the checking operation is 
completed, the carrier frequency may be main 
tained for conversation purposes. Replacement 
of the telephone at the dispatching office auto 
matically resets the supervisory equipment by 
transmitting a tone over the carrier channel, 
and releases the supervisory equipment at the 
office and at the remote stations for subsequent 
Supervision or communication purposes. 

For a more complete understanding of the na 
ture and scope of our invention, reference may 
be made to the following detailed description, 
which may be read in connection with the ac 
companying drawings, in which: 

Figure 1 is a diagrammatic view of the dis 
patching office Supervisory control and telephone 
equipment in a single frequency supervisory com 
munication carrier system embodying the inven 
tion in one of its forms; 

Fig. 2 is a diagrammatic view of the super 
visory control and telephone equipment at any 
One of a plurality of remote stations in single 
frequency Supervisory communication carrier 
system embodying the invention in the same form 
and corresponding to the office equipment of 
Fig. 1; 

Fig. 3 is a diagrammatic view of the supervisory 
control and telephone equipment at the dispatch 
ing office in a two-frequency supervisory control 
communication system, embodying the invention 
in another of its forms; and 



2 
Fig. 4 is a diagrammatic view of the supervisory 

control and telephone equipment at any number 
of remote stations in a two-frequency supervisory 

: control Conmunication System, corresponding to 
the office equipment shown in Fig. 3. 

Referring to Fig. 1, the reference numeral to 
may denote, generally, the dispatching office 
equipment of a supervisory control communica 
tion System. The Supervisory control equipment 

may comprise sending equipment for operat 
ing a carrier transmitter 2 to transmit coded 
impulse signals over the conductors 3 of a trans 
mission line or the like, through coupling means 
4 comprising, for example capacitors and in 

ductances. 
also comprise the necessary receiving equipment 
for operation from a carrier receiver 5, which 
may be also coupled to the conductors 3 through 
the coupling means f4. 
The supervisory control equipment ft may be 

of the multistation type, which is described in 
detail and shown in Figs. 1 through 4 of Reissue 
Patent No. 21,284, issued on December 5, 1939, to 
H. P. BOSWau. Since the principal portion of the 
dispatching office supervisory control equipment 
in the present invention is identical with the 
equipment shown and described in the Boswau 
patent, it has been represented by the boxed en 
closure f6 marked "Dispatching office supervisory 
'coding and control equipment.' For the pur 
pOSes of Simplification, the only equipment shown 
in Fig. 1 of this application is that which departs 
from the showing in Figs. 1 through 4 of the 
Boswau patent. For example, in the vertical col 
lumn of relays to the right of the enclosure s are 
those of the Boswau patent to which additional 
Connections Or changes of the circuits thereof 
have been made, as well as any new relays which 
have been added. The relays which appear in 
the Boswau patent bear the same designations 
RS in the BoSWau patent and have the additional 
contacts and circuits designated by numerals dif 
ferent from any appearing in the Boswau patent. 
Equipment added to that of the Boswau patent is 
designated by numerals not appearing in the 
BOSWau patent. 
Instead of having the impulsing or sending relay 

430 connect the Supervisory conductors to a source 
of direct current, as in the system of the Boswau 
patent, the impulsing relay 430 may be used to key 
the transmitter 2 for sending carrier frequency 
inpulses over the conductor f3. Front contact of 
ill nature, 430a, of the impulsing relay may be 
used for this purpose. 
The receipt of supervisory signals from a remote 

Station may also be effected in a different manner 
from that described in the Boswau patent. The 
line relay 43, instead of being energized by direct 
Current inpulses, may be energized directly from 
the carrier receiver 5, thus operating both as a 
line relay and as the receiving relay of the carrier 
System. 

In order to provide for telephone communica 
tion in either direction between the dispatching 
office and any one of the remote stations, tele 
phone equipment f may be provided comprising, 
for example, a handset 8 which may be connected 
to the carrier transmitter and receiver through 
a nodulator 9 of a type well known in the art. 
Means such as the hook switch 20 may be provided 
in connection with the handset 8 for controlling 
different auxiliary telephone circuits. A bell 2 
provides a signal for calling the operator. 

For the purpose of preventing interference be 
tween the supervisory control equipment and the 

The supervisory equipment if may 
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telephone equipment, provision may be made for 
connecting the handset 8 with the telephone 
equipment of any one of the remote stations over 
the conductors 3, through a point of the super 
visory control equipment . For example, the 
point relay 6 of the Boswau patent may be used 
as illustrative of any number of telephone point 
relays, and the supervisory lamp associated there 
With designated in the present instance by the nu 
meral 23 may be used to indicate a call over the 
Supervisory control equipment from a telephone 
at one of the remote stations. The operate key as 
Sociated with the point relay 6 and designated 
by the numeral 24 may be representative of the 
telephone selection key for any one of the remote 
stations. 

In order to provide for ringing the bell 2 in re 
Sponse to an incoming call from a remote station, 
it may be connected to a suitable source of operat 
ing potential such as the usual indirect positive 
bus through a front contact of armature 6d of 
the telephone point relay 6. Back contact and 
arnature 20b of the hook switch 20 may be used 
to open the bell circuit as soon as the operator 
answers. Ringing of the bell when the handset 8 
is replaced on the hook may be prevented by using 
contacts of one or more of the supervisory con 
trol relays responsive to sending and receiving op 
erations, such as, for example, back contact and 
arnature 42f of the point check code stop relay 
42, and front contact and armature 404f of the 
start relay 404. 

. In order to indicate to the operator at a remote 
station that the operator at the dispaching office 
is ready the Sending of a point selection check 
code from the dispatching office may be prevented 
until the operator answers the telephone. For 
this purpose, normally open front contact and ar 
mature 20c of the hook switch 20 may be used in 
the operating circuit of the point check code start 
relay, which would otherwise be set up through 
front contact and armature f 6a of the point re 
lay 6 for initiating the point seelction check 
code. This enables the calling operator to proceed 
With his conversation as soon as he receives the 
check code signal, with the assurance that the 
Operator at the called station has lifted the hand 
set from the hook and is ready. 

During a conversation, since this is a single fre 
quency System, a "push-to-talk' switch 25 may 
be used to energize the carrier transmitter 2. In 
Order to prevent interruption with the supervisory 
Control functions during station selection, by in 
advertent operation of the “push-to-talk' switch, 
means may be provided for rendering the switch 
25 inoperative until the supervisory functions are 
completed. For example, front contact and ar 
mature 6b of the point relay 6, which operates 
upon receipt of the point check Code when the dis 
patcher is calling a remote station, and upon ter 
mination of the point Selection code upon an in 
coming call, and back contact and armature 42e 
of the sending start relay 427, which operates 
upon the initiation of an outgoing call from the 
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dispatching office, may be connected in series cir 
cuit relation with the 'push-to-talk' switch 25. 
In order to distinguish from the long impulse 

caused by the maintenance of carrier during a 
telephone conversation, resetting of the super 
Visory control equipment at the termination of 
a communication may be provided in a somewhat 
different manner than in the system of the Bos 

75 
Wall patent. A reset relay 9, which is similar to 
that shown in the Boswau patent, may be used to 
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operate a tone transmitter 26 used with the trans 
mitter 2 for transmitting a resettOne. 

In order to provide for automatically resetting 
the supervisory control equipment, an auxiliary 
reset relay 28 may be provided for normally main 
taining the operating circuit of the reset relay 49 
open when the point selection relay 6 picks up 
and closes front contact and armature 6c, until 
the telephone is picked up, and then providing for 
closing this circuit as soon as the handset at the 
dispatching office is returned to its hook. Opera 
tion of the auxiliary reset relay 28 in response to 
operations initiated at the dispatching office is 
prevented by means of normally closed back con 
tact and armature 45f of the point selection code 
stop relay 45, which is energized upon the Com 
pletion of a point selection code sent from the dis 
patching office. A break contact and armature 
42g of the point selection check code stop relay 
42 may be used in the operating circuit of the 
auxiliary reset relay 28 so that the relay will be en 
ergized on operations initiated at a remote sta 
tion, and then deenergized when the dispatching 
office telephone is picked up. A break contact and 
armature 42 f of the receiving drive relay 42 may 
be used to prevent simultaneous operation of re 
lays 49 and 28 upon operations initiated at a re 
mote station. Operation of the reset relay 
through any other supervisory circuit while the 
carrier is on the line is prevented by back contact 
and armature 43b of the line relay 43. A tone 
blocking filter 22 may be used to block from the 
line voice frequencies of the reset tone frequency. 

Referring to Fig. 2, the reference numeral 30 
may denote, generally, the equipment at any one 
of the remote stations of a single frequency car 
rier supervisory control communication System, 
comprising supervisory control equipment 3 in 
cluding sending equipment for Operating a car 
rier transmitter 32 coupled to the conductors 3 
through coupling means 4. A carrier receiver 
35 may be connected to the conductors 3 for 
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3 
with a hook switch 40 for controlling Operation 
of the phone circuits and a bell 4 may be pro 
vided for calling the operator. 
As in the case of the dispatching office tele 

phone equipment, operation of the carrier trans 
mitter may be effected by means of a "push-to 
talk' switch 45. Contacts of supervisory con 
trol relays such as, for example, the point re 
lay 75 and of the check code start relay 50 
may be used in series circuit relation with the 
"push-to-talk' switch 45 to prevent inadvertent 
operation of the carrier transmitter during a 
Supervisory operation. 

Ringing of the bell 4 may be effected through 
front contact and armature 75a of the point 
relay. Break contacts and armatures of the 
start relay 56 and point check code stop relay 
523 may be used to prevent ringing of the phone 
When the handset is returned to the hook, as ex 
plained in detail in connection with Fig. 1. 

Resetting of the supervisory equipment at the 
remote station may be provided by reconnecting 

25 

30 

35 
43. 

40 

receiving impulses transmitted from the dispatch 
ing office or other remote stations for Operating 
supervisory control receiving equipment includ 
ing a line relay 5 directly. The line relay in 
this instance functions as a carrier receiving 
relay and also operates into the counting chain 
of the supervisory control equipment in a man 
ner of a line relay as described in detail in the 
Boswau patent hereinbefore referred to. A prin 
cipal portion of the supervisory control equip 
ment is identical with that described in detail in . 
the Boswau patent and has been represented 
generally by the boxed enclosure 36. The line 
relay 5 and the sending or impulsing relay 
SO operate in connection with the carrier re 
ceiver and transmitter in a manner similar to 
that described in connection with the dispatch 
ing office equipment shown in Fig. 1. The super 
visory equipment of Fig. 2 corresponds to the 
station equipment shown in Figs. 5, 6 and 7 of 
the Boswau patent. 
Telephone equipment 37 comprising, for exam 

ple, a handset 38 may be connected to the car 
rier transmitter 32 and carrier receiver 35 through 
a modulator 39 of a type well known in the art 
for Operation through a point of the Supervisory 
control equipment. For example, in place of the 
auxiliary switch 35 of the Boswau patent the 
supervisory control relay 72 may be provided 
with a telephone call key 34 for initiating a 
supervisory code to the dispatching office to indi 
cate a telephone call from the remote station. 
The telephone handset 38 may be provided 
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the reset relay 508 of the Boswau patent for 
operation from a tone receiver 43 in response to 
a reset tone transmitted from dispatching office, 
and which is readily distinguished from the long 
carrier pulse during conversation. Armatures 
534 and 599 of the reset relay 508 may be changed 
from the arrangement shown in Fig. 5 of the 
Boswau patent, so as to be normally closed in 
stead of normally open, for effecting resetting 
upon Operation in response to a reset tone from , 
the dispatching office. A tone blocking filter 
44 may be provided for blocking the voice fre 
quency of the reset tone from the tone receiver 

Since Supervisory functions may be performed 
Over other points of the supervisory control equip 
ment in a manner similar to that described in 
detail in the BOSWall patent hereinbefore re 
ferred to, it is necessary only to consider, in 
the case of the present invention, the establish 
ment of telephone communication when initiated 
from a dispatching office and when initiated from 
One of the remote stations. 
To call any one of the remote stations from 

the dispatching office it is only necessary for the 
dispatcher to pick up the telephone handset 8 
and operate a telephone call key, such as the 
point key 24 associated with the point relay B 
of Fig. 1. When this is done, the proper sta 
tion, group, and point selection relays are auto 
matically energized for selecting the telephone 
point at the desired station in the manner de 
scribed in connection with the selection of the 
circuit breaker point in the Boswau system. 
These circuits are not shown since they are simi 
lar to the circuits traced and described in de 
tail in the Boswau patent, and are similar in 
every respect to those for any other supervisory 
control point. 
In the course of operation of these relays, the 

impulsing or sending relay 430 is energized, which 
connects the carrier transmitter 2 for operation 
through and front contact and armature 430a 
as as to start impulsing. The signals transmitted 
by the carrier transmitter 2 are received by the 

70 

carrier receiver 5 at the dispatching office, as 
Well as the different carrier receives 35 at the 
remote stations. Accordingly, the line relay 43 
at the office, and all of the line relays 5 at 
the remote stations, which are directly oper 
ated from their respective carrier receivers, are 

s 
operated in step, in a manner similar to that 
described in the direct-current impulse system 



4. 
of the Boswau patent, and which is necessary 
for multistation selection. At the completion of 
the station selection. Code, the desired station is 
selected and all the other stations are locked out. 
This arrangement of lock-out is described in de 
tail in the Boswau patent and need not be re 
peated here. 
When the desired station has been selected, the 

station check code is automatically transmitted 
from that station in the usual manner. Receipt 
of the station check code at the dispatching office 
initiates the transmission of the point selection 
code from the dispatching office. Upon the re 
ceipt of this code at the remote station, the point 
relay 75 is energized. Since the telephone at 
that location is not yet picked up and the point 
check code stopping relay 523 and the start re 
lay 56 are deenergized, a circuit is provided for 
the telephone bell 4 at the remote station, ex 
tending from the negative terminal through the 
bell 4, back contact and armature 523a of the 
point check code stop relay 523, back contact and 
armature 56e of the start relay 56, normally 
closed back contact and armature 4.0a of the hook 
switch 40, and front contact and armature 75a 
of the point relay 75 to the indirect positive 
terminal. The telephone bell rings until the 
telephone is picked up, opening back contact and 
armature 4.0a of the telephone hook switch 40. 
Operation of the hook switch 40 closes nor 

mally open front contact and armature 40b of 
the hook switch, completing a circuit through 
front contact and armature 75c of the point 
relay 75 for the transmission of the point check 
code in the usual manner. Receipt of the point 
check code at the dispatching office results in the 
telephone point relay 6 being energized, which 
lights the lamp 23 indicating that the operator 
at the called station has answered. 
Immediately upon completion of the point 

check code, telephone conversation can be start 
ed by operation of the "push-to-talk' switch at 
either the dispatching office or remote station, 
since the point relays are both up and the start 
relays are down. An energizing circuit may be 
provided at the dispatching office for the carrier 
transmitter 2 from the upper terminal there 
of through back contact and armature 42 le of 
the check code start relay 427, front contact and 
armature 6b of the point relay 6, and contact 
25a of the “push-to-talk' switch 25 to the lower 
terminal of the carrier transmitter. At the re 
mote station a similar operating circuit is pro 
vided for the carrier transmitter 32 through con 
tact 45a of the “push-to-talk'switch, back con 
tact and armature 507a of the check code start 
relay 507, and front contact and armature 5b 
of the telephone point relay 75. 
Upon the termination of a communication, the 

handset 8 at the dispatching office is replaced 
on the hook, and an energizing circuit is pro 
vided for the reset relay 49, extending from the 
positive terminal through front contact and ar 
mature 6c of the point relay 6, conductor 46, 
back contact and armature 20a of the hook 
switch 20, back contact and armature 42ff of the 
receiving drive relay 42, back contact 28a of the 
auxiliary reset relay 28, back contact and arma 
ture 43 fb of the line relay 43 through the oper 
ating coil of the reset relay 49 to the negative 
terminal of the source. A holding circuit is pro 
vided through front contact and armature 49c. 
Operation of the reset relay 49 provides an 

obvious energizing circuit for the reset control 
relay 405 through front contact and armature 
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49a, thereby providing an operating circuit for 
the tone transmitter 26 through front contact 
and armature 405b of the control relay. Since 
the impulsing relay 430 is energized through ar 
mature 444 and front contact of the reset control 
relay 405 the carrier transmitter 2 is set into 
operation and the reset tone is transmitted over . 
the conductors f3. At the remote station the 
reset.relay 508 is operated from the tone receiver 
43, disconnecting the armature 599 and the source 
of indirect positive from the positive terminal of 
the source, thereby releasing the supervisory con 
trol equipment at the remote station in a manner 
similar to that described in detail in the Boswau 
patent. 
When a communication is initiated from a re 

mote station the handset 38 is picked up and the 
telephone call key 34 is operated. The super 
visory relay 72 picks up and a supervisory signal 
is sent out in the usual manner so that the proper 
station, group and point Selection relays at the 
dispatching office are energized, and all other 

25 

30 

35 

remote stations lock out in the manner described 
in the BOSWall patent. 

Receipt of the telephone point selection code re 
sults in the point relay if 6 at the office being 
energized, lighting the telephone call lamp 23. 
A circuit is prepared for sending the point selec 
tion check code, but which is held open by front 
contact and armature 20c of the hook switch un 
til the handset f8 is picked up. The bell 2 is 
energized by a circuit extending through front 
contact and armature 6d of the point relay, 
front contact and armature 20tb of the hook 
switch, back contact and armature 42f of the 
point check code stop relay and back contact 

... and armature 404f of the start relay. It con 
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tinues to ring until the handset is picked up. 
When the handset is picked up the bell circuit. 

is opened and front contact and armature 20c of 
the hook switch complete the circuit for sending 
the point check code. When this code is termi 
nated conversation may be commenced since the 
point relay 75 picks up and sets up an operat 
ing circuit for the carrier transmitter through 
front contact and armature 75b and back con 
tact and armature 50la, which may be completed 
by operating the “push-to-talk' switch 45. At 
the office the transmitter circuit is likewise Com 
pleted through contacts 25a of the “push-to-talk' 
switch 25, front contact and armature f 6b of the 
point relay, and back contact and armature 427e 
of the sending start relay 427. 

Reset may be effected exactly as described in 
connection with a communication originating 
from the office, since reset is initiated from the 
office in both instances. 

Referring to Fig. 3, the reference numeral 50 
may denote, generally, supervisory control and 
communication equipment for a dispatching office 
having supervisory, control equipment 5 includ 
ing an impulsing relay 430 for operating a car 
rier transmitter 52 for transmitting coded im 
pulses of a carrier frequency Fi over conductors 
f3 of a transmission line or the like. Receiving 
equipment including a line relay 43 f may operate 
from a carrier receiver 55 operating on a differ 
ent frequency Fa. 
The supervisory control equipment may com 

prise, in part, equipment identical with that de 
scribed in detail in the reissued Patent No. 21284, 
dated December 5, 1939, to H. P. Boswau, and . 
represented by the enclosure 56 and other equip 
ment shown in the Boswau patent but which has 
been changed in some respect. Additional equip 
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ment bears designations different from any nun 
bers used in the Boswau patent, and may thus 
be distinguished therefrom. 
Telephone communication may be effected be 

tween the office and any of the remote stations 
by means of telephone equipment .57 including a 
handset 58, which may be connected to the trans 
mitter 52 and receiver 55 by a modulator 59 for 
communication in One direction. On the One fre 
quency and in the other direction. On the other 
frequency. A hook switch 80 and a bell B may 
be provided in the usual manner. , 
The telephone equipment may, as in the case 

of the system shown in Fig. 1, be connected for 
communication over the conductors 3 by the su 
pervisory control equipment 5, and for the pur 
poses of illustration is shown as Connected 
through the same point of the Boswau system as 
in the Case of the single frequency system of Figs, 
1 and 2. 
The bell 6 may, as shown in Fig. 1, be con 

nected through make contact and armature Ba 
of the point relay 6, back contact and arma 
ture 404f of the start relay 404, and back con 
tact and armature 42b of the check code stop 
relay 42, as well as back contact and armature 
60b of the hook switch 60, for the same reasons 
hereinbefore set forth in connection with the 
description applied to the system of Fig. 1. 

Resetting may be effected in a manner similar 
to that described in connection with the system 
of Fig. 1, by means of a reset relay 49, control 
relay 405, and an auxiliary reset relay 68 which 
provide for automatically operating a tone trans 
mitter 66 to "transmit a resettOne. A tone block 
ing filter 82 keeps voice frequencies correspond 
ing to the reset tone from the transmitter. 
The carrier receiver 52 may be connected for 

directly operating the line relay 43 f in a manner 
similar to that described in connection with the 
System shown in Fig. 1 of the drawings. In most 
other respects, including the selection and check 
ing of station, group and point, the supervisory 
control and telephone equipment at the dispatch 
ing office may be substantially similar to that de 
scribed in connection with the single-frequency 
system shown in Fig. 1. 

However, in order to provide for synchronizing 
the operations of the line relays at the dispatch 
ing office and at the remote stations, since, in 
this instance, they are responsive to different op 
erating frequencies, provision may be made for 
operating the line relay 43 in response to oper 
ations of the impulsing relay 430. For example, 
an operating circuit may be provided for the line 
relay 43 f which is in parallel with the operating 
circuit through the receiver 55. 
terminal of the carrier receiver 55 may, for exam 
ple, be connected to the negative terminal of the 
source through front contact and armature 430a 
of the impulsing relay 430. The line relay 43, 
which is normally energized from the carrier re 
ceiver, may thus be directly energized by the im 
pulsing relay 430. 
The line relay 43 therefore operates, inter 

rupting the energizing circuit for the impulsing 
relay 430 by providing an energizing circuit for 
the control relay 429 (not shown) through arma 
ture 45 in the same manner as described in the 
Boswau patent. Accordingly, the counting chain 
at the dispatching office is operated whether the 
office is sending or receiving, so that the line re 
lays at all of the remote stations operate in step 
with the line relay at the dispatching office. In 
this manner synchronization of the line relays 
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may be secured, in effect internally, thus enabling 
Operation of the two-frequency system to lockout 
all of the stations but the desired station in a man 
ner which is described in detail in the Boswau 
patent. 
Referring to Fig. 4, the reference numeral 70 

may denote, generally, the supervisory control 
communication system of a two-frequency su 
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pervisory control communication system at any 
one of the remote stations thereof. The super 
visory control equipment 7 may be represented, 
in part, by a boxed enclosure 76 which represents, 
in general, the principal portion of the supervi 
sory control equipment, which is similar in every 
respect to that described in detail in the herein 
before mentioned Boswau patent, while the addi 
tional equipment and that which has been 
changed or to which additions have been made 
is shown outside the boxed enclosure but adja 
cent thereto, 
As in the case of the dispatching office equip 

ment shown in Fig. 3, the supervisory control 
equipment is adapted for operation in connection 
with a carrier transmitter 72, which may be op 
erated by the impulsing relay Slf to transmit a 
frequency Fa corresponding to that of the dis 
patching office receiver, whereas the carrier re 
ceiver 75 operates on a carrier frequency F cor 
responding to the frequency of the dispatching 
office carrier transmitter. 
Synchronization of the line relays at the dis 

patching office and remote stations may be ef 
fected in the manner described in connection 
with the description of the dispatching office 
equipment of Fig. 3. For example, the line re 
lay 5 may be operated every time the impuls 
ing relay 50 operates by providing an auxiliary 
front contact and armature 5f Oa for completing 
the connection of the operating winding of the 
line relay 5 to the negative terminal of the 
Source independently of the carrier receiver 55. 
The line relay 5 thus operates each time the 
impulsing relay operates and terminates the im 
pulse directly, thus insuring operation of the 
counting chain on sending as well as receiving 
Operations. 
The telephone equipment TT may be repre 

sented by the handset 78 which may be disposed 
to operate through the carrier transmitter and 
receiver by means of a modulator 79 over a cir 
cuit which may be selected through a point on 
the Supervisory control equipment. A hook 
Switch 80 and a bell 8 may also be provided as 
described in connection with the station equip 
ment shown in Fig. 2. 

Reset may be effected at the end of an opera 
tion by means of a reset relay 508 operated from 
a tone receiver 83 operated from the carrier re 
ceiver 75 in response to a reset tone transmitted 
by the tone transmitter 66 at the office, in a man 
ner similar to that described in connection with 
the System of Figs. 1 and 2. A tone blocking fill 
ter 84 keeps voice frequencies from the tone re 
ceiver. 

In order to maintain the carrier frequency dur 
ing conversation means such as the carrier con 
trol relay 86 may be provided for operating the 
transmitter 72. The carrier control relay 86 may 
be energized through front contacts and arma 
ture T 5b of the point relay 75, a back contact 
and armature 50Ta of relay 507, and a front con 
tact and armature 80b of the hook switch in con 
junction with contacts of other of the supervisory 
relays. Relay 86 is prevented from picking up 
when an operation is commenced from the dis 
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patching office until the termination of the point 
check code by front contact and armature 523a 
of the point check code stop relay 523 and back 
contacts and armature 56g. A holding circuit 
is provided through contacts and armature 888. 
When an operation is initiated from the remote 
station the receiving relay 54 provides an eners 
gizing circuit. The receiving relay 43 at the 
office responds to the carrier frequency Fa and 
places F on the line. 

Since the operation of the supervisory control 
equipment in itself is described in detail in con 
nection withi the Boswau patent, it is necessary 
only to describe a telephone operation initiated 
at the dispatching office and at a remote station 
in connection with the two-frequency system. 
When a communication is initiated from the 

dispatching office, the station selection code is 
initiated when the telephone handset is picked 
up and when the telephone call key 85 is oper 
ated. Since this is a two-frequency System, the 
carrier frequency F, which is placed on the 
channel at the dispatching office by the opera 
tion of the impulsing relay 430, does not oper 
ate the carrier receiver 55 or the line relay 43 
at the dispatching office. However, line relay 43 
is energized directly through front contact and 
armature 430a of the impulsing relay 430, thus 
causing the counting chain of the dispatching 
office supervisory control equipment to operate in 
step with the counting chains at the remote sta 
tions, which are driven by the line relays 5 
responding to the receipt of the carrier fre 
quency F through the carrier receivers 75. Re 
ceipt of the carrier frequency F1 at all stations 
causes the proper station to be selected and all 
other stations to be locked out. 
The selected station then returns the station 

check code in the usual manner by the impulsing 
relay 50 at the remote station placing the car 
rier frequency Fa on the carrier channel which 
causes the line relay 43 at the dispatching 

s 

20 

25 

30 

35 

40 

office to be energized. The line relays at the re 
note stations are driven by their respective in 
pulsing relays through contact and armature 
5f Oa. The dispatching office then transmits the 
telephone point selection code which results in 
the point relay 5 being operated at the called 
station. An energizing circuit similar to that 
described in connection with the system of Figs. 
1 and 2 is provided through contacts and arma 
tures 523b, 56f and 80a for the telephone bell 
which rings until the handset is picked up. 
Thereupon the bell is cut off by back contacts and 
arnature 80a of the hook switch and an energiz 
ing circuit is provided through contact and ar 
nature 80c and contact and armature fSc for 
sending the point check code in a manner similar 
to that described in connection with the single 
frequency System of Figs. and 2. 
At the conclusion of the point check code from 

the remote station, relay 523 is energized and 
relay 50 releases. This allows the carrier con 
trol relay 86 to be energized through a circuit 
extending from the relay 88 through back con 
tact and armature 50la, front contact and ar 
nature 5b, conductor 87, back contact and ar 
mature 56g, front contacts and armature 523a, 
conductors 88 and 89, and contact and arma 
ture Ob to indirect positive. Contacts 86a close 
and the carrier frequency F2 is thereby placed 
On the channel. A holding circuit for the car 
rier control relay 86 is provided through contacts 
86b. The line relay 43 at the office picks up on 
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carrier F and front contact and armature 43b 
places carrier F on the line, 
At the termination of the conversation, reset 

of the Supervisory control equipment is initiated 
at the dispatching office when the telephone 
hand-set is restored through the energization of 
the reset relay 49 through a circuit similar to 
that described in connection with the system of 
Fig. 1. 
When a communication is initiated from a re 

note station by picking up the telephone hand 
set and operating the telephone call key 90, the 
supervisory. relay 2 is energized and the in 
pulsing relay 50 is energized to place the car 
rier frequency Fe on the channel to start the 
first impulse. Front contact and armature 50a 
connects the operating winding of the line relay 
5 to negative and picks it up to terminate the 
impulse. Receipt of frequency F2 at the dis 
patching office energizes the line relay 43, which 
Operates into the counting chain at the dispatch 
ing office in the usual manner, and also places 
carrier frequency F1 on the channel. Carrier 
frequency F is then received at all remote sta 
tions, including the station initiating the impuls 
ing, this enabling synchronization of the line re 
lays 5 despite the use of two different frequen 
Cies, so that the station selection code locks Out 
all other remote stations and causes the dis 
patching office to return the code in the usual 
manner. 
The remote station then transmits the point 

selection code, the impulsing relay 50 driving 
the line relay of which results in the point relay 

6 being energized at the dispatching office, thus 
lighting the telephone call lamp 91 and setting 
up an energizing circuit for the telephone bell 
6 at that location, through front contact and 
armature 6a, back contact and armature 60b, 
back contact and armature 412b and back con 
tact and armature 404f. When the telephone 
handset 58 at the dispatching office is picked up, 
the energizing circuit for the bell is interrupted 
through the opening of normally closed contact 
and armature 60b of the hook switch 60, and 
the point check code is initiated through closure 
of normally open contacts and armature 60a of 
the hook Switch in connection with front Con 
tacts and armature 6b. 

Receipt of the point check code at the remote 
station picks up the point relay f causing the 
control relay 86 to be energized, by the circuit 
extending from relay 86 through armatures 507a, 

5b, 54a, and contacts and armature 80b. 
Contact and armature 86b provide a holding: 
circuit. The control relay 86 puts the carrier 
frequency F2 on the channel by energizing the 
transmitter 72 through contact and armature 
86a, thus energizing the line relay 43 at the 
dispatching office which results in carrier fre 
quency F also being placed on the channel by 
the closure of contact and armature 43b. Thus 
the communication circuit is established for talk 
ing in both directions without interference. Re 
setting of the supervisory equipment is effected 
from the dispatching office in exactly the same 
manner as described hereinbefore when the hand 
set 60 at the dispatching office is replaced on the 
hook. 
From the above description and the accom 

panying drawings, it will be apparent that we 
have provided, in a simple and effective manner, 
for Operating a telephone communication sys 
ten of a Supervisory control system. This ar 
rangement insures there being no interference 
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between the communication and supervisory 
functions, and requires a minimum of alteration 
of a supervisory control system in order to actu 
ate telephone communication over the same chan 
nel. 

Since certain changes may be made in the 
above described 'construction, and different em 
bodiments may be provided without departing 
from the spirit and scope thereof, it is intended 
that all of the matter contained in the above 
description and shown in the accompanying 
drawings shall be considered as illustrative and 
not in a limiting sense. 
We claim as our invention: 
1. A communication system for a dispatchin 

office and a plurality of remote stations having 
a common communication channel comprising, 
telephone sending and receiving equipment at the 
office and stations, a carrier transmitter and re 
ceiver at the office and each station for oper 
ating over said channel, supervisory control send 
ing and receiving equipment of the multi-station 
type at the office and stations for operation with 
the transmitter and receiver for selecting and 
checking any of a number of operating points 
including one point for establishing telephone 
circuits over the channel through the transmitter 
and receiver, and means preventing the send 
ing of a point selection check code in response 
to the selection of a particular telephone point 
until the operator at the selected point answers 
the phone. 

2. A communication system for a central dis 
patching office and a plurality of remote stations 
having a common communication channel com 
prising, a carrier frequency transmitter at the 
office and at each station for transmitting over 
the channel, a carrier frequency receiver at the 
office and at each station for receiving from the 
channel, telephone equipment at the office and at 
each station including a hook switch operative 
in response to the lifting of a telephone receiver, 
Supervisory control equipment of the multi-sta 
tion type including sending equipment at the 
office and stations for uperating the carrier trans 
mitters and receiving equipment operated by the 
carrier receivers, said supervisory control equip 
ment including a point for establishing a tele 
phone communication circuit between the office 
and any one of the stations, means for main 
taining the carrier transmitter during a tele 
phone communication, and means for resetting 
the Supervisory equipment from the dispatching 
Office at the termination of a communication. 

3. A supervisory control and telephone com 
munication system for a dispatching office and 
a plurality of stations each having a carrier fre 
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quency transmitter and receiver for operating 
over a common communication channel Com 
prising, telephone transmitting and receiving 
equipment for operation through the carrier fre 
quency transmitters and receivers at the office 
and stations, Supervisory control apparatus of 
the multi-station type at the office and stations 
including sending and receiving apparatus for 
operating the transmitters and for operation from 
the receivers and having a plurality of control 
points including one for setting up a telephone 
circuit between the office and each station 
through said carrier transmitters and receivers, 
means for preventing the Supervisory sending 
equipment at a called station from sending a 
point selection check code until the operator 
at the called station answers, and means for 
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and station when conversation is ended at the 
ofce, - . 

4. For use in a supervisory control system of 
the multi-station type having a central office and 
a plurality of remote stations connected by a 
common communication channel with supervis 
Ory, control transmitting and receiving equip 
ment operating over the channel through car 
rier frequency transmitters and receivers, tele 
phone transmitting and receiving equipment at 
the office and stations for operating through the 
carrier frequency transmitters and receivers be 
tween points selected by the supervisory control 
system, means for maintaining the carrier fre 
quency on the channel during a telephone com 
munication, and means including a tone trans 
mitter at the office and a tone receiver at each 
station for resetting the supervisory control. 
equipment at the office and station from the office 
when the telephone communication ends. 

5. In a signalling system for a dispatching of 
fice and a plurality of remote stations, a single 
communication channel extending between the 
office and stations, a carrier frequency trans 
mitter and receiver at the office and at each 
station for transmitting and receiving a carrier 
frequency over the channel, supervisory control 
sending and receiving apparatus of the multi 
station type including a plurality of operation 
and supervision points at the office and at each 
station for operating said transmitter and oper 
ating from said receiver, respectively, telephone 
equipment including a modulator associated with 
the transmitter and receiver at the office and at 
each station, connections for said telephone 
equipment between particular points being se 
lected through selection of one of the points of 
the slipervisory system, and means for prevent 
ing the transmission of a point selection code 
until the receiver at the called station is lifted 
from its hook. 

6. A supervisory control and telephone com 
munication system for a dispatching office and 
a plurality of remote stations each having a 
carrier frequency transmitter and receiver oper 
ating over a common communication channel, 
telephone apparatus including transmitting and 
receiving apparatus operating over the channel 
through the carrier transmitter and receiver and 
provided with a hook switch for the telephone 
receiver, supervisory control equipment of the 
multi-station type including sending and receiv 
ing equipment having a plurality of supervisory . 
control points including a point for establishing 
a telephone circuit between the office and any 
station from either the office or station, circuit 
means including hook switch contacts of each 
telephone equipment preventing the sending of 
a point selection check code for the particular 
point until the receiver is lifted off the hook, 
and additional circuit means including additional 
contacts of the hook switch for initiating reset 
of the supervision equipment when the office 
receiver is returned to the hook. 

7. The combination in a supervisory control 
System for a plurality of remote stations from 
a central office over a single carrier communi 
cation channel, of telephone sending and receiv 
ing equipment Operating Over the single channel 
through a point on the supervisory system, of 
means, responsive to the lifting of the receiver 
from the receiver hook at a called point for send 
ing a point selection check code, means include 
ing a reset relay at the dispatching office for 

resetting the supervisory equipment at the office resetting the supervisory equipment at the ofnce 
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and station, said means including a control relay 
at the dispatching office responsive to supervisory 
operations commenced at a remote station only 
for preventing reset operations from commenc 
ing during an incoming signal before the receiver 
is picked up. m 

8. For use with a supervisory control system of 
the multi-station type having supervisory control 
sending and receiving equipment at a dispatch 
ing office and a plurality of remote stations with 
a plurality of points operating through carrier 
transmitters and receivers over a common chan 
nel, telephone sending and receiving equipment 
at the office and stations operating through 
points selected on the supervisory control equip 
ment, control means associated with the tele 
phone equipment for maintaining the carrier 
transmitter in operation at a transmitting point 
during a conversation, and means responsive to 
the selection of a point with which it is desired 
to communicate for preventing operation of the 
carrier transmitter by the control means until 
the selection of the desired point has been com 
pleted. 

9. The combination with a supervisory control 
system for a dispatching office and a plurality 
of remote stations each having supervisory Con 
trol sending and receiving equipment of the 
multi-station type operating over a common car 
rier frequency communication channel, of tele 
phone sending and receiving equipment at the 
office and stations for communicating over said 
channel through a point on said Supervisory 
equipment; said equipment including a bell at 
each point, means including a Supervisory point 
relay responsive to selection of a particular point 
for providing an energizing circuit for the bell 
at the selected point, means responsive to the 
lifting of the receiver-from its hook for interrupt 
ing the bell circuit, and means responsive to a 
supervisory signal for interrupting the bell cir 
cuit to prevent ringing the bell when the receiver 
is returned to its hook. - 

10. A carrier operated supervisory control sys 
tem for a dispatching office and a plurality of 
remote stations having a common cornmunica 
tion channel comprising, supervisory control 
sending and receiving apparatus at the Office and 
each station including an impulse sending relay 
and a line relay, a carrier frequency transmitter 
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controlled by the impulse sending relay for trans 
mitting coded impulses over the channel, and 
a carrier frequency receiver responsive to im 
pulses of the carrier frequency on the channel 
Operating the line relay. 

11. In a two-frequency carrier supervisory con 
trol and Communication system, for a dispatch 
ing Office and a plurality of remote stations, sue 
pervisory control sending and receiving equip 
ment of the multi-station type at the office and 
Stations including an impulsing relay and a line 
relay, a carrier transmitter of one frequency at 
the office controlled by the office impulsing relay, 
a carrier receiver responsive to said one frequency 
for operating the line relays at each remote sta 
tion, a carrier transmitter of another frequency 
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at each station operated by the station impulse 
ing relay, a carrier receiver at the office respon 
sive to said other frequency for controlling the 
office line relay, and circuit means at the office 
and stations for effecting operation of each line 
relay each time its associated impulsing relay 
operates. 

12. In a supervisory control system for a dis 
patching office and a plurality of remote stations 
having a single Common Communication chan 
nel, a carrier frequency transmitter and receiver 
at the office and each of the stations, supervisory 
Control equipment of the multi-station type sat 
the Office and each of the stations including an 
impulsing relay operating the transmitter to send 
coded impulses and a line relay operated in re 
sponse to impulses received by the receiver, tele 
phone sending and receiving equipment at the 
office and stations operating over the channel 
through points of the Supervisory system includ 
ing means to maintain the carrier transmitter 
operating during a telephone communication, 
and means for resetting the Supervisory equip 
ment including a reset relay at the dispatching 
office operable in response to return of the office 
receiver to its hook to reset the office supervisory 
equipment, a tone transmitter operated by the 
office reset relay, a tone receiver at each station 
and a reset relay at each office operated from the 
tone receiver for resetting the station supervisory 
equipment. 
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