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My present invention relates to signaling 
devices, and more particularly to submarine 
signaling devices which are automatically 
operated by the receipt of sound waves to 
transmit any desired form of signal. 
One of the objects of my invention is to 

provide a signaling device which may be 
located at any desired point and which may 
be actuated by sound waves in such a way as 
to automatically transmit a signal of a pre 
determined character, the character of the 
signal transmitted being independent of the 
nature of the sound waves which actuate the 
device. 
A further object of my invention is to pro 

vide a signaling system in which one or more 
of my improved signaling devices are em 
ployed and which will enable an observer 
supplied with suitable receiving apparatus 
to determine at some desired point the lo 
cality in which the sound, which actuates 
the signaling apparatus, originates. 

Still another object of my invention is to 
provide a system which will enable an ob 
server on a ship at sea to determine the ap 
proximate location of the ship by receiving 
the signals transmitted by one of my de vices in response to sounds originating on 
the ship. 

In carrying my invention into effect I pro 
vide a complete receiving and transmitting 
apparatus which is enclosed in a waterproof 
receptacle which may be submerged and rest 
on the bottom of the sea at any desired 
point. The receiving apparatus is so ar 
ranged that it will be actuated by sound 
waves produced in the water in the vicinity 
of the device. When the receiving apparatus 
is actuated by sound waves it automatically 
sets into operation the transmitting appara 
tus. The transmitting apparatus is arranged 
to transmit signals of any predetermined de 
sired character. Different devices arear 
ranged to transmit different characteristic 
signals. An observer who is equipped with 
suitable receiving apparatus within range of 
the transmitting apparatus of different de 
vices and who knows the location of each 
signaling device and the characteristic sig 
nal of each device is able to tell from the 
signals which he receives the approximate 
locality in which the sounds originate which 
actuate the signaling devices to produce the 
signals. 
When a boat comes within range of one of 

my devices the sounds produced on the boat 
will actuate the device and cause it to trans 
Init its characteristic signal. This will en 
able an observer on the boat who knows the 
location of the device actuated to determine 
the approximate location of the boat. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself, however, both as to its 
organization and method of operation to 
gether with further objects and advantages 
thereof, will best be understood by reference 
to the following description taken in connec 
tion with the accompanying drawing lin 
which I have illustrated partly in section 
and partly by diagram a device which is or 
ganized in accordance with my invention. 
As indicated in the drawing a watertight 

casing 1 is provided in which the complete 
apparatus is enclosed. This casing may be 
made in the form of the frustum of a cone 

0. 

or pyramid so that when it rests on the bot 
tom of the sea any cable or other device 
which is dragged along the bottom will 
readily pass over the casing. In the top of 
the casing 1 a sound responsive and sound 
producing apparatus is mounted. This may 
be of the form commonly known as a Fes 
Senden oscillator. As indicated in the draw 
ing, this comprises a diaphragm 2 which is 
secured to a movable member 3 consisting 
of a metal cylinder which is free to move be 
tween pole pieces 4, 5, 6 and 7, and a sta 
tionary central core 8. A constant magnet 
izing field for the operation of the device 
may be produced by supplying current to 
the winding 9. In order to produce a move 
ment of the cylinder 3 and diaphragm 2 an 
alternating current may be supplied to the 
winding 10 which is wound on the central 
core 8. The movement of the diaphragm 2 
in this way will produce sound waves in the 
water, the nature of the sound waves thus 
produced being dependent upon the nature 
of the current supplied to the winding. 10. 
The device which I have described is also 

a sound responsive device; that is, sound 
waves in the water will produce a movement 
of the diaphragm2. In the usual operation 
of the device this movement of the dia 
phragm is caused to generate an alternating 
current in the winding 10 and this current 
may be caused to flow through a telephone 
receiver to reproduce the sounds which 
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actuate the diaphragm 2. In order to gen 
erate an alternating current in this way, 
however, it is necessary that direct current 
be supplied to the winding 9. This would 
mean that in the present case, in which it 
is desired that the apparatus should be ad 
justed to respond to sound waves all of the 
time, it would be necessary to supply direct 
current to the winding 9 all of the time. 
I have overcome this disadvantage, and art 
ranged the device in such a way that it will 
actin response to sound waves at any time 
and be automatically actuated to transmit 
a desired signal, in the following manner: 
On the lower end of the shaft 11 which 

moves with the diaphragm 2, I provide a 
curved reed 12 which is preferably resonant 
to the same frequency as the diaphragm 2. 
When the diaphragm 2 moves in response 
to sound waves an intensified movement is 
produced of the free end of the reed 12. 
This free end of the reed 12 carries a micro 
phone 13 which is connected to the input 
circuit of an amplifier 14 which may be of 
the type described in De Forest Patent 
879,532. When the microphone is not in 
operation a circuit from battery 15 is com 
pleted through the output circuit of the am 
plifier and the coil 16. Within the coil 16 
is located a movable member 17 which car 
ries a permanent magnet 18 and a contact 
member 19. When current passes through 
the coil 16 the member 17 is held in the 
position indicated, the axis of the magnet 18 
being parallel to the axis of the coil. When 
the diaphragm 2 is actua, ed the consequent 
vibration of the reed 12 causes the current 
through the microphone 13 to vary and the 
amplifier 14 is so arranged that this varia 
tion in the microphone current will produce 
a large decrease in the current in the output 
circuit of the amplifier. As a result the cur 
rent through coil 16 will no longer be strong 
enough to hold the member 17 in the posi 
tion indicated and the member 17 will be 
caused to revolve around its axis 20 by the 
action of the coiled sprung 21 until the mem 
ber 19 bridges contacts 22. 
The bridging of contacts 22 closes the cir 

cuit of the solenoid 23 which is supplied 
with current by battery 23. When the sole 
noid 23 is thus energized the core 24 is 
pulled down in opposition to the spring 25 
and carries with it the flexible cord 26, 
thereby producing a rotation of the wheel 
27. The wheel 27 carries aniémber 28 which 
bridges the contacts 29 when the solenoid 
core has reached the lower limit of its travel. 
When contacts 29 are bridged the circuit 
from the battery 23 through the solenoid 
30 is completed. This solenoid operates a 
series of switches 31, 32, 33, 34, 35,36. The 
energization of the solenoid 30 opens switch 
31 and closes all of the other switches of the 
series. The closing of switch 32 connects 
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the battery 23 to windings 9 and thus ener 
gizes the field of the oscillator. The closing 
of switch 33 connects the motor 37 to the 
battery 23 and thus starts the motor in 
operation. The closing of switch 35 causes 
current to be supplied from the battery 23 
to the slip rings 38 which are mounted on the 
shaft of motor. 37. Switch 34 closes a cir 
cuit through the commutator 39 and the 
winding 10. This commutator is connected 
to the slip rings 38 in such a way that when 
the motor 37 is operated an alternating cur 
rent may be supplied to the winding 10. 
The opening of switch 31 opens the circuit 
through solenoid 23. As a result this sole 
noid is deenergized, the plunger 24 moves 
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upward with the assistance of spring 25 and 
the wheel 27 starts to return to its normal 
position under the influence of the spring 
40. It should here be noted that the closing 
of switch 34 does not immediately close the 
circuit through winding 10, but that this 
circuit includes a pair of contacts 41 in the 
form of brushes which bear against the 
periphery of wheel 27. Wheel 27 is prefer 
ably made of insulating material and its 
periphery is provided with metal blocks 42 
which bridge contacts 41 when the wheel is 
returning to its normal position. While 
contacts 41 are thus bridged by the metal 
blocks 42 the circuit of winding 10 will be 
closed and diaphragm 2 will be actuated to 
produce a sound wave. This sound wave 
will continue as long as contacts 41 are 
bridged by one of the metal blocks 42. 
These metal blocks 42 are so arranged on 
will be successively produced by the dia 
phragm 2 according to some predetermined 
scheme. By varying the arrangement of 
these metal blocks any desired succession of 
Sounds can be produced; each individual 
group of sound waves may be made of short 
or long duration and the intervals between 
Successive groups may also be varied. In 
this way any device constructed may be 
caused to transmit a characteristic signal 
which may be made to be different in some 
respect from the signal which would be trans 
mitted by any other device. The tone of the 
Sound produced will, of course, be dependent 
upon the frequency of the alternating current 
Supplied to the winding 10. By using differ 
ent frequencies different tones may be pro 
duced and hence the signals transmitted from 
different devices may also be differentiated by 
tone as well as by the length and order of 
Succession of the groups of sound waves 
produced. The sounds produced will also 
be of much greater intensity than the sounds 
which actuate the device so that the signals 
transmitted may be heard at a much greater 
distance than the original sounds which 
actuate the device. 
In order to provide for a uniform move 

the periphery of the wheel 27 that sounds 
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ment of the rotating member 27 it may be 
desirable to employ a damping device of 
some form upon this member. In the pres 
ent case I have illustrated for this purpose 
a vane 43 which is attached to the small gear 
wheel 44, this small gear wheel being driven 
by the larger wheel 45 which is mounted 
on the same shaft as the member 27. 
As soon as the wheel 27 starts to return to 

its normal position the circuit of solenoid 
30 is broken. If the switches controlled by 
this solenoid were at once opened no sig 
nals would be transmitted. On this ac 
count these switches should be provided with 
some form of time limit device, such, for 
example, as a dash-pot 46, to hold them 
closed until the desired signals have been 
transmitted. 
In order to prevent the transmission of 

20 signals from affecting the control apparatus 
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the switch 36 is provided to close a circuit 
through the solenoid 47. This solenoid con 
trols a switch 48 which closes the circuit 
through the coil 16 and holds it closed until 
after the signals have been transmitted. 
This switch also may be provided with a 
time limit device, such, for example, as the 
dashpot 49, which will hold it closed for a 
predetermined time after switch 36 is 
opened. This will provide for a convenient 
time interval between the transmission of 
successive sets of signals in case the sounds 
which actuate the sound responsive device 
continue. 

it will be apparent from the above de 
scription that an appreciable time must 
elapse from the instant when the diaphragm 
2 is first actuated by sound waves before 
the member 28 will bridge the contacts 29 
to actuate the transmitting apparatus. On 
this account the transmitting apparatus will 
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not be affected by sounds of short duration 
such as those which might be caused by an 
explosion in the water, but will only be af 
fected by sounds which continue for a pre 
determined period of time. 

I have described one embodiment of my 
invention but I do not wish to be limited to 
the precise form shown as it will be apparent 
to one skilled in the art that many changes 
in the structural details and circuit connec 
tion as well as in the type of apparatus used 
may be made without departing from the 
scope of my invention as set forth in the 
appended claims. For example, I have 
shown a device which is capable of both re 
sponding to sounds and producing sounds. 

60 

While the use of such a device may be conven 
ient it is by no means essential as separate 
devices may readily be employed to accom 
plish the two different functions. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 1. A signaling apparatus comprising 
sound responsive means and means adapted 

to be controlled by said sound responsive 
means and adapted to produce and transmit 
through water for predetermined time in 
tervals sounds of a predetermined desired 
character different from that of the sounds 
which actuate the sound responsive means. 

2. A signaling apparatus comprising 
sound responsive means and means adapted 
to be controlled by said sound responsive 
means for producing and transmitting 
through water sounds of a predetermined 
desired character for definite time intervals 
whenever said sound responsive means is 
actuated for a predetermined period of time. 

3. A signaling apparatus comprising 
sound responsive means which is responsive 
to sounds of different characters and means 
adapted to be controlled by said sound re 

80 

sponsive means and adapted to produce an 
intensified actuation of the sound responsive 
means and transmit through water onl 
sounds of a single desired character which 
is independent of the character of the con 
trolling sound. 4. A signaling apparatus comprising a 
sound responsive and sound producing de 
vice and means adapted to be controlled by 
said device when it is actuated by sounds 
to cause it to produce for definite time in 
tervals which are independent of the dura 
tion of the actuating sounds, sounds of a 
different character than those by which it is 
actuated. 

5. A signaling apparatus comprising a 
sound responsive and sound producing de 
vice and means adapted to be controlled by 
said device when it is actuated by sounds 
for a predetermined period of time to cause 
it to produce for definite time intervals 
which are independent of the duration of 
the actuating sounds, sounds of a different 
character than those by which it is actuated. 

6. A submarine signaling apparatus 
adapted to be submerged in the water, com 
prising sound responsive means and means 
adapted to be controlled by said sound re sponsive means for producing in the water 
for definite time intervals sounds of a pre 
determined desired character which is dif 
ferent from the character of the sounds 
actuating said sound responsive means. 

7. A signaling apparatus comprising a di 
aphragm adapted to be directly actuated by 
sound waves and means adapted to be con 
trolled by the actuation of said diaphragm 
and so adjusted as to produce a further ac 
tuation of said diaphragm to produce there 
by sound waves of a 
character. . 8. A signaling apparatus comprising a di 
aphragm adapted to be directly actuated by 
soundwaves and means adapted to be con 
trolled by the actuation of said diaphragm 
and so adjusted as to produce a further ac 
tuation o said diaphragm to produce sig 
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inaling waves of a predetermined desired 
character. 

9. A signaling apparatus comprising a di 
aphragm adapted to be directly actuated by 
sound waves and means adapted to be con 
trolled by the actuation of said diaphragm 
and so adjusted as to produce an intensified 
actuation of said diaphragm and thereby 
produce signaling waves pf a predetermined 
desired character. 

10. The method of operating a sound re 
sponsive and sound producing device which 
consists in directly actuating said device by 
sound waves and causing the actuation of 
said device to produce for definite time in 
tervals which are independent of the dura 
tion of the actuating sounds an intensified 
actuation of the device and thereby produce 
sounds of a predetermined desired character. 

11. The method of operating a signaling 
system which comprises sound responsive 
and signal producing apparatus which con 
sists in directly actuating the sound re 
sponsive apparatus by means of sound waves 
and causing the actuation of the sound re 
sponsive apparatus to produce an actuation 
of the signal producing apparatus to trans 
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mit during successive definite time inter 
vals signals of a predetermined desired 
character different from that of the sound 
waves actuating the sound responsive appa 
ratus. 

12. The method of operating a signaling 
system which comprises a sound responsive 
and a sound producing diaphragm which 
consists in directly actuating said diaphragm 
by means of sound waves and utilizing the 
actuation of said diaphragm to produce an 
intensified actuation of said diaphragm of a 
character differing from the original ac tuation. 

13. The method of operating a sound re 
sponsive and sound producing device which 
consists in directly actuating said device by 
sound waves and utilizing any actuation of 
said device which continues for a predeter 
mined time interval to produce an intensified 
actuation of the device and thereby produce 
during successive definite time intervals 
sounds of a predetermined desired character 
different from that of the sound waves by 

0 

which it is actuated. 
14. A signaling apparatus comprising a 

send responsive device and means adapted 
to be automatically set into operation by the 
actuation of said sound responsive device 
for producing and transmitting through wa-. 
ter signals of a predetermined desired char 
acter for definite time intervals with definite 
time intervals between signals. 

15. A signaling apparatus. comprising 
a sound responsive device and means adapted 
to be automatically set into operation by the 
actuation of said sound responsive device 
for a predetermined period of time for pro 

determined desire 
time intervals which are independent of the 
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ducing and transmitting through water sig 
nals of a predetermined desired character for 
definite time intervals with definite time in 
tervals between signals. 

16. A signalingapparatus comprising a 
diaphragm adapted to be actuated by sound 
waves and means adapted to be controlled 
by the actuation of said diaphragm for a predetermined period of time for producing 
an intensified actuation of said diaphragm 
and thereby producing sounds of a single 
predetermined desired character which is 
different from the character' of the sounds 
which actuate the diaphragm. 

17. A signaling apparatus comprising a 
diaphragm adapted to be actuated by sound 
waves and means adapted to be automatical 
ly set into operation by the actuation of said 
iii. for a predetermined period of 
time to produce an intensified actuation of 
said diaphragm and thereby produce sounds 
of a predetermined desired character. 

18. A signaling apparatus comprising 
sound responsive means which is adapted to 
be actuated by sounds of small intensity 
transmitted through the water and means 
adapted to be automatically set into op 
eration by the actuation of said sound re 
sponsive means to produce and transmit 
through water sounds of a predetermined 
desired character and of greater intensity 
and different character than those actuating 
the sound responsive means. 

19. A signaling apparatus comprising 
soundVresponsive means which is adapted to 
be actuated by sounds of different charac ters of small intensity transmitted through 
the water which continue for a predeter 
mined period of time and means to 
be automatically set into operation by the 
actuation of said sound responsive means to 
produce and transmit through water sounds 
of a predetermined single desired character 
only and of greater intensity than those ac 
tung the sound responsive means. 

20, signaling apparatus comprising 
sound responsive means which is adapted 
to be actuated by sounds of different charac 
ters which continue for a predetermined 
period of time, and means adapted to be au 
tomatically set into operation by the actua 
tion of said sound responsive means to pro 
duce and transmit through water groups of 
sound waves of a definite tone for definite 
time intervals and with definite time inter 
vals between successive groups. 

21. A signaling apparatus comprising 
sound responsive means adapted to be actu 
ated by sounds transmitted through water and 
means adapted to be controlled by said sound 
EPE means and adapted to produce 
and transmit E; water sounds of a pre 

character for definite 

duration of the actuating sounds. 
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22. A signaling apparatus comprising 
sound responsive means adapted to be ac 
tuated by sounds of different characters trans 
mitted through water, and means adapted to 

O 

be controlled by said sound responsive means 
and adapted to produce and transmit 
through water sounds of a single desired 
character for definite time intervals which 
are independent of the duration of the ac 
tuating sounds. 

23. signaling apparatus comprising 
sound responsive means adapted to be ac 
tuated by sounds transmitted through water 

s 

time intervals sounds of a predetermined de 
sired character whenever said sound respon 
sive means is actuated for a predetermined 
period of time. 

24. A signaling apparatus adapted to be 
Submerged in water comprising a sound re 
sponsive and sound producing device, and 
means adapted to be controlled by said de 
vice when it is actuated by sounds trans 
mitted through water to cause it to produce 
and transmit through water for definite 
time intervals sounds of a different charac 
ter than those by which it is actuated. 
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and means adapted to be controlled by said 
15 sound responsive means and adapted to pro 

duce and transmit through water for definite 

In witness whereof, I have hereunto set 30 
my hand this 26th day of August, i918. 

JOHN-R. HEWETT. 


