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6 Claims. 

This invention relates to an improved automatic 
alarm selector arrangement for giving an alarm 
On the receipt of a predetermined wireless signal 
(such as is used for requesting aid by ships at 
Sea) composed of a regular series of dashes of , 

- definite length and spacing. 
It is conventional practice in radio marine sig 

naling Systems to send out a series of dash sig 
nals separated by Spaces for the purpose of trans 
mitting a distress call. Certain automatic alarm 
devices are now standardized, which will answer 
to a distress call consisting of at least three dash 
Signals of four seconds duration separated by 
Spacing intervals of one second duration. - 
Since a call signal for assistance is frequently 

sent by hand, and the timing done by the aid of 
a watch, it is essential for the effective operation 
of an automatic alarm System that some tolerance 
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be permitted in the length of the dashes and . 
spaces, so as to allow for errors in sending. The 
embodiment of the invention to be described is, 
therefore, designed to respond to signals consist 
ing of dashes of from between three and one-half 
to four and one-half seconds duration, separated 
by Spaces of less than One and One-half seconds. 
This lattitude allows for an error of plus or minus 
one-half second in the length of each dash, a 
tolerance which, it has been found in practice, is 
sufficient for hand operating. 
Warious known automatic signal operated alarm 

Systems have been based on the use of mechani 
cally driven cams with clutch mechanism ar 
ranged to be driven at constant speed by motors, 
though other systems utilizing dashpot relaySCOn 
sisting of small pistons working in Suitable cylin 
ders for securing timing have been used. Such 
known mechanical arrangements, however, Suffer 
from the disadvantages of being difficult and ex 
pensive to build, and when constructed difficult to 
maintain in adjustment. 

It has been found that the wear and tear on 
mechanical alarm systems reduces the life of the 
parts to a considerable extent. 
Other automatic signal operated alarm systems 

employ thermionic valves in circuit arrangements 
designed to overcome the disadvantages associated 
with the known mechanical Systems. Arrange 
ments of this type provide a selector system which 
has its timing based on electroStatic control rather 
than. On a mechanical circuit Scheme. Time con 
stant resistance-reactance circuits function to 
time the operation of various sensitive relay de 
vices through the medium of thermionic valves. 
Although the known thermionic valve types of 

selector overcome to a large extent the disadvan 
tages aSSociated. With the mechanical Schemes, 
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2 
they are not entirely satisfactory as they depend 
for their successful operation on the stability of 
a number of factors which are not economically 
controllable. For example, variation in the ten 
sion of the relay springs, fluctuation of the Oper 
ating potentials applied to electrodes of the valves, 
or aging of the valves themselves, will cause un 
reliable operation of the System. . . . 
In the past therefore it has been the practice 

in thermionic systems of the foregoing nature to 
employ wherever possible suitable control devices 
in order to stabilize the variable factors. Such 
control devices, apart from the fact that they are 
expensive to construct, introduce undesirable Com 
plications into the circuit arrangement and con 
struction of the apparatus. 
The object of the present invention is to pro 

vide an improved automatic alarm selector in 
which the disadvantages associated with known 
mechanical or thermionic valve systems are 
avoided. - . . . . - ". . . . . . . . . 

A further object of this invention is to pro 
vide an improved automatic alarm selector which 
employs no moving parts other than electric re 
lays, which is independent. within wide limits of 
potential supply variation, and which utilizes in 
expensive relayS. 
A still further object of this invention is to pro 

vide an improved automatic alarm selector which 
is reliable in operation as well as being simple 
and economical to construct. 
The above objects are achieved in accordance 

with the present invention by providing, in auto 
matic selectors of the electronic type, means 
whereby the energizing current of individualse 
lector relays in the System is caused to vary Sub 
stantially instantaneously from Zero to the re 
quired operating value when the particular ener 
gizing circuit is completed. 
More specifically an improved automatic alarn. 

Selector in accordance with the present invention 
comprises in combination a signal relay respon 
sive to incoming signals, a first selector relay the 
operating winding of which is energized by the 
discharge current of a grid controlled gas dis 
charge device, circuit means including a time con 
stant network for applying control potentials to 
the grid of said device a predetermined time after 
the operation of said signal relay, a storage cir 
cuit for accumulating potential increasing with 
successive operations of Said first Selector relay, 
an alarm or indicating device, means responsive 
to potentials of a predetermined value in said 
storage circuit for actuating Said alarm or in 
dicating device; a second selector Irelay Which 
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functions to discharge Said Storage circuit. When 
the operating winding of said second selector 
relay is energized by the discharge current of a 
second grid controlled gas discharge device, cir 
cuit means including a time constant network 
for applying control potentials to the grid of 
said second discharge device when said first 
Selector relay has been operated for a predeter 
mined time; and a third selector relay the op 
erating winding of which is energized by the 
discharge Current of a third grid controlled gas 
discharge device to discharge said storage cir 
cuit a predetermined time after the opening of 
Said first selector relay. m 

For a more complete understanding of the in 
vention and the manner in which it is to be 
carried out, attention is now directed to the foll 
lowing description in connection with the ac 
companying drawing which illustrates one meth 
od of carrying out the invention. - 

In order to simplify the description, only that 
portion of an automatic alarm system which is 
necessary for an understanding of the inven 
tion is indicated in the drawing. 
The automatic alarm selector diagrammatical 

ly illustrated comprises essentially a signal re 
lay , the operating winding of which is en 
ergized in any convenient manner from the out 
put circuit of conventional radio receiving ap 
paratus (not shown). - 

ASSociated with the signal relay are a plurali. 
ty of relays 2, 3 and 4 which are individually as 
Sociated with operating gas discharge devices , 
8 and 9, respectively. Any convenient type of 
grid controlled gas discharge device, such as a 
triode or tetrode, may be used without affecting 
the operation of the invention. 

Relays 2, 3 and 4 are adapted to control po 
tentials built up in the storage device CT, which 
potentials serve to actuate an alarm or indicating 
device (not shown) through the gas discharge de 
vice O and the relay 5 in the manner herein 
after to be described. 
Operating potentials are applied to the anodes 

of the devices 7, 8, 9 and 0 through the operating 
Windings 2, 3, 14 and 5 of the associated re 
lays 2, 3, 4 and 5, respectively, from the positive 
terminal 6 of any convenient potential supply 
Source (not shown). The negative terminal T 
of the potential supply source is connected to 
a point of Zero potential, such as the earth 8. 
The control potential at which the devices 7, 

8, 9 and 0 are rendered conductive is controlled 
in the present example by the application of 
Suitable positive biasing potentials to the respec 

Cathodes 9, 20, 21, 22 of the devices 7, 8, 
, O. 
The desired biasing potentials for the cathodes 

19, 20, 2 and 22 of the devices 7, 8, 9 and 9 
may be derived from any convenient source such 
aS, e.g., the potential divider network 23 con 
nected across the terminals 6 and 8 of the 
potential supply source (not shown). 

In the Operation of the system, signals detected 
and amplified in the usual radio receiver (not 
shown) cause the relay to be operated immedi 
ately upon receipt of a signal. 
When relay operates, it removes the connec 

tion between the control grid of device T and 
ground (contacts 24) and allows condenser C to 
discharge through Rf raising the potential on 
said control grid, previously negative with re 
Spect to cathode. It also closes the contacts 25 
Which complete a circuit for the application of 
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4. 
operating potentials to the anodes A of the de 
vices 7, 8. -. - 
The discharging rate for the condenser Ci is 

adjusted by Suitable choice of the resistance R, 
the Value of the latter being Such that at the 
end of three and one-half seconds of continuous 
discharging the positive potential on the con 
denser C causes the gas discharge device to 
fire, and the relay 2, which is energized by the 
discharge current, is operated. 
AS the discharge current through the device T 

increases from Zero to its maximum Value prac 
tically instantaneously, full operating current 
flows through the energizing winding f 2 of the 
relay 2 causing it to operate immediately the de 
Vice 7 is caused to fire. 

Relay 2, when operated, closes contacts 26, 27 
and opens contacts 28, 29. The closure of con 
tacts 27 completes a circuit whereby the storage 
condenser CT is charged through the condenser 
C3 to a certain predetermined value. Each suc 
cessive operation of the relay 2 will increase the 
potential stored in CT by approximately equal 
amounts, to a value Such as will cause the device 
0 to ignite. 
As the discharge current of device O is caused 

to flow through the energizing winding 5 of the 
relay 5, the ignition of the device ?o will cause 
Operation of the relay 5 thereby completing the 
energizing circuit of an alarm bell or bells or 
Other indicating device through closure of the 
contacts 30. 
The Variable bias potential applied to the 

Cathode 22 of the device facilitates a selection 
of the control potentials required to cause igni 
tion. By suitable adjustment of the cathode 
biasing potential the device to may be caused to 
fire at a control potential equal to that built 
up on the storage condenser CT by the requisite 
number of operations of the relay 2. 
The operation of the relay 2 disconnects the 

control grid of device 8 from ground, and allows 
condenser C5 to discharge through, resistor R2 
raising the potential on said control grid. The 
values of the condenser C5 and the resistor R2 are 
such that after a period of one second the poten 
tial applied to the grid from the condenser C5 
will cause the device 8 to ignite. The relay. 3 
which is energized by the discharge current of the 
device 8 is immediately operated to close the con 
tacts 3 , thus providing a short circuit path to 
remove any charge accumulated on the storage 
Condenser C. 
From the foregoing it will be seen that if an 

incoming signal lasts for more than 4.5 seconds 
(3.5-1) after the operation of relay f, relay 3 
Will be operated to reject such signal by discharg 
ing the storage condenser C. Only signals whose 
length is between 3.5 and 4.5 will be accepted and 
allowed to build up potential on the storage con 
denser CT. 

In order to ensure that only signals which are 
separated by the correct spacing intervals are 
accepted by the apparatus, a further selector 
relay 4 and associated gas discharge device 9 is 
provided. 

If at any time the incoming signal ceases, relay 
f will be de-energized and return to its normal 
condition, thereby opening the contacts 25, and 
closing contacts 24. 
The closing of contacts 24 restores the initial 

negative bias On device 7, while the opening of 
the contacts 25 open-circuits the anode potential 
Supply circuit of the devices 7 and 8. The re 
moval of anode potential from the devices and 8 



5 
extinguishes the 'discharge in the device-T, there 
by allowing the relay 2 to return-to its normal 
condition and also prevents ignition of the device 
8 and consequent operation of the relay 3. 
In the normal (no signal) condition of relay 2 

the contacts 26, 27 are opened and the contacts 
28, 29 and 39 are closed. ... -- ... " ... 
In this condition of the relay 2, operating po 

tentials are applied to the anode of the device 9 
through the contacts 29, while opening of con 
tacts 26 removes earth connection from grid of 
device 9 and allows said grid to charge positively 
due to discharge of C6 via R3. . . . . 
The discharging rate of the condenser C6 is 

governed by the value of the network components. 
The value selected for these components in the 
present example is such that at the end of five 
seconds the positive potential applied to the grid 
from the condenser C6 is sufficient to cause igni 
tion of the device 9. The relay 4 is immediately 
operated by the discharge current of the device 
9 flowing through its energizing winding f4. 
Resultant closure of the contacts 32 functions to 
discharge the storage condenser C7, thereby re 
storing the apparatus to the waiting condition. 
Thus, if a space of more than 1.5 seconds exists 

between two successive operations of the relay 2, 
the total interval (for a 3.5 second dash) between 
two openings of the relay 2 is more than five 
seconds and is not acceptable to the apparatus. 
To put it another way, if the time interval 

which elapses between two successive operations 
of the relay is in excess of five seconds, made 
up of 3.5 seconds for the signal and 1.5 for the 
space, the apparatus is restored to the waiting 
condition. The contacts 39 function to com 
pletely discharge the condenser C3 after each 
operation. 
The operation described in detail above may be 

Summarized briefly as follows: 
On receipt of a signal, relay operates. After 

3.5 seconds the device ignites and operates 
relay 2 whereby a potential charge of fixed value 
is applied to the storage condenser C. Further 
signals of the correct length and spacing will re 
Sult in a repetition of the above operation and 
raise the potential on the storage condenser C. 
in steps to a value which will cause the device 
to ignite with a consequent actuation of the 
alarm bell or bells or other indicating device 
through the operation of the relay 5. 
The number of successive operations of the 

relay 2 which are required to set off the alarm is 
determined by the positive biasing potential ap 
plied to the cathode 22 of the device 9. 
The bias is usually adjusted so that the device 
O will ignite and cause the alarm bell to ring or 

other device to function when the charge on the 
storage condenser C has been raised by either 3 
or 4. Successive steps (i. e., correctly timed dashes 
and Spaces), according to the condition initially 
chosen. 
The device 8 ignites and causes the storage 

condenser to be discharged if the length of the 
signal exceeds 4.5 seconds, and the device 9 ig 
nites to perform a similar function if the Space 
between Successive signals exceeds 1.5 seconds. 
From the foregoing description it will be ap 

preciated that the selector system of the present 
invention constitutes a considerable improve 
ment over the systems previously employed. 

Unreliable mechanical devices are not required 
and the necessity for employing costly apparatus, 
such as a voltage regulator, sensitive relays and 
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the past have been essential in systems of the 
electronic type, is avoided. 
The positive operation of the various selector 

relays by the discharge current of gas discharge 
devices results in virtual independence of normal 
plate Supply variations and greatly improved 
relay action due to almost instantaneous change 
of relay current from zero to operating values, 
the latter being large enough to operate reliably 
the simplest types of relays. . . . . . . . . . - - - - - 

In the present system the expensive stepping 
Switch usually employed in prior art systems is 
eliminated, and replaced by a conventional ca 
pacitor type integrator which controls the ring 
ing of alarm bells through a gas discharge device . 
and its associated relay. This integrator may be 
adjusted very simply to ignite, the gas discharge 
device on receipt of any predetermined number 
of signals. 
...What is claimed: . . . 
... Improvements in automatic alarr Selector 
arrangements, conth prising, in combination, a Sig 
nal relay responsive to incoming signals, a first 
selector relay the operating winding of which is 
energized by discharge current of a grid con 
trolled gas discharge device, circuit. means in 
cluding a time constant network for applying 
control potentials to the grid of said device a pre 
determined time after the operation of Said Sig 
nal relay, a storage circuit for accumulating a 
potential increasing with successive operations of 
said first selector relay, an alarm or indicating 
device, means responsive to potentials of a pre 
determined value in said storage circuit for ac 
tuating said alarm or indicating device; a sec 
ond selector relay which functions to discharge 
said storage circuit when the operating Winding 
of said second selector relay is energized by the 
discharge current of a second grid controlled gas 
discharge device, circuit means including a time 
constant network for applying control potentials 
to the grid of said second discharge device when 
said first selector relay has been operated for a 
predetermined time; and a third selector relay 
the operating winding of which is energized by 
the discharge current of a third grid controlled 
gas discharge device to discharge Said Storage 
circuit a predetermined time after the opening of 
said first selector relay, the Said Selector ar 
rangement including circuit means responsive to 
incoming signals to render the said gas discharge 
devices non-conductive. 

2. Improvements in automatic alarm selector 
arrangements, comprising, in combination, a 
signal relay responsive to amplified received 
radio signals, a first selector relay arranged to be 
energized by the discharge current of a grid con 
trolled gas discharge device, circuit means in 
cluding a time constant network for applying 
control potentials to the grid of Said gas dis 
charge device a predetermined time after Opera 
tion of said signal relay, a condense for a CCunlu 
lating a potential increasing with Successive 
operations of said first selector relay, an alarm 
bell or bells or other appropriate indicating de 
vice, means responsive to potentials of a prede 
termined value attained across said condenser for 
actuating said bell or bells or other indicating 
device; a second selector relay arranged to dis 
charge said condenser when said Second Selector 
relay is energized by discharge of a Second grid 
controlled discharge device, a time constant net 
work through the medium of which control po 

associated temperature control ovens, which in 75 tentials are applied to the grid of Said Second 
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discharge device when said first selector relay has 
been operated for a predetermined time; and a 
third selector relay arranged to be energized by 
the discharge current of a third grid controlled 
gas discharge device intended to discharge Said 
condenser a predetermined time after opening of 
said first selector relay, the said selector ar 
rangement including circuit means responsive to 
incoming signals to render the Said gaS discharge 
devices non-conductive. 

3. Improvements in automatic alarm. Selector 
arrangements, comprising, in combination, a 
Signal relay responsive to amplified received 
radio signals, a first gas discharge device with an 
associated relay arranged to be energized a pre 
determined time after operation of said signal 
relay to apply Successive charges to a storage 
condenser, a gas discharge device operatively as 
Sociated with an alarm actuating relay and ar 
ranged to be fired by said storage condenser 
when Successive charges applied to the latter 
have reached a predetermined value, a further 
gas discharge device with operatively associated 
relay arranged to discharge said condenser if the 
length of a received signal exceeds a predeter 
mined length of time and a still further gas dis 
charge device with an operatively associated 
relay arranged to discharge said condenser if the 
space between successive received signals exceeds 
a predetermined length of time, the said selector 
arrangement including circuit means responsive 
to incoming signals to render the said gas dis 
charge devices non-conductive. 

4. ImprovementS in automatic alarm Selecto' 
arrangements, comprising a combination in ac 
COrdance with claim 1, in which said means re 

s 

8 
Sponsive to potentials of a predetermined value 
of Said Storage circuit for actuating said alarm 
or indicating device, consist in a gas discharge 
device Which is So biased that it, Will be fired 
When Successive charges applied to said storage 
circuit have attained a predetermined value. 

5. Improvements in automatic alarm selector 
arrangements comprising a combination as 
claimed in claim 1, in which said means respon 
Sive to potentials of a predetermined value in 
Said storage circuit for actuating said alarm or 
indicating device, consist of a gas discharge de 
vice which is variably biased so that it will be 
fired when a predetermined number of successive 
charges have been applied to said storage circuit. 

6. Improvements in automatic alarm selector 
arrangements, comprising a combination in ac 
cordance with claim 1, in which positive biasing 
potentials are applied to the cathodes of said grid 

20 controlled gas discharge devices. 
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