
July 4, 1942. M. W. MUEHTER 2,289,517 
RADIO ALARM SYSTEM 

Filed Sept. 30, 1938 2 Sheets-Sheet . 

r- - - - - - - - - 

o 

NVENTor 
M. W. MUEHER 

44. A 246 
AORNEY 

  

  

  

  

  



July 4, 1942. M. W. MUEHTER 2,289,57 
RADIO ALARM SYSTEM 

Filed Sept. 30, 1938 2 Sheets-Sheet 2 

f G. 2 

-260 
TRANSMITTER 
FREQUENCY Fa 

receiver 

FREQUENCY F. 

RECORDER 

B B2 

F. G. 3 

5 4 
3O8 CL. 

3of 

NVENTOR 
M. W. MUEHTER 

By 44 4-4- 
ATTORNEY 

  



Patented July 14, 1942 2,289,517 

UNITED STATES PATENT OFFICE 
2,289,512 

RADIO ALARMSYSTEM 
Manfred W. Muehter, Nutley, N.J., assignor to 
The American District Telegraph Company, 
New York, N. Y., a corporation of New Jersey 

Application September 30, 1938, Serial No. 232,518 
(C. 1-361) Claims. 

This invention relates generally to signaling 
Systems of the type used for detecting burglaries 
or for detecting fire in a subscriber's premises, 
and it relates more particularly to a radio 
System of the above mentioned character wherein 
each subscriber's premises is provided with a radio 
transmitter and receiver and means for Operating 
the transmitter to send an alarm signal. A cen 
tral station is provided which consists of a radio 
receiver adapted to receive signals from the sub 
Scriber's apparatus to thereby control a record 
ing device or other signal means. The central 
station also includes a radio transmitter Con 
trolled by the radio receiver which repeats the 
alarm signals for the purpose of preventing in 
terference between the remote substations while 
one substation is in operation. 
The principal object of this invention is to pro 

vide a novel and improved alarm System which 
ydoes not require line conductors between the sub 
scriber's premises and the central station. 
A further object of this invention is to provide 

an impruved radio alarm system wherein each 
subscriber is equipped with a radio transmitter 
and receiver for transmitting alarm signals to 
a central station. 
A still further object of this invention is to 

provide in connection with a radio alarm system, 
a lockout system for preventing interference 
between substations. 
Another object of this invention is to provide 

a radio alarm system which comprises a plurality 
of substations and a central station and wherein 
each substation is provided with a means for 
receiving signals which in turn prevent or Con 
trol transmission of alarm signals from that sta 
tion, 

Still another object of this invention is to 
provide a radio alarm system which can not be 
disabled by an unauthorized perSOn. 
A still further object of this invention is to 

provide a radio alarm system wherein the radio 
carriers are changed in such a manner that an 
unauthorized person cannot disable. Or lock Out 
the entire system. 
Other objects and advantages of this invention 

will be evident to those skilled in the art from an 
inspection of the accompanying drawings in 
Which: 

Fig. 1 shows a circuit diagram of a substation 
embodying the invention; 

Fig.2 shows the central station apparatus; and 
Fig. 3 shows a circuit diagram of a modifica 

tion of the invention wherein is provided a means 

In general the radio alarm system comprises 
a number of subscribers' stations, each subscriber 
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being provided with a radio transmitter and re 
ceiver, the radio transmitter being controlled by 
a supervisory alarm circuit of the conventional 
type. In case of an alarm, a coded signal is 
transmitted by the transmitter on a carrier com 
mon to all subscribers' transmitters and is re 
ceived at a central station which comprises a radio 
receiver and transmitter, the radio receiver con 
trolling a recording apparatus or other form of 
signal. The central station transmitter repeats 
the incoming signal from a subscriber's premises 
Over a different carrier frequency, this being the 
frequency to which the receivers at all of the sub 
Scribers' premises are tuned. The subscriber's 
receiver in turn operates under the control of the 
central station signals to prevent interference 
in the event that two subscribers' stations op 
erate simultaneously. Thus it is impossible for 
tWO Subscribers' stations to come on the air at 
the same time and thereby cause a confusion of 
signals to prevent the reception of an intelligible 
alarm signal. The transmitters provided at the 
Subscribers' premises may be only powerful 
enough to transmit signals to the central station 
receiver while the receivers at the subscribers' 
premises need be only sensitive enough to respond 
to the central station transmitter which may be 
a powerful transmitter. The central station re 
ceiver may be more sensitive and elaborate in 
Order to insure reception of alarm signals as this. 
does not add much to the cost of the entire 
System. - 

The subscriber's station is shown for a burglar 
alarm application but could also be used for other 
Supervisory purposes, such as fire detection or a 
Watchman's tour system. The subscriber's 
premises is provided with a burglar alarm detect 
ing circuit f which may be of the conventional 
type and needs no detailed description. The 
alarm circuit Controls an alarm relay 5 which in 
turn controls a pair of impulsing relays 0 and 
f5. The impulsing relays control a selector switch 
having an operating electromagnet 25 to thereby 
control a switching relay 30 and the connection of 
antenna 56 to the radio receiver 60 or radio trans 
mitter it. The radio receiver 60 is adapted to re 
ceive the lockout signals from the central sta 
tion and apply them through the radio frequency 
detector 80 to relay 83, which relay controls the 
noninterference relay 8. The received radio 
signals are also applied through filters 93 and 98 
to an audio frequency detector 95 for the purpose 

for preventing lockout by an unauthorized person. 55 of controlling the relay 96 to thereby provide a 



2 
means of testing each subscriber's station at 
regular intervals. 
The central station shown in Fig. 2 consists of 

a radio receiver 260 and a radio transmitter 270. 
The central station receiver responds to the 
alarm signals transmitted from the Substations 
and accomplishes a double purpose, first, to record 
the alarm signals, and second, to control the 
transmitter 270 which in turn locks out all Sub 
station transmitters except the one which first 
transmits its alarm signal. 
The local alarm circuit in Fig. 1 can be traced 

from grounded battery 2, a protective resistor 3, 
the protective circuit relay 5 and its fourth make 
contact 6 to ground through an obvious circuit, 
thereby keeping relay 5 normally energized. In 
case of a break in the protective circuit due to 
the operation of a burglar detecting Switch or 
the like, relay 5 is deemergized and closing its 
first back contact 4 applies ground potential 
through bank contact 50, the normal rest posi 
tion of the second bank of selector S, to operating 
conductor 00. A circuit is thereby closed from 
this conductor through the coil of relay 0 and 
a series resistor to battery and ground, caus 
ing this relay to operate. Relay 0 is a so-called 
impulsing relay which generates the impulses for 
the transmission of an alarm signal in conjunc 
tion with an auxiliary relay 5. 

Before proceeding with a further description, 
the action of these two relays will be explained. 
Relay 0 operating removes a shunt from the coil 
of relay 5 by opening its back contact 2 there 
by allowing relay 5 to operate from operating 
conductor OO through the coil of relay 5 and 
a Series resistor 6 to battery and ground. Re 
iay 5 picks up and closing its contact 7 shunts 
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changes the Subscriber's radio equipment from 
the receiving to the transmitting position and 
vice versa. In the normally energized position 
the equipment is connected for receiving as 
shown. In the illustrated form, relay 30 merely 
switches the antenna 50 from the receiver 60 to 
the transmitter 70, but it may be arranged to 
perform any desired function in connection with 
the Switchover as for instance performing inter 
nal circuit changes in a combination transmit 
ter-receiver. 
The receiver 60 at the subscriber's premises 

Operates a radio frequency detector 80 which rec 
tifies the received radio frequency impulses caus 
ing them to operate relay 83. If no impulses are 
received at the time a subscriber's transmitter 
70 attempts to send a signal, it means that there 
is no interference from other sources such as 
other Subscribers' stations and the transmitter 
can go ahead with its signal. This case will be 
considered first. No impulse is transmitted by 
the Subscriber's transmitter until selector S is 
Operated a second time by relay O and reaches 
position No. 2. It will be noticed that as soon 
as selector S leaves position No. 50 the starting 
circuit that applied ground to conductor OO is 
Open at bank contact 50 of bank II but ground 
is again Supplied through bank contact on bank 
I. As the following step of the selector oper 
ates the can contact 28 of cam 26 to the make 
position, ground potential is maintained there 

the coil of relay to causing it to release with a 
slight delay. When relay to closes its back con 
tact 2, the coil of relay 5 is shunted out there 
by releasing with a slight delay. Relay 5 open 
ing its contact it removes the shunt from relay 

permitting it to pick up again thereby start 
ing another cycle of operation. This inter-ac 
tion between relays 0 and 5 continues during 
the whole time of a signal. 
The first operation of relay 0 closes a circuit 

from operating conductor 00, through its make 
contact 3, bank contact and the connected 
contacts of bank W, to bank contact 26 and asso 
ciated contacts, to bank contact 50 of bank WI 
of selector S, through its wiper and through the 
Selector magnet 25 to battery thereby energizing 
the stepping magnet 25. The stepping magnet 
attracts its armature, engaging the next tooth of 
its ratchet wheel to advance it one step upon the 
release of relay to thereby moving the selector 
wipers to position i. The following pulses for 
the coil of stepping magnet 25 are transmitted 
through bank W. and will be obvious from the 
drawing. The selector Switch consists of six 
banks of contacts as shown in the drawings, the 
contact arm of each bank being stepped through 
fifty steps in each cycle of operation. Thus 
banks I, III and V are effective during the first 
twenty-five steps while banks II, IV and VI are 
effective during steps 26 to 50. A switch consist 
ing of three banks of fifty contacts may be wired, 
as shown in which case only three contact arms 
are necessary. 

It is evident that normally relay 30 is energized 
from battery through its coil, the left hand back 
contact 89 of relay 87 and the normally closed 
contact 27 of cam 26 to ground. This relay 30 
is the transmission Switching relay which 
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after On conductor f00 through the make con 
tact 28 of the cam 26. Cam 26 is driven by se 
lector S through a one to four ratio by any con 
venient arrangement of gears. 
When, on step 2 of the selector, contact 28 

closes, contact 27 is opened and the opening of 
this contact causes transmission relay 30 to re 
lease and to connect the antenna 50 to the trans 
mitter 70. A radio impulse of a frequency F, 
for instance, is transmitted and received at the 
central station shown in Fig. 2 where a receiv 
ing relay 200 operates a recorder 20 and at the 
Same time causes a transmitter 270 to transmit 
an impulse of frequency F2, for instance. This 
repeated impulse has no effect on the transmit 
ting Subscriber's receiver, since this receiver is 
not connected to the antenna 50 at this time. 
When relay O is again energized, the circuit is 
again closed for relay 30 from ground through 
contact 28 of cam 26, through conductor OO and 
the make contact 3 of relay. 0, the 1st and foll 
lowing bank contacts of bank V of selector S, 
conductor 0, the second bank contact of bank 
III of selector S, and its wiper, the left hand back 
contact 89 of relay 87 and the coil of relay 30 to 
battery. Relay 30 is operated, disconnects the 
transmitter 70 from the antenna 50 and recon 
nects the receiver 60 to the antenna. The trans 
mission of the impulse of frequency F is thus 
discontinued to in turn stop the transmission . 
of frequency F2 at the central station so that no 
Signal is received at the subscriber's premises, 
At the same time, selector S is energized again 
to advance its wipers to position No. 3 on the sub 
sequent release of relay O. Relay 30 is again 
deenergized, causing the transmission of another 
radio impulse of frequency.F. 
When relay to picks up the next time, the cir 

cuit for relay 30 is not closed since it is open at 
bank contact 3 of bank 3 of selector S. This radio 
impulse is therefore of longer duration and sign 
fies the end of the first digit which, therefore, is 2. 

Following the release of relay 0, selector S is 
advanced to position No. 4. When relay O is 
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reenergized, a circuit is again closed for relay 30 
from ground through contact 28 of can 2, Con 
tact 3 of relay 0, through the first and follow 
ing contacts of V of selector S, conductor , the 
fourth contact of bank 3, contact 89 of relay 
through the coil of relay 30 to battery, again in 
terrupting the transmission of the radio impulse. 
Another pulse is transmitted when relay C is de 
energized, at which time selector S advances its s 

10 transmitted. The received impulse is rectified in . wipers to position No. 5. A second pulse is trans 
mitted at the time the selector S advances its 
wipers to position No. 6 etc. until the fourth pulses 
is transmitted when the selector advances to por 
sition No. 8. Up to this time, relay it has enera 
gized relay 36 every time relay picked up, but 
in position No. 8 of selector S, the operating cir 
cuit for relay 3 is open at bank, contact No. 8 
of bank 3 of the selector S, causing the trans 
mission of a longer radio pulse and signifying the 

20 ing to transmit an alarn signal the Selector will end of the second digit, which is 4. 
In a similar manner, the third and last digit 

is transmitted and consists of one short and One 
long impulse. At the time seiector S advances to 
position No. 11 at the start of the second impulse 
of the last digit, the circuit of its coil. 25 is 
switched by its fifth bank and wiper through in 
terrupter contact 29 of selector S to ground, caus 
ing the selector to operate in self-interrupted 
drive until it reaches position 23 at which time 
it again operates through its normal circuit. Re 
lay 30 remains deenergized until the selector 
réaches position 27 starting the beginning of the 
second round. In this case, the code is deters 
mined by the wiring of the fourth bank of se 
lector S. It will be noticed that the Wiring is 
slightly different, causing the transmission of 
code 342 instead of 262, as in the previous case of 
the example shown. The second signal is used aS. 
a restoration signal as will be seen later, but it 
serves as the second round of the alarm in this 
particular case. The third round is again trans 
mitted as alarm signal “242.” At the end of the 
third round, the second notch 24 of cam 26 will 
come into position and allow the associated pen 
spring to drop as the selector S reaches position 
24. Make contact 28 of can 26 is open but ground 
potential is maintained on conductor 6 through 
bank contact 24 of bank I in selector S. The 
back contact 2 of can 25 closes to energize re 
lay 30, thereby restoring it to its normal cone 
dition. When selector S advances to position 25, 
ground potential is removed from conductor 00 
and the transmission of the signal is completed. 
When the protective circuit is restored to its 

normal closed position, relay 5 picks up again 
from battery 2 through resistor 3, the protective 
circuit , the coil of relay 5, the back contact 
of its make before break contact assembly, right 
hand back contact 88 of relay B, and bank con 
tact 25 of bank of selector S to ground. Thus, 
relay 5 operates and connects itself directly to 
ground through the make contact 6 of its make 
before break contact. 
of relay 5 closing applies ground potential from 
ground through bank contact 25 of bank I and 
its wiper, through make contact is to conductor 

, thereby starting the transmitter for a new 
signal. It will be noticed that the code is trans 
Imitted in accordance With the Wiring of the 
fourth bank, indicating a restoration signal. At 
the end of the signal, the first notch 25 of can 28 
is again brought into operative position but only . 
one round of signals is transmitted in this case. 
The pen spring of can 26 drops into the notch 
23 at the time the selector reaches position 69. 

The first make contact . 

5 tions. 

3 
Make contact 28 of cam 26 is open, but ground is 
maintained on contact 00 through the bank 
contact 49 of bank I. When the selector reaches 
position 50, the transmission of the restoration 

5 signal is completed. w 
It at the time a subscriber's station attempts to 

send a signal, another station is transmitting its 
signal, at least one pulse of frequency F2 will be 
received before the first impulse of the code is 

radio frequency detector 8 and operates relay 
83 which closes its contact 8 to energize relay, 8 
through an obvious circuit. Relay 87 locks in 
through its lower second left hand contact 9 to 

15 ground. By operating its make before break con 
tact 9, it ethergizes relay 30 through an obvious 
circuit, thereby keeping the transmitter of the 
air. Selector S continues to advance without 
sending any signal and if the station is attempt 

complete its alarm cycle. When it reaches posi 
tion 25 of what Would normally be the third alarm 
round, it does not come to a stop since ground 
potential is maintained on conductor through 

2, the upper second left hand make contact 92 of 
relay 3. If the protective circuit should in the 
meantine have been restored to its normal closed 
condition, relay 5 does not pick up at this time, 
as it would if the alarm had been transmitted, 

3 because the right hand back contact 88 of relay 
8 is open. 

Selector S continues to operate until it reaches 
position 69, one step ahead of its normal rest 
position. The can contacts 2 and 28 of can 2 
are restored to their normal condition thereby 
closing a circuit from ground through contact 
2, bank contact 49 of bank IV of selector S and 
through the second back contact 8 of relay 5 to 
the right had terminal of the coil of relay 8. 
As its left hand side is also connected to ground, 
this relay is thereby shunted and caused to re 
lease. When selector S reaches position 50 every 
thing will be in the starting condition and the 
station will again attempt to send its signals. 

45. The signal will be sent unless another station in . 
the meantine has begun to transmit its signal. 
Similar conditions exist if a station is locked out 
when attempting to transmit a restoration signal. 
In this case, selector S is also kept operating at 

50 the end of What would normally be its signal 
round, due to the upper second left hand contact 
92 of relay 3 maintaining ground on conductor 
00. In this case, selector S will continue to step 

through what normally are the three alarm 
55 rounds until the pen springs drop in the second 

notch of can 26 in position 24 of the selector. 
At this time a shunt circuit for relay 87 is closed 
from ground through contact 2, bank contact 
24 of bank II of the selector and make contact 

60 9 of relay 5, right hand terminai of coil 8, cause 
ing it to release. When selector S reaches posi 
tion 25 it will be in the same position as it was 
When it attempted to transmit a restoration sig 
nal and proceed to do so on the second trial un 

65 less there is some further interference. 
Even if two stations start to transmit their 

signal at the same time, only one will be able to 
proceed and the other station will be locked out 
since, during the interval between successive in 

70 pulses of radio frequency F transmitted by a 
station, its receiver is reconnected to the an 
tenna, the lock-out relay 83 is operated as soon 
as there is the slightest difference in the syn 
chronism of the pulses transmitted by two sta 

This occurs when one station is in the 
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sending condition while the other one is in the 
spacing or receiving condition. The second sta 
tion. Will be locked out. 

In order to provide supervision of the Sub 
scriber's station against failure of the equipment, 
as for instance burning out of tubes and the 
like, it is proposed to transmit trip impulses at 
regular intervals, for instance every fifteen min 
utes, from the central station. The button 20 
at the transmitter shown in Fig. 2 is provided for 
this purpose and would be operated once every 
fifteen minutes either manually or by a timing 
device. The transmitter 270 at the central sta 
tion is so arranged that operation of button. 20 
causes a pulse of radio frequency F2 modulated 
by audio frequency AF2 to be transmitted. This 
pulse will be received by all stations and be de 
modulated by the radio frequency detector 80 at 
the receiving station. The audio frequency Com 
ponent then passes through a transformer 8, a 
filter 93 and through the third make contact 94 
of relay 5 to the grid of another detector 95. 
This detector rectifies the audio frequency and 
operates the relay 96 which in turn applies ground 
potential to the conductor 00, thereby starting 
the selector S. Relay 83 is also operated by the 
received trip impulse to in turn operate relay 87. 
The station is now in the same condition as if it 
had been locked out on attempting to transmit 
its restoration signal. The restoration signals 
will be repeated one station at a time so that a 
signal Will be received from every station and the 
operator will thus have an indication if there is a 
failure at one of the stations. 

If, due to static, an alarm signal has not been 
properly received, the central station operator 
can cause a repetition of the alarm. Signal by 
operating button 202 at the central station trans 
Initter. This causes a pulse of radio frequency 
F2, modulated by audio frequency AFA to be 
transmitted, this pulse being received by all sta 
tions. However, it will only have an effect on 
the station that is in the alarm condition, as the 
audio detector can only receive current of audio 
frequency AF through filter 98 and break con 
tact 97 of relay 5. This causes operation of re 
lays 96, 83 and 8 of that particular station, which 
now is in the same condition as if it had made 
an unsuccessful attempt to transmit its alarm 
signal. The station Will now proceed to repeat 
its signal and if the reception at the central sta 
tion is satisfactory the subscriber's circuit will 
go back to normal condition in the usual manner. 
The subscriber's station in Fig. 1 is shown as an 

example only, the complete system including any 
number of such stations, each station having the 
selector S connected to transmit the proper 
identifying coded signal. - 

Fig. 3 of the drawings shows a means for con 
verting the radio System to one wherein secrecy 
of operation is accomplished. It might be pos 
sible for intruders to detect, during test periods, 
the carrier frequencies being transmitted in the 
ordinary radio alarm system and therefore it is 
necessary to provide a means for rendering the 
system. Secret. The prior art shows numerous 
Secrecy systems for use in telephone and tele 
graph communication systems such as frequency 
inversion and carrier Wobbling. It is possible to 
use Such Secrecy Systems in order to obtain se 
crecy in this radio alarm system. However, it is 
also feasible to use different carriers for testing 
the circuit and for transmitting a radio alarm. 
Fig. 3 shows such an arrangement adapted for 
use in radio alarm systems such as that shown 
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in Figs. 1 and 2 and which is controlled by the 
protective circuit . When an alarm condition 
releases the alarm relay 5, an additional contact 
306 or contacts may be opened to change the 
tuning of the circuits in the radio transmitter 70 
and the radio receiver 60 shown in Fig. 1. The 
opening of contact 306 removes a condenser .307 
from the tuning circuit CL, causing transmission 
and reception of frequencies F3 and F4 instead 
of frequencies F and F2. The receiver at the 
central station should be able to receive fre 
quencies F and F3 while the transmitter should 
be arranged to transmit impulses of frequencies 
F2 and F4 depending upon whether test signals 
or alarm signals are being transmitted or re 
ceived. Thus during testing of the subscribers' 
stations frequencies F and F2 would be trans 
mitted and received, while during transmission 
of actual alarm signals, frequencies F3 and F4 
would be used. It is thus made difficult for in 
truders to ascertain the alarm and lockout fre 
quencies of the carriers used for transmitting 
alarms and therefore the system is secret and 
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Cannot be easily defeated or locked out. 
For instance, an intruder, desiring to defeat 

the System, night detect the carrier F2 used for 
test purposes and then lock out the subscribers' 
Stations by broadcasting the carrier F2. The 
Secrecy System prevents lockout by changing the 
carrier during alarm transmission, which is in 
frequent and therefore difficult for intruders to 
detect. If an intruder locks out the subscribers' 
stations by broadcasting frequency F2, an alarm 
at a subscriber's station will change the tuning 
of the subscriber's receiver thereby cutting off 
frequency F2 and allowing transmission of the 
alarm. 

Consideration of the above disclosure reveals 
that I have provided a new and improved radio 
alarm System, which not only provides facilities 
for radio transmission of alarm signals but also 
provides means of Supervising the System at all 
times. The System further includes means for 
obtaining the repetition of signals in the event 
that natural interference distorts the signal or 
prevents any part of its reception. 

Further modifications and advantages of the 
radio alarm system within the scope of the ap 
pended claims will be apparent to those skilled 
in the art. 
What is claimed is: 
1. In a radio alarm system, a central station 

comprising a radio transmitter for transmitting a 
carrier, a radio receiver for receiving a different 
carrier and a recorder, a plurality of remote 
Subscriber's stations, each comprising a radio 
transmitter for transmitting messages to the cen 
tral station receiver and a protective circuit, 
coding means responsive to said protective cir 
cuit for controlling transmission of an alarm sig 
nal by said subscriber's radio transmitter, means 
in the output of said central station receiver 
responsive to alarm signals from the subscriber's 

65 

70 

75 

Stations for controlling the transmitter and 
recorder at the central station whereby lockout 
signals are transmitted and received signals are 
recorded, a radio receiver at each subscriber's 
station responsive to signals radiated by said 
central Station transmitter, a detector for recti 
fying the output of said receiver, a relay con 
trolled by said detector for disconnecting the 
local transmitter from the antenna, thereby pre 
-venting simultaneous transmission by more than 
One Subscriber's station and means responsive 
to said substation receiver for causing said sub 
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station coding aneans to repeat its signals when 
another Subscriber's station is transmitting sig 
inals. 

2. In a radio alarm system, a central station 
comprising a radio transmitter, for transmitting 5 
a certain carrier, a radio receiver for receiving 
another carrier and a recorder, a plurality of 
subscriber's stations, each comprising a radio 
transmitter for transmitting signals to the cen 
tral station receiver, a code impulse transmitter i0 
for controlling transmission by said subscriber's 
radio transmitter, a protective circuit for con 
trolling said impulse transmitter, means in the 
output of said central station receiver responsive 
to received code impulses for controlling the 16 
transmitter and recorder at said central station 
whereby lockout signals are transmitted and re 
ceived signals are recorded, radio receivers at 
said subscriber's stations responsive to said lock 
out signals from the central station transmitter, 20 
means responsive to the subscriber's receivers 
for disconnecting the local transmitter from the 
antenna, thereby preventing simultaneous trans 
mission by more than one subscriber's station, 
a cam controlled by said impulse transmitter for 25 
causing said impulse transmitter to repeat its 
code and means responsive to a lockout signal 
for maintaining repetition of the code until the 
central station is idle. 

3. In a radio alarm system, a central station 30 
comprising a radio transmitter for transmitting 
a certain carrier and a radio receiver for receiv 
ing a different carrier, a plurality of remote 
subscriber's stations each comprising a radio 
transmitter, a code impulse generator for con- 35 
trolling transmission by said subscriber's radio 
transmitter, a protective circuit including an 
alarm relay for controlling said code impulse 
generator, a receiver at said subscriber's station 
responsive to said central station receiver, means 40 
at the central station for transmitting test sig 
nals, means at said subscriber's station respon 
sive to said test signals to cause transmission 
of a responsive signal by said code impulse gen 
erator, and means responsive to said alarm relay 45 
for changing the tuning of said subscriber's 
transmitter and causing transmission of , alarm. 
signals on a different frequency from that used 
in testing. 

4. In a signaling system, a central station com- 50 
prising a transmitter and receiver, said trans 
mitter being adapted to transmit a carrier 
modulated by either of two audio frequencies, a 
substation comprising a radio transmitter, a 
radio receiver and a code impulse transmitter for 55 
controlling the radio transmitter, a lockout relay 
responsive to the carrier from Said central sta 
tion transmitter for disabling said substation 
transmitter and maintaining said code trans 
mitter in operation until its code has been trans- 80 
mitted, a repeat circuit coupled to and con 
trolled by the substation receiver and respon 
sive to one of said audio frequencies for con 

trolling said code transmitter to repeat the code 
after its initial transmission and a test circuit 
coupled to and controlled by said substation re 
ceiver and responsive to the other audio fre 
quency for controlling said code transmitter to 
Send a test signal. 

5. In a signaling system, a central station com 
prising 8 transmitter and receiver, said trans 
mitter being adapted to transmit a carrier modu 
lated by either of two audio frequencies, a sub 
station comprising a radio transmitter, a radio 
receiver and a code impulse transmitter for con 
trolling the transmitter, means responsive to the 
carrier from Said central station transmitter for 
disabling said substation transmitter and main 
taining said code transmitter in Operation until 
its code has been transmitted, means controlled 
by the substation receiver and responsive to one 
of said audio frequencies for controlling said code 
transmitter to repeat the code after its initial 
transmission and also controlled by said sub 
Station receiver in response to the other audio 
frequency for controlling said code transmitter 
to send a test signal. 

6. In a radio signaling system, a central station 
comprising a radio receiver and a transmitter 
for transmitting control impulses, a signal means 
controlled by said receiver, a subscriber's station 
comprising a radio transmitter, a protective cir 
cuit, means responsive to Said protective circuit 
for controlling the subscriber's transmitter to 
thereby transmit an alarm signal and other sig 
nals, a receiver at the subscriber's station for 
receiving said control impulses and means re 
sponsive to said protective circuit for tuning said 
subscriber's transmitter to transmit on a certain 
carrier during alarm signals and for tuning said 
subscriber's transmitter during said other signals 
or during reception of said control impulses for 
transmitting on a different carrier to thereby 
provide secrecy of transmission. 

7. In a signaling system, a central station in 
cluding a radio receiver and a radio transmitter 
controlled thereby for transmitting lockout sig 
nals in response to received signals, a subscriber's 
station comprising a protective circuit, a code 
transmitter controlled by the protective circuit, a 
transmission switching relay energized and de 
energized in accordance with the code created by 
the code transmitter, a radio transmitter Con 
trolled by said transmission relay whereby the 
code is radiated, a radio receiver and a lockout 
relay controlled by the receiver in response to 
lockout signals transmitted from Said central 
station transmitter in response to signals from 
another subscriber's station for preventing 
actuation of the transmission switching relay 
and maintaining the code transmitter in opera 
tive condition through the lockout period and 
until the code has been transmitted a predeter 
mined number of times. 

MANFREDw. MUEHTER, 


