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The present invention relates to a system for 
receiving a warning signal and more particularly 
to such a system in which the warning signal 
is transmitted by electromagnetic waves to a 
ship or shore station. 
Warning signals have in the past been com 

monly used. In wireless communication at the 
present time the ship danger signal is given in 
code with the well-known letters S. O. S. A ship 
in danger may broadcast this signal and it is 
the duty of other ships in the vicinity to listen 
to and receive the same and if possible lend as 
Sistance. Warning signals have also been used 
for other purposes as, for instance, to make the 
position of a ship known in time of fog. 

In order to make use of these warning sig 
nals, since they are transmitted at no special 
time, it is necessary constantly to have a wire 
leSS operator on watch to receive the same. For 
continuous operation it practically becomes nec 
essary under these circumstances to have at least 
two operators upon a vessel which for a small 
Crew is apt to be a rather large expense. 

In order to overcome this difficulty mechani 
cal means have been adapted and applied to 
give an automatic alarm when a proper warn 
ing signal is transmitted. Such alarms are in 
general Operated in a number of ways. The Sig 
nal may consist of a particular code arrange 
ment to which on account of the mechanism in 
the receiving system the alarm at the receiver 
Will respond. In devices operated in this man 
mer the warning signal must be given quite ac 
Curately, and, further, the mechanism employed 
for producing the selective operation for only the 
warning signal is quite complex and expensive 
and easily gets out of order. 

In my invention described below I Overcome 
these and other objections and provide a sim 
ple, easily operated mechanism which is very 
rugged and will not Ordinarily get out of Order. 
For a warning signal I prefer to employ a long 
continued radio signal of a continuous or dis 
continuous Wave source which is modulated by 
some low frequency wave. This type of signal 
has been employed for a warning signal and may 
comprise a continuous or discontinuous radio fre 
quency wave modulated by an audio frequency 
tuning fork at, for instance, 25 cycles. The Sig 
nal may be operated for a given period or for 
any period longer than the given period, that 
is the radio frequency wave may have imposed 
upon it a modulation of 25 cycles enduring for 
four or more Seconds. The circuit which have 

(C. 250-2) 
devised is particularly adapted to receive this 
type of signal to the exclusion of all others. 
A turning fork which by continued operation 

over a given period of time builds up to a Suf 
ficient amplitude may be employed in the sys 
tem for receiving the type of the warning sig 
nal just described for the purpose of bringing 
about the Operation of an alarm signal which 
may be a Visual indicator Or a ringing device. 
While this type of apparatus has proved to be 
very successful in alarm devices for the receipt 
of warning signals of the type described above, 
the means employed in the present invention of 
fers even greater reliability and freedom from 
interfering elements tending to Create false Sig 
nals and at the same time presents a system in 
which the tuning element of the receiving cir 
cuit need not be extremely closely tuned to the 
tuning element of the transmitting circuit. 
In fact, even though the vibrating element in 

the receiving system is slightly out of tune with 
that in the transmitting device, the time interval 
in which the receiving system will operate may 
be kept extremely constant. Further, even 
though the amplitude of the vibrating element in 
the receiving system is never very great, it is 
possible to provide a consistent operation of the 
Warning signal without any possibility of false 
alarms. 
In the system which I have devised for receiv 

ing warning signals of this type I have separated 
in two different means the distinctive elements 
of the Warning signal. A tuned vibratory sys 
tem, mechanical or electrical, may be used to 
pick up the tuned signal. If the tuned signal 
should then endure for longer than a given period 
of time, the time-control means connected with 
the tuned means or circuit will operate and allow 
the operation of the warning signal. 
In the embodiment described in connection with 

this specification, a mechanical vibratory relay 
is used tuned to the warning signal. This re 
lay, while tuned, does not need to be tuned so 
sharply as a tuning fork in the corresponding 
position. For making the operation of the alarm 
dependent upon the duration of the warning sig 
mal, there is provided a thermionic valve circuit, 
of the heater type in which the heating circuit 
is connected in the circuit of the tuned vibrator. 
In order for the thermionic valve to become oper 
ative, the cathode must be heated to a sufficient 
degree by the heater which is accomplished only 
after applying current for a given time. The 
vibratorintermittentlymakes and breaks the con 
tact in the heater circuit of the tube and as a 
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2 
result it takes a number of seconds for the tube 
to heat to the point of operation. In this man 
ner if the warning signal has endured for the 
desired time, the circuit becomes operative and 
an alarm is sounded. 
The separation of the time element and the 

tuning element is very useful and important in 
the present system and by this means even though 
the tuned element at the receiving station should 
not be exactly tuned to the modulated wave at 
the transmitting station, it would still be possible 
to bring about a consistent operation of the warn 
ing signal. In such cases there is a possibility 
that the tuning fork or reed at the receiving sta 
tion may vary a small percentage in tuning and 
still not affect the faithful operation of the Sys 
tem, since its operation of the System does not 
depend upon the building up of the amplitude 
of the vibrating member of the tuned system, but 
depends upon a separate and independent elle 
ment as will appear from the description in 
the specification. 
In the drawings Figure 1 shows a circuit ar 

rangement of the receiving system, and Figure 
2 shows a detail of the mechanically tuned wi 
brator, Figure 3 shows partly in Section another 
view of the vibrator of Figure 2, Figure 4 shows 
the transmitter modulating device and Figures 
5 and 6 show modifications of the receiver System. 

In Figure 1 the signal, such as described above, 
is received in the radio frequency receiver and 
amplifier shown within the dashed lines from 
the antenna 2. The radio frequency receiving 
circuit has at least two radio frequency tuners 
or amplifiers, the first of which, as indicated by 
3, is tuned quite broadly to the radio frequency 
of the warning signal to be received. This is, of 
course, the frequency of the carrier wave and 
may in ordinary work be 300 or 600 meters. The 
second radio frequency circuit 4 is tuned Sone 
what more sharply than the first circuit 3 and 
to a slightly different frequency than that of 
the first circuit. The first circuit 3 may be 
tuned, let us say, to 595 meters broadly while 
the second circuit 4 may be tuned to 605 meters, 
but more sharply tuned. The radio frequency 
wave received and passed through the circuits 
3 and 4 is rectified in the usual manner in the 
detector circuit 5. If the signal happens to be 
a continuous wave signal, the output of the de 
tector circuit may contain an audio frequency 
note modulated at the pitch of the Warning 
signal. 
This would particularly be true where the car 

rier wave was heterodyned with a local oscillator 
or where the heterodyned note was transmitted 
from the carrier station. The signal may, how 
ever, be merely the pitch of the warning signal. 
If the transmitter was a discontinuous Wave Set, 
as, for instance, a spark set, then the output of 
the detector circuit would be, as has been pre 
viously described above, an audio frequency note 
modulated at the pitch of the warning signal. 
Either type of signal may be handled in the pres 
ent circuit. 
The detector circuit 5 impresses its output into 

an audio frequency amplifier 6 which, in turn, 
operates the push-pull amplifier 7 controlling the 
warning signal operating circuit. To the output 
of the push-pull amplifier i is connected the me 
chanical electrically driven vibrator 8 which will 
be described in greater detail later. The vibrator 
8 is a tuned device being tuned by the tuned rod 
9 which has an adjustable mass 0 positioned at 
its end. The vibrator is tuned to the pitch of the 
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warning signal and responds within close range 
only to a signal of that pitch or very closely to 
that pitch. If the vibrator in the present case 
Were turned to 25 cycles, it might respond some 
where from 24/2 cycles to 25% cycles without 
great change in amplitude and would under such 
circumstances have sufficient amplitude to alter 
nately make and break the contacts and 2 
operated thereby. 
The contacts. If and 2 are connected on the 

one side through the wire 3 attached to the reed 
9 to the heating element f4 in the thermionic 
valve 5. The contacts and 2 on the other 
side are connected by means of the wire 6 to a 
contact 7 on the alarm-ringing relay 8. Nor 
mally the contact f is closed and the current 
passes through the relay stem 9 to the wire 20 
Connected to the cathode 2 of the tube 5 and to 
the cathode lead 22 to A- of the A battery. The 
lead 23 from the A- connects to the filament 
switch 24 and through this to the lead 25 to the 
heater 4. It will be seen, therefore, that the 
closing of the contacts f l and 2 by the vibration 
of the mechanical vibrator 8 completes a circuit 
through the A battery and the heater 4 of the 
tube and commences the heating of the tube so 
that it may operate. 
The alarm-ringing relay 8 has an operating 

coil 26 which, as will be seen from Figure 1, is 
connected through the lead 27 to the anode 28 of 
the tube 5. The Operating coil 26 is connected 
at its other end to the lead 29 which connects to 
the positive potential of the power supplied and 
returns therethrough by means of the leads 30 
ahd 22 to the cathode 2 of the thermionic valve 
5. When the cathode 2 has been sufficiently 
heated by the heater 4 through the intermittent 
operation of the vibrator 8, a current will flow 
through the cathode-anode circuit of the tube 
including the coil 26 and will break the contact 7 
and make a contact on the opposite side of the 
armature 9 with the contacts 3 and 32. The 
contact made at 3 will energize the radio auto 
alarm 33 by connecting the same across the A 
battery circuit as follows: leads 34, 25, switch 24, 
lead 23, A battery, lead 30, lead 22, lead 20, arma 
ture 9, contact 3 and lead 35. At the same 
time that the contact is broken and the ther 
nionic tube 5 becomes inoperative because the 
heating current is broken, the contact 32 is made 
which completes the circuit through the coil 26 
across the power Supply and maintains the coil 
26 energized So that the radio auto alarm Will con 
tinue to ring. In order to stop the ringing of the 
alarm, the alarm release push button 36 may be 
pressed which breaks this circuit and allows the 
armature 9 to assume its normal operating posi 
tion. 
As the system must be operatively connected 

at all times, there is provided a filament circuit 
alarm 37 operated by a filament circuit relay 38 
which is in series with the filament circuit sup 
plying the heating current to the tubes of the 
radio frequency receiver. The heating current 
is supplied to the tubes of the receiving set in a 
Series parallel connection, half of the tubes be 
ing connected in series and the two series circuits 
connected in parallel with the filament leads. 

If one filament should give way in this connec 
tion, the current through the filament relay im 
mediately will be reduced to half its magnitude. 
The filament relay is So built that when this oc 
Curs the armature 39 will no longer be attracted 
by the magnet and consequently be released and 
make a connection at 40 completing the filament 
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2,009,447 
circuit alarm across the A battery. If any One 
of the filaments should burn up while the set is 
being continuously operated, or in continuous op 
erative condition, a filament circuit alarm will be 
given so that the operator may replace the use 
leSS tube. 
The entire receiving circuit may be tied up with 

the filament circuit alarm in this fashion, and, as 
indicated in Figure 1, the audio frequency ampli 
fiers may similarly be connected in the filament 
circuit alarm. 
In order to insure further continuous opera 

tion of the set, a B battery is provided, as indi 
cated in Figure 1, but normally this battery is not 
connected in circuit, the power leads 29 and 30 
being supplied directly from the 110 volt D. C. 
mains. If for any reason the power supply should 
be broken, the differential relay 4 across the 
mains will release the relay armature 42 and con 
nect from the left contact 43 connecting to the 
power mains to the right contact 44 connecting to 
the positive potential of the B battery. At the 
same time, the battery charging no voltage, re 
lease relay 45 would also release and prevent the 
A battery which is normally in charging condi 
tion through the lead 46 and the contact 47 con 
necting the positive A potential to the positive 
side of the mains from discharging through the 
power Supply. 
To provide further for faithful operation with 

out the presence of false or stray signals which 
might under very rare conditions be obtained by 
a continuous discharge of very powerful static 
for a period of five seconds, there may be pro 
vided in the detector circuit, as shown at 5 in 
Figure 1, a resistance 200 connected in series in 
the heater leads and a second resistance 20 con 
nected across the heater element of the detector 
tube. While these resistances may be permanent 
ly adjusted, it may be preferable to provide an 
adjustable contact element shown by the lead 
202 which has one connection 203 adjustably as 
sociated with the resistance 200 and another con 
nection 204 adjustably associated with the re 
sistance 20 f. 

In this manner the detector tube may have its 
cathode run at a low temperature, thereby limit 
ing the strength of the signal current which 
could flow through the circuit and at the same 
time providing maximum sensitivity. In this 
manner a powerful signal would be cut down 
while a feeble signal would be amplified in the 
usual manner. V- 

It may also be preferable to provide a space 
current meter, as shown by 205 in Figure 1, in 
the common cathode return lead. This space 
current should not fall below a given value, and 
if it does fall below a given value, the operator 
knows that the circuit is not functioning prop 
erly. 

Figure 2 shows the mechanical vibrating de 
vice and comprises the two coils 48 and 49 with 
the poles 50 and 5. The 'magnetic circuit 
through the coils is completed by the plate 52 at 
the bottom of the coils. 
oted by a center spring 54 and is alternately at 
tracted by the poles 59 and 5, thus vibrating the 
rod 9 carrying the contacts i? and I2. An ad 
justable Weight 55 is provided for tuning the de 
vice to the desired frequency. Adjustment may 
also be obtained by means of adjusting screws 56 
and 57 by means of which contacts may be 
made with the contacts f and f2 at the desired 
amplitude of the mechanical vibrator. The de 
wice described may be sharply tuned and prefer 

or by both means. 

The armature 53 is piv 

3 
ably in the present case is tuned within one or 
two cycles. W 

Figure 4 shows a means of modulating the 
transmitter at the desired frequency. It has 
been found that a tuning fork alone is not a 
good method of modulating or making and break 
ing the carrier current. This is probably due to 
the fact that the contacts are made and broken 
at the instant when the velocity of the contacts 
with respect to one another is very small and 
an arc tends to form for this reason. The Sys 
tem shown in Figure 4 has the advantage of pre 
serving the correct frequency in the use of the 
tuned rod or spring relay 60 and the power re 
lay 6. 
The tuned relay 60 is operated across the line 

through a resistance 62 and contacts 70 and 7. 
This tuned device comprises a U-shaped electro 
magnet 63 having two poles 64 and 65 and an 
armature 66 in the form of a strip of flexible 
iron or steel secured at one end to a block 67 and 
having at its other end a mass 68 from which a 
spring element 69 extends carrying the con 
tact 0. 
The armature may be tuned by adjustment of 

the mass 68 or by thinning the metal at 7' 
Opposite the contact 70 is a 

contact mounted on the Screw 2 which may 
be adjustably positioned in the block 3. Across 
the contacts 70 and 7 is the condenser 74. 
When current is applied on the electromagnet 

63, the contacts 70 and 7 are opened and closed 
at a period corresponding to the tuning of the 
element 66. This likewise opens and closes the 
current through the coil 75 of the relay 6. The 
relay 5 may be any of the ordinary types of 
quick acting relay but preferably is one in which 
the spring member 76 furnishing the movement 
of the contact arm 77 is very strong and the arm 
7 itself is long. The contacts 8 and 79 are 
mounted at the end of the arm and fly back 
with a great velocity when the coil current is 
broken. The relay may be made to have this 
quick action by having the spring 76 of spring 
Steel and very short and providing the contact 
arm 77 as a lever to obtain a higher velocity at 
the contact points. 
The relay contacts 78 and 79 may be in the 

circuit of the transmitter 80 having a continuous 
current high frequency generator 8 of any of 
the well-known types radiating electromagnetic 
Waves through the antenna. 82. 
In place of using a wholly mechanical tuned 

System, a system electrically tuned may be used. 
This is shown in Figure 5 where the antenna, 83 
picks up the radio frequency signal which is re 
ceived in the receiving circuit 84 comprising a 
radio frequency amplifier 85, detector 86 and 
audio frequency amplifier 8. The audio fre 
quency amplifier 87 is connected across a band 
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pass filter 88 passing a small band in the neigh 
borhood of 25 cycles or the frequency it is desired 
to paSS. 
The output 89 of the filter is connected across 

a thyratron or grid glow tube 9 capable of 
handling more power than the receiving circuit. 
The output of this tube is heterodyned with a 
local oscillator 92 which may be a dynatron 
generator 93 with a push-pull amplifier 94 or any 
other suitable generator circuit or means. The 
heterodyne is designed to produce a very slow 
beat note and this note is impressed by means of 
the transformer 95 or any suitable means as a 
resistor, for example, upon the no current relay 
device 96. 
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The tube 97 in this element has its grid biased 

to cut off the current flowing through the plate 
circuit of the tube when the voltage developed 
across the transformer 95 was Zero because of 
the beat, being reduced to near Zero. That is 
when the beat note is near zero, the current be 
comes almost zero value during some part of the 
beat cycle and at this moment the voltage gener 
ated by the transformer is zero. When this occurs 
the inertia weighted relay 98 which Operates 
only near zero beat because of its design, is re 
leased and the alarm 00 operates. 
In place of the circuit of Figure 5, the circuit 

shown in Figure 6 may be used. Here the signal 
is received on the antenna, 83 passed through a 
receiver circuit 84 and a band pass filter Of to 
obtain the particular Warning signal note. The 
band pass filter works into a power or amplify 
ing means O2 which may be a tube circuit as 
shown and operates a Solenoid relay fo3, the 
plunger 04 of which is delayed by the dash pot 
device 05 in which the plunger 06 is attached 
to a rocker link 07 pivoted at 08. The rocker 
arm at the end opposite the plunger 06 is pivoted 
to the Solenoid at 09. When the Solenoid is 
pulled downward, as it is by the action of the 25 
cycle current, the contact 0 is made closing 
the alarm circuit . 

It should also have been noted that the alarm 
tube heater 4 is provided with a safety device 
comprising a high resistance relay 20 connected 
in the heater circuit across the battery and the 
heater through which Sufficient current flows 
at all times while the tube is in operation to 
maintain the contacts 2 and 22 open at all 
times. If the heater 4 should burn out, the 
current through the high resistance relay is 
broken and contact is made between 12 and 22 

2,009,447 
operating the alarm 37 and notifying the oper 
ator that the device is not functioning properly. 

Having now described my invention I claim: 
1. In a Wireless receiving system for receiving 

a warning signal having a definite periodic inter 
ruption and of a definite length, a mechanical 
tuned relay connected to the output of Said re 
ceiving system, a valve having cathode and anode 
electrodes, means intermittently heating Said 
cathode by the operation of said relay, Said 
means being commensurated to produce a Space 
current after the intermittent heating has con 
tinued substantially for the signal length and 
means operated when the space current has been 
established. 

2. In a wireless receiving system for receiving 
a warning signal having a definite periodic in 
terruption and of a definite length, a mechanical 
tuned relay connected to the output of Said re 
ceiving System, a valve having cathode and anode 
electrodes, means intermittently heating said 
cathode by the operation of Said relay, Said 
means being commenSurated to produce a Space 
current after the intermittent heating has con 
tinued substantially for the signal length, means 
operated when the space current has been estab 
lished and means for manually restoring said 
last means to its preoperative condition. 

3. In a wireless receiving System for receiving 
a warning signal, a valve and valve circuit having 
cathode and anode electrodes, means for inter 
mittently supplying heat to said cathode to 
accumulate sufficient heat intensity to produce 
an electron flow after a definite period of inter 
mittent heat Supply and means Operated by Said 
electron flow. 

ROBERTIT W. HARTI. 
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