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UNITED STATES PATENT office 
CoMMUNICATING SYSTEM 

John R. MacKay, West Caldwell, N.J., assignor 
to Wallace & Tiernan Products, Inc., Belle 
ville, N. J., a corporation of New Jersey 

Application March 19, 1935, Serial No. 11,783, 
which is a division of application Serial No. 
730,127, June 11, 1934. Divided and this appli 
cation October 14, 1937, Serial No. 169,06 

14 Claims. 

This invention relates to communicating sys 
tems. More particularly it relates to telephone 
Systems, and from a still more specific aspect it 
relates to radio telephone systems. This appli 

5' cation is a division of my copending application, 
Serial No. 11,783, filed March 19, 1935, for Com 
municating System, which was itself a division 
of my copending application, Serial No. 730,127, 
filed June 11, 1934, for. Communicating system. 
One of the objects of the invention is to pro 

vide a two-way radio telephone system in which 
the user at the calling station operates a call, 
Switch and the user at the called station receives 
a signal, as the ringing of a bell, thereupon lifts 

5 his telephone receiver from its hook, and there 
by the User at the calling station, is given a sig 
nal, as by means of a bell, indicating that his call 
has been put through, and the user at the call 
ing station thereupon removes his telephone 
receiver from its hook, and two-way telephone 
conversation may then proceed, as in the case of 
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an ordinary communication over two land line 
telephones which have been properly connected. 
A further object of the invention is to provide 

a radio telephone system in which the major 
portion of the apparatus employed is not ener 
gized at all times but only periodically at such 
desired intervals as will conserve the energy re 
quired to energize or activate such apparatus. 

Further objects are to provide new combina 
tions of instrumentalities and new sub-combina 
tions thereof whereby the communication sys 
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tem is comparatively inexpensive to build and 
operate, comparatively, simple in operation from 
the standpoint of the intelligence required to 
use it, and thoroughly reliable in its operation. 
Other objects and advantages will appear as a 
preferred form of the invention is hereinafter 
disclosed. 
The drawing illustrates an embodiment of 40 

what is considered to be a preferred form of the 
invention, and shows a Wiring diagram of appa 
ratus and connections at one of a number of sta 

communication is to be established and main 
tained. Except for certain features as will here 
inafter appear, the apparatus and connections 
used at each of the various stations of this sys 
tem is identical to that used at any of the other 
stations; the system shown represents, as stated, 
one of a plurality of stations, and in accordance 
with the system any of the stations can selec 
fively call any desired one of the other stations. 
In the arrangement shown, only one carrier fre 

i quency is employed for the entire System for all 

tions between any two of which radio telephone 

(Cl. 250-6) 

purposes. For convenience, therefore, the sev 
eral stations will be identified as stations A, B, C, 
etc., and in the following description the draw 
ing will be taken to represent each of the sta 
tions in turn, as will be explained. . . . . . 
Each station of the system includes radio re 

ceiving apparatus and radio transmitting appa 
ratus. The receiving apparatus is adapted to 
receive radio telephone signals and convert them 
to sound frequency speech-representing currents, 
and the transmitting apparatus is adapted to 
have its filament and plate supply rendered oper 
ative upon energization of a transmitter control 
relay so as to emit a desired carrier frequency 
and also properly to modulate it when telephone 
conversation takes place in the manner later to be 
described. The receiving apparatus is also 
adapted to receive modulated calling signals, and 
the transmitting apparatus is also adapted to 
transmit such signals, as more particularly ex 

I plained hereinafter. It will be understood that 
it is immaterial, what particular type of radio 
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receiving apparatus and radio transmitting ap 
paratus are employed with the system and cir 
cuits shown; it will be understood, by those far 
miliar with the art, that there are many types of 
receiving and transmitting apparatus suitable for 
the purposes, explained and readily adapted for 
use with the apparatus hereinafter more fully 
described. The receiving and transmitting ap 
paratus are therefore not shown in the drawing. 
Each station includes an intermittently oper 

ating or cycling mechanism having for one pur 
pose the conservation of apparatus and of energy 
required. For that and other purposes as here 
inafter explained, a motor 923 is provided for 
continuously rotating certain cams 983, OC, and 

O2. While this motor may assume a variety of 
different forms, I prefer at present to employ a 
motor of the magnetic type, such as that described 
and claimed in United States Patent No. 1985,357 
for Electric motor apparatus, granted December 
25, 1934, upon the application of Charles F. 
Wallace, : 
The system is such that each station is adapted 

to transmit a carrier, for calling purposes, which 
may be modulated both by a buzzer modulating 
device, for example, and also by a circuit inter 
rupter. Upon receiving a call from another sta 
tion, each station is adapted to transmit a reply 
carrier which has similarly imposed on it a 
two-fold modulation. It may also be explained 
that each station is provided with selective relay 
means, responsive to the reception of calling or 
reply-calling carriers which are modulated and r? 
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coded (as by a circuit interrupter) in the man 

i ner deScribed. 
It will be understood that for the purpose of 

Conserving energy and the life of the apparatus, 
the radio receiving and transmitting apparatus 
(not shown) are normally de-energized-i. e., 
filament or heater current being not supplied to 
the vacuum tubes thereof-except as hereinafter 
described. 
Each station is provided with a motor-driven 

Circuit interrupter 929 which is coded in conn 
monto all of the Stations and which has for one 
purpose to eliminate the effect of interference 
by Sustained or otherwise interfering signals, pro 
longed static, etc. Here it may be stated that 
this common circuit interrupter 920 is not in cir 
cuit. When any of the other code interrupters 
employed in the system is in circuit. 
The receiving apparatus at each station em 

bodies two selective relays Q02 and 003. One 
of these relays, O3, is common to the code of 
all stations of the system and is responsive to the 
coding imparted by any of the circuit inter 
rupters 920, and the other of the selective relays, 
002, is responsive to the particular code corre 

Sponding to that station and by which it is se 
lectively called. Furthermore, the Wallace mo 
tor 923 at each station operates continuously, i. 
e., its circuit is never interrupted, and it not 
Only periodically energizes the radio receiving 
apparatus at its station in the manner described 
in my above-mentioned copending applications, 
but also periodically interrupts transmission from 
that station and renders the radio receiving ap 
paratus at that station operative during the in 
tervals during which the transmission is inter 
rupted; the purpose of this being to enable a 
calling station to receive the return signal trans 
mitted from the called station. 
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The circuit of the Wallace motor is as foll 
lows: from the positive side of the 7% volt bat 
tery, through the conductors 92 f, 922, through the 
winding 923 of the Wallace motor, through the 
automatically operating switch 924 forming a part 
of the Wallace motor, through the conductors 
925, 926, and 927 back to the negative side of the 
7% volt battery. The cam switch 928 operated 
by the Wallace motor periodically closes the cir 
cuit of the relay.929 as follows: from the posi 
tive side of the 7% volt battery, through the con 
ductor 930, through the relay 929, through the 
conductor 931, through the cam operated switch 
928, through the conductors 932, 933, 927 back to 
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the negative side of the 7% volt battery. 
Energization of the relay 929 energizes the filla 

ments of the tube 934 and the tubes of the radio 
receiving apparatus (not shown). The plate cir 
cuit of the radio receiving apparatus is normally 
closed, its circuit being as follows: from the posi 
tive side of the plate supply or B battery, through 
the conductor. 955, through the contacts 936 
(closed except when the relay 937 is energized) 
of relay 937, through the conductors 938, 939, to 
the B plus terminal of the radio receiving ap 
paratus. V- 

With the foregoing explanation, the circuits and 
operations will now be described under the as 
sumption that the drawing represents station A 
and that the user at that station desires to call 
one of the other stations, say, station B. : 
The user at station. A throws his call switch 940 

to calling position thereby energizing the relay 
94 in the following circuit: from the positive 
side of the 7% volt battery, through the con 
ductor 92, through the contacts 942 of switch 

2,206,231 
940, through the conductor 943, through the re 
lay 94, through the conductors 933 and 92, 
back to the negative side of the 7% volt battery, 
Energization of the relay 94 causes energization 
of the motor 944 in the following circuit: from 
the positive side of the 7% volt battery, through 
the conductor 921, through the motor 943, 
through the conductors 945, 946, through the con 
tacts 94.7 (now closed) of hook switch 626, 
through the contacts 948 (now closed) of relay 
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10 
944, through the conductors 933, 927, back to the 
negative side of the 7% volt battery. 

... Energization of the relay 94 closes the primary 
circuit of the buzzer modulating device 349 as 
follows: from the positive side of the 7/2 volt 
battery, through the conductor 92 , through the 
primary of the buzzer modulating device 949, 
through the conductor 946, through the contacts 
942 (now closed) of hook switch 026, through 
the contacts 948 (now closed) of relay 94 f, 
through the conductors 933, 927 back to the nega 
tive side of the 7% volt battery. 

Energization of the relay 94 í aiso closes the 
Secondary circuit of the buzzer modulating de 
vice 949 as follows: from the positive side of the 
microphone battery, through the conductor 950, 
through the secondary of the buzzer modulating 
device 949, through the conductor 95 f, through 
the contacts 96 (now closed) of the relay 94, 
through the conductor 96A, through the contacts 
982 (now closed) of hook switch 326, through 
the conductors 963, 964, through the contacts. 965 
of the call Switch. 940, through the circuit in 
terrupting device 966, through the conductor 967 
to One side of the microphone input, whose other 
side is connected through the conductor 938 and 
by-pass condense S68 to the positive side of 
the microphone battery. 

Energization of the relay 94 closes its contacts 
5 so as to render the relay 033 energized in 

dependently of the action of the relay (3 after 
the initial “call back' signal has been received 
from station B, the circuit being as follows: from 
the positive side of the 7% volt battery, through 
the conductors 92, 922, 2, through the con 
tacts 8 (now closed) of the hook switch 026, 
through the conductor 16, through the contacts 

5 (now closed) of the relay 34, through the 
conductors f7, 82 , through the contacts 020 
(now open) of the relay, 05, through the con 
ductor 3, through the relay 8, through the 
conductors 926, 92 back to the nagative side of 
the 7% volt battery. 

Energization of the relay 93 | causes ener 
gization of the relay 37 in the following circuit: 
from the positive side of the 7% volt battery, 
through the conductor 92 , through the relay 970, 
through the conductors 9 , 92, through the 
contacts 96.9 (now closed) of relay 944, through 
the conductors 933, 927, back to the negative 
side of the 74 volt battery. 

Energization of the relay 96 causes energiza 
tion of the relay 929 in the following circuit: 
from the positive side of the 7% volt battery, 
through the conductors 92,930, through the re 
lay 929, through the conductors 934, 973, through 
the contacts 974 (now closed) of relay 970, 
through the conductor 927 back to the negative 
side of the 7% volt battery. 

... Energization of the relay 970 energizes the 
transmitter control relay in the following circuit: 
from the positive side of the 7% volt battery, 
through the conductor 92, through the contacts 
975 (now closed) of relay 970, through the con 
ductor 976, through the transmitter control re 
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2,206,281. 
lay, through the conductor 977, to the negative 
side of the 7% volt battery. 

Energization of the relay. 94 causes energiza 
tion of the relay 978 in the following circuit: 
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from the positive side of the 7% volt battery, 
through the conductors 92,930, 979, through the 
relay 978, through the conductors 980, 946, 
through the contacts 94.7 (now closed) of hook 
switch 026, through the contacts 948 (now 
closed) of the relay: 94, through the conductors 
933, 927, back to the negative side of the 7% 
volt battery. . . 

Energization of the relay 978 causes its con 
tacts 979 to open and thereby to cut out a key 
98 hereinafter described. Energization of the 
relay 978 causes its contacts 982 to close and to 
establish automatic control, by the additional 
cam 983, of the transmitting and reception peri 
ods in view of the fact that a single carrier fre 
quency is employed for both transmission, and 
reception. The cam 983 which is continuously 
rotated by the Wallace motor has a plurality of 
high spots, with intervening low spots of great 
er angular extent. Each of the high spots of this 
cam.983 causes the contacts 984 to be opened to 
deenergize the relay 937 whose circuit is as fol 
lows: from the positive side of the 7% volt bat 
tery, through the conductors 92 f, 930, through 
the relay 937, through the conductor 985, through 
the contacts 984 (open when the high spot of 
the cam 983 is operative), through the conductor 
100, through the contacts if 0 (now closed) of 

the hook switch f(026, through the conductor 986, 
through the contacts 982 (now closed) of the re 
lay 978, through the conductor 987, through the 
contacts 988 (now closed) of the relay 970, 
through the conductor. 927, back to the negative 
side of the 74 volt battery. When the contacts 
984 are closed, i. e., when the low spots of the 
cam: 983 are opposite the cam operated Switch, 
the relay 93 is energized. So that the plate or B 
battery supply is disconnected from the radio 
receiver and from the tube 934. when the high spots of the cam 983 are oppo 
site the cam operated switch, the radio trans 

operation suspended, by energization of the relay 
990 in the following circuit: from the positive 
side of the 7% volt battery, through the con 
ductor 92, through the relay 990, through the 
conductor 99, through the contacts 992 (closed 
whenever a high spot of cam 983 is opposite the 
cam operated switch), through the conductor 
if OO, through the contacts if 0 (now closed) 
of the hook switch 026, through the conductor 
986, through the contacts 982 (now closed) of 
relay 978, through the conductor 987, through 
the contacts 988 (now closed) of relay 970, 
through the conductor. 927, back to the negative 
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side of the 7% volt battery. When any of the 
low spots of the cam 983 is opposite the can 
operated switch, the relay: 990 is deenergized 
and the radio transmitting apparatus is oper 
ative. The relay 990 when energized opens the 
negative high voltage lead to the radio trans 
mitter, thus preventing emission of a carrier. 

Energization of the relay 94 causes its con 
tacts f000 to open and its contacts 00? to close, 
to break the circuit of the relay 002 and to 
establish a circuit through the relay 003. 
circuit of the relay, 0.02 is as follows: from the 
plate of the tube, 934, through the conductor 
f004, through the contacts 000 (now open) of 
relay 94, through the conductor 1005, through 
the relay f OO2, through the conductor 938, 

The 

3 
through the contacts 936 of relay 937, through 
the conductor 955, to the positive side of the 
plate supply or B battery. The circuit of the 
relay 003 is as follows: from the plate of the 
tube 934, through the conductor 904, through 
the contacts 00? (now closed) of the relay 941, 
through the conductor 006, through the relay 
003, through the conductor 938, through the 

contacts 936 of the relay 937, through the con 
ductor 955, to the positive side of the B battery. 
The time interval of energization of the con 

trol relay 990 by each high spot of the cam 
983 is shorter than the time interval of operation 
of the cam switch 928 by the high spot of the 
can, 007. The purpose of this is to guard 
against the receiver at a desired called station 
being inoperative co-incidentally with the in 
terval, during Which the transmitter at the call 
ing station is inoperative. 
By the operations thus far described at Sta 

tion A, i.e., the calling station, there is being 
transmitted from station A, a coded buzzer-mod 
ulated carrier. Furthermore, this transmission 
is periodically interrupted and during Such rela 
tively brief intervals of interruption of trans 
mission, the radio receiving apparatus at the 
calling station (A) is rendered operative to await 
the return signal from the called station, in this 
instance the station B. In addition, the selec 
tive relay OO3 at station. A has been rendered 
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30 
available to await the return signal from the 
called station. 

Passing now to the called station, that is, sta 
tion B, it will now be assumed that the drawing 
represents that station. 
'The coded modulated carrier transmitted from 

station A is received at station B when the high 
spot of the cam 007 at station B is opposite the 
cam-operated switch 928. It will be recalled that 
the cam-operated switch 928, when closed, causes 
energization of the relay 929 to cause the fila 
ments of the radio receiving apparatus and the 
filament of the tube 934 to be energized. When 
the coded modulated carrier is so received at 
station B, the increase of plate current of the mitting apparatus is rendered inoperative, or its tube.934 at station B causes the selective relay 
002 at station B to be energized. This last 
mentioned relay at station B is one that is me 
chanically tuned to respond to the code imparted 
by the circuit interrupter 966 at the calling sta 
tion. 
When the relay 002 at station B. is energized 

it closes its contacts 1009 to establish the follow 
ing circuit through the relay 0.08; from the 
positive side of the 7% volt battery, through the 
conductor 93, through the contacts. 9 (now 
closed) of relay 002, through the conductor 020, 
through the relay 008, through the conductor 

battery. Energization of the relay 908 causes 
its contacts of to close to energize the relay 
Of 5 in the following circuit: from the positive 

side of the 7/2 volt battery, through the con 
ductor 930, through the contacts (now 
closed) of the relay 008, through the conductor. 
Ol 6, through the relay i 015, through the con 

ductors 926, 927, back to the negative side of 
the 7% volt battery. 

Energization of the relay C 5 causes all of its 
sets of contacts to close and the closure of the 
contacts of 8 establishes the following circuit through the relay. 929; from the positive side of 
the 7% volt battery, through the conductor 930, 
through the relay 929, through the contacts f of 8 
(now closed) of the relay of 5, through the con- is 
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4. 
ductors 926, 92, back to the negative Sice Of 
the 7% volt battery. 
The relay 08 is a slow reiease relay, that is, 

when it has been energized and has closed its 
contacts, the contacts will be maintained closed, 
even when the relay (2 or the relay 33 is 
deenergized, for an interval of time Somewhat 
longer than that during which transmission is 
periodically interrupted at the calling station by 
the high spots of the can 983 at that station, 
but the interval during which the relay í P3 so 
maintains its contacts closed is shorter than the 
“high spot' intervals of the cam 2, as Will 
hereinafter be described. By virtue of this pro 
vision, so long as the transmission from the 
calling Station is taking place, notwithstanding 
that there are comparatively short interruptions 
of such transmission, the relay C38 at station 
B will maintain its contacts closed, even during 
the short intervals when the transmission from 
station A is being periodically interrupted. 
Closure of the contacts 9 of the relay a 38 
causes continued energization of the relay ( 5. 
Maintained closure of the contacts : 8 of the 
relay 5 causes energization of the relay 928 
to be maintained and thereby the filaments of 
the radio receiving apparatus at station B and 
the filaments of the tube 334 at that station are 
maintained energized at this time independently 
of any operation of the cam 07 at station B. 
Upon the above described energization of the 

relay 38 at station B the bell 02 at that 
station is caused to ring by virtue of its ener 
gization in the following circuit: from the posi 
tive side of the 7/2 volt battery, through the con 
ductor 930, through the contacts (now 
closed) of the relay 008, through the bell 02, 
through the conductor G 3, through the contacts 

EA (now closed) of hook Switch 026, through 
the conductors 933, 92, back to the negative side 
of the 7% volt battery. 
When the user at station B hears his bell G2 

he removes his head piece fo?5 from the hook of 
the hook switch (26. This removal of the head 
piece from the hook of the hook SWitch causes 
the contacts 4 to be automatically opened 
whereby the circuit of the bell of 2 is broken and 
the bell stops ringing. Removal of the head 
piece 25 from the hook of the hook Switch 
causes the contacts 02 to be automatically 
closed establishing the following energizing cir 
cuit through the relay. 979: from the positive side 
of the 7% volt battery, through the conductor 
92. , through the relay 97, through the conductor 
97, through the contacts 927 (now closed) of 
the hook switch 026, through the conductors 
933, 92, back to the negative side of the 7% 
volt battery. 

Energization of the relay 9 causes all of its 
contacts to close and closure of the contacts 95 
causes the transmitter control relay to be en 
ergized at station B. 

Energization of the relay 08 at station B 
causes the relay 28 to be energized through the 
following circuit: from the positive side of the 
A volt battery, through the conductor 933, 

through the contacts 029 (now closed) of the 
relay 008, through the conductor 030, through 
the relay 028 through the conductors G31, 927, 
back to the negative side of the 74 volt battery. 

Energization of the relay 028 at station B 
closes the following circuit through the primary 
of the buzzer modulating device. 949 at that sta 
tion: from the positive side of the 7% volt bat 
tery, through the conductor 921, through the 
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primary of the buzzer modulating device 949, 
through the conductor 946, through the contacts 
032 (now closed) of the hook Switch 026, 

through the conductor 1033, through the con 
tacts O34 (now closed) of the relay 28, through 
the conductor 335, through the contacts (36 
(now closed) of the relay 94, through the COn 
ductors 933, 927, back to the negative side of the 
7% volt battery. : 

Energization of the relay 028 at station B 
also closes the following circuit through the Sec 
ondary of the buzzer modulating device 949 at 
that station: from the positive side of the mi 
crophone battery, through the conductor 950, 
through the secondary of the buzzer modulating 
device 349, through the conductor 95, through 
the contacts C38 (now closed) of the relay 94, 
through the conductor 939, through the circuit 
interrupting device 920, through the conductor 
)40, through the contacts 04 (now closed) of 

the relay 28, through the contacts O42 (now 
closed) of the relay 628, through the conductor 
843, through the contacts 844 (now closed) of 

the hook switch 826, through the conductors 
945, 96, to one side of the microphone input 
whose other side is connected through the con 
ductor 968 and the condenser. 968 to the posi 
tive side of the microphone battery. 

Energization of the relay 970 at station B 
establishes the following circuit through the relay 
929: from the positive side of the 7% volt bat 
tery, through the conductor 930, through the 
relay. 929, through the conductors 93, 973, 
through the contacts 974 (now closed) of the 
relay 972, through the conductor 92, back to 
the negative side of the 742 bolt battery. Main 
tained energization of the filament, control relay 
929 in the circuit last traced, maintains current 
On the filaments of the tubes Of the radio re 
ceiving apparatus and the filament of the tube 
938 at station B. 
The following circuit through the relay 978 

at station B is established due to the removal 
of the head piece: 925 from its hook and due to 
energization of the relay 028; from the positive : 
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Side of the 7/2 Volt battery, through the con-, º 
ductors 939, 979, through the relay 978, through 
the conductors 980, 946, through the contacts 
32 (now closed) of the hook. Switch 026, 

through the conductor 033, through the con 
tacts 034 (now closed) of the relay 028, through 
the conductor (35, through the contacts 36 
(now closed) of relay 94 f, through the conductors 
933, 927, back to the negative side of the 7% volt 
battery. Removal of the receiver 025 from 
the hook of the hook switch 026 opens the con 
tacts f of thereof and closes its contacts 93 
to render the cam 383 ineffective and to place 
the can switch 04, which is operated by the 
cam 02, in circuit so as to make the transmit 
ting and receptive periods at station B in ac 
cordance with the program imposed by cam 02, 
the circuit being as followS: during transmission 
periods at Station B; from the positive side of the 
7% volt battery, through the conductors 92 , 930, 
through the relay 93, through the conductor 
985, through the contacts 05 (now closed) of 
the cam switch (4, through the conductor 06, 
through the contacts 93 (now closed) of the 
hook switch 026, through the conductor 986, 
through the contacts .982 (now closed) of the 
relay 978, through the conductor 987, through 
the contacts 988 (now closed) of the relay 970, 
through the conductor 927, back to the negative 
side of the 7% volt battery. 
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fication may be embodied in the others without 
interfering with the more general results out 
lined, and the invention extends to such use with 
in the scope of the appended claims, 
I claim: . . ... ." . .'; . . . . . . . . . . . . . 

1. In a station of a wave signalling System, 
wave receiving means and control devices for 
effecting energization of the same, wave trans 
mitting means and control devices for effecting 
energization of the same, call switch means, and 
means controlled by the call switch means and 
including periodically operated contact devices 
in circuit, with the receiver control devices and 
periodically operated contact devices in circuit 
with the transmitter control devices, for repeat 
edly and at respectively Successive intervals ef 
fecting Operation of the Wave transmitting means 

5 

SWitch means at each station for bringing. One 

5 

5 

and of the wave receiving means. 
2. The combination of claim 1 including also 

a signalling device, an energizing circuit therefor 
controlled by the receiving means, means for ar 
resting the periodically operated contact devices, 
and common control means for operating said 
arresting: means and for opening the energizing 
circuit of the signalling device. 

3. In a wave signalling system, in combination, 
a plurality of stations each including wave trans 
Imitting " means and wave. receiving means, a, plu 
rality of selectable circuit interrupting devices at 
each station for effecting modulation of the car 
rier set up by the transmitting means, at differ 
ent frequencies respectively corresponding to the 
other stations, a circuit interrupting device at 
each station for effecting modulation of the car 
rier set up by the transmitting means at another 
predetermined frequency common to all stations, 
means at each station controllable by the receiv 
ing means for operating a signalling device to 
indicate reception of waves, said means, including 
alternatively connectible selective relay devices, 
one of said relay devices being responsive only to 
the modulation frequency corresponding to the 
station and the second of said relay devices being 
responsive only to the aforesaid common mod 
ulation frequency, means for connecting said 
first relay device to listen for calls from other 
stations at times when the hereinafter-recited 
call, SWitch means has not been Operated, call 

of the selectable circuit interrupting devices into 
controlling relation with the transmitting means 
and for bringing the second relay device under. 
control of the receiving means in place of the 
first relay device and independent call-replying 
circuit-controlling devices at each station for 
bringing the common frequency circuit inter 
rupting device into controlling relation with the 
transmitter. 

4. In a station of a wave signalling system, 
wave transmitting apparatus, wave receiving ap 
paratus, switch means for controlling the trans 
mitting and receiving apparatus, and means re 
sponsive to an operation of said switch means 
for repeatedly and alternately initiating trans 
mission to another station and conditioning the 
receiving apparatus to respond to reception of 
waves from said other station, selective relay 
means responsive only to a predetermined calling 
modulation, selective relay means responsive only 
to a predetermined replying modulation, means 
connecting the first-mentioned relay means for 
control by the receiving apparatus when the 
aforesaid switch means has not been operated, 
and means responsive to the Operation of the 
switch means for connecting the second-men 
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tioned relay means under control of the receiv 
ing apparatus in lieu of the first-mentioned relay 

e.S..." 
5. In a station of a wave signalling System, 

Wave transmitting apparatus, wave receiving ap 
paratus, and means for controlling said appara 
tus, comprising call switch means, reply SWitch 
means, means responsive to an operation of the 
call switch means for repeatedly and alternately . 
initiating transmission of a call to another sta 
tion and conditioning the receiving apparatus 
to respond to reception of waves from said other 
station, means responsive to operation of the re 
ply Switch means when the call switch means has 
not been operated, for initiating transmission of 
a reply call to another station in answer to an 
original call from said other station, and means 
responsive to operation of said call and reply 
switch means in Succession, for maintaining the 
transmitting apparatus inoperative and for con-, 
tinuously conditioning the receiving apparatus 
for reception of waves. 

6. In a station of a wave signalling system, 
wave transmitting apparatus, wave receiving ap 
paratus, switch means for controlling the trans 
mitting and receiving apparatus, means operable 
when the switch means has not been operated, 
for periodically energizing the receiving appa 
ratus to render it operative during the intervals 
of energy supply and thereby to conserve energy 
in listening for calls from another station, and 
means responsive to an operation of said switch 
means for repeatedly and alternately initiating 
transmission to another station and conditioning 
the receiving apparatus to respond to reception of 
waves from said other station. 

7. Ín a station of a wave signalling system, 
wave transmitting apparatus, wave receiving ap 
paratus, and control means therefor comprising 
call and reply switch means selectively operable 
to call another station and to reply to a call re 
ceived from another station, means responsive to 
an operation of the call switch means for repeat 
edly and alternately initiating transmission to 
another station and Conditioning the receiving 
apparatus to respond to reception of waves from 
said other station, in accordance with a prede 
termined program, and means responsive to an 
operation of the reply switch means for repeat 
edly and alternately initiating transmission to 
another station and conditioning the receiving 
apparatus to respond to reception of waves from 
the last, mentioned other station, in accordance 
with a predetermined program which is substan 
tially different from the first-mentioned program, 
whereby two-Way call signalling may be effected 
with another station which has transmitted a 
call in accordance with a program identical with 
the first-mentioned predetermined program. 

8. In a Wave-signalling System, a plurality of 
stations each having wave transmitting and re 
ceiving apparatus, means at one of the stations 
for periodically energizing the receiving appara 
tus to render it operative during the intervals of 
energy supply, said means including control 
means limiting the duration of Said operative 
intervals to a predetermined time substantially 
shorter than the intervals when the receiving ap 
paratus is not energized, and at another of the 
stations, SWitch means, for controlling the trans 
mitting and receiving apparatus, including means 
responsive to an operation of said switch means 
for periodically and alternately initiating trans 
mission to the first station and conditioning the 
receiving apparatus to respond to reception of Ts, 
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waves transmitted from the first station, during 
immediately Successive intervals and with the 
receiving intervals Substantially shorter in dura 
tion than the periodic receiving intervals at the 
first station. 

9. A wave signalling system having a plurality 
of stations and comprising: at one station, wave 
transmitting apparatus, Wave receiving appara 
tus, Switch means for controlling the transmit 
ting and receiving apparatus, and means respon 
sive to an operation of said switch means for 
repeatedly and alternately initiating transmis 
sion to another station and conditioning the re 
ceiving apparatus to respond to reception of 
Waves from Said other station; and at said other 
station, wave transmitting means adapted to 
transmit a characteristic call and switch means 
for interrupting transmission of said character 
istic call therefrom; said first station having 
means controlled by its receiving apparatus and 
operable in response to cessation of said charac 
teristic call from the other station, for interrupt 
ing operation of the means for alternating trans 
mission and reception at the first station. 

10. In a wave signalling system, in combina 
tion, a plurality of stations each including wave 
transmitting means and wave receiving means, 
modulating means at each station for selectively 
modulating a carrier, set up by the transmitting 
means, with any selected one of a plurality of 
different predetermined Selective characteristics 
respectively corresponding to the other stations 
or with another predetermined Selective charac 
teristic common to all stations, whereby each 
Station may transmit either a calling carrier mod 
ulated with any selected one of said plurality of 
characteristics or a replying carrier modulated 
with said common predetermined characteristic, 
and Selective relay means at each station con 
trollable by the receiving means and Settable to 
respond only to received modulation of a calling 
carrier of selective characteristic corresponding 
to the station or to respond only to received mod 
ulation of a reply carrier of common selective 
characteristic, whereby a response may be pro 
duced at the station in response to reception of 
either a calling or a replying carrier. 

11. In a station of a wave signalling system, 
wave receiving means, Wave transmitting means, 
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modulating means including means for impress 
ing a primary basic modulation on a carrier set 
up by the transmitting means, a plurality of se 
lectable circuit interrupting devices for effecting 
secondary modulation of said carrier set up by 
the transmitting means, at a corresponding plu 
rality of respectively different predetermined fre 
quencies, and another circuit interrupting device 
for effecting Secondary modulation of Said carrier 
set up by the transmitting means at another pre 
determined frequency, and control means for said 
transmitting and modulating means, including 
call SWitch means for initiating transmission of 
a carrier modulated by said primary modulating 

65 
means and also by a selected one of said plu 
rality of selectable circuit-interrupting devices 
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to call another station, and reply switch means 
for initiating transmission of a carrier modulated 
by said primary modulating means and also by 
said other circuit interrupting device to effect 
a reply call in response to a call received by the 
receiving means from another station. 

12. In a station of a wave signalling system, 
wave transmitting means, wave receiving means, 
call switch means for causing the transmitting 
means to call another station, selective relay : 
means. Controllable by the receiving means and 
reSpOn,Sive Only to One or another of two different 
predetermined signalling modulations of a car 
rier received by said receiving means, means op 
erable When said call switch means has not been 
operated, for causing said relay means to be re 
Sponsive only to a predetermined one of said 
two modulations, to listen for calls from another 
Station, and means responsive to operation of 
Said Call Switch means, for causing said relay 
means to be responsive only to the other of said 
modulations, to listen for reply calls from another 
station. 

13. In a station of a wave signalling system, 
wave transmitting means, wave receiving means, 
means for producing an alarm signal selectably 
in response to reception of carriers having one 
or another of two different signalling modula 
tions, said last-mentioned means having selec 
tive control means controllable by the receiving 
means and responsive only to one of said sig 
nalling modulations and selective control means 
controllable by the receiving means and respon 
Sive Only to the other of said signalling mod 
ulations, and means for selectively conditioning 
the station to listen for an original call, or for 
a reply call in response to transmission of a call 
to another station by the transmitting means, 
Said Station-conditioning means being adapted 
to bring One or the other of the aforesaid selec 
tive control means into play, respectively in ac 
Cordance with the conditioning of the station to 
listen for an original call or to listen for a reply 
call. 

14. In a station of a wave signalling system, 
in combination, wave transmitting means, wave 
receiving means, selective relay means control 
lable by the receiving means and responsive only 
to a predetermined signalling modulation of a 
carrier received by said receiving means, selec 
tive relay means controllable by the receiving 
means and responsive only to another predeter 
mined signalling modulation of a carrier received 
by Said receiving means, control means for said 
transmitting and receiving means for selectively 
conditioning the station to listen for an original 
call from another station or to listen for a reply 
call from another station in response to a call 
sent by Said transmitting means, and means con 
trolled by said control means for bringing one 
or the other of Said selective relay means under 
control of the receiving means respectively in 
accordance with the conditioning of the station 
to listen for an original call or a reply call. 

JOHN R. MACKAY. 
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